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 ABSTRACT
Technological innovations are the basis of the development of new products, production processes, and

business formats, contributing decisively to the success of contemporary business strategies. Recognition

of the importance of this issue to the development of enterprises and regions has been reflected in an array

of studies and theoretical models seeking to improve technological innovation management in organizations.

The present study is part of this context. Based on a broad literature review, it uses knowledge about

technological innovation management to propose and test a theoretical analytical framework to evaluate

and contribute to the improvement of the innovation management process in manufacturing enterprises.

The various theoretical constructs used to create the proposed analytical framework address aspects specific

to the success of the technological innovation process. Although it is important to deepen the focal point

prioritized by the constructs in their analysis, by focusing on specific factors, they can bias the manager’s

perspective or hinder a more holistic and complete view of the problem. The proposed framework was

tested using three case studies in the peanut agrifood business in the State of São Paulo, Brazil. Main

results show that it was capable of capturing the differences in how the studied enterprises carried out

technological management. The three companies were classified into one of two groups. The first prioritized

process innovation, which responds to direct stimuli from the companies that purchase their product.

These companies do not sell directly to end consumers but to other processing companies. The second

group privileged product innovation guided by the demands of the final consumer market. The analyses

carried out provide data to establish technological management processes adapted to the competitive

strategies of the investigated organizations.

Key words: Technological innovations, business strategies, analytical framework, peanut, agrifood industry,

technological management, Sao Paulo, Brazil
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 RÉSUMÉ

RESUMEN
Las innovaciones tecnológicas son la base del desarrollo de nuevos productos, procesos de producción y

formatos comerciales, que contribuyen así de manera decisiva en el éxito de las estrategias comerciales

contemporáneas. El reconocimiento de la importancia de este factor para el desarrollo de las empresas y las

regiones se ha reflejado en una serie de estudios y modelos teóricos que tratan de mejorar la gestión de la

innovación tecnológica en las organizaciones. El presente estudio se inscribe en este contexto. Basándose

en un amplio examen de la bibliografía, utiliza los conocimientos sobre la gestión de la innovación

tecnológica para proponer y poner a prueba un marco analítico teórico que permita evaluar y contribuir a

la mejora del proceso de gestión de la innovación en las empresas manufactureras. Las diversas construcciones

teóricas utilizadas para crear el marco analítico propuesto abordan aspectos específicos del éxito del proceso

de innovación tecnológica. Aunque es importante profundizar en el punto focal priorizado por los

constructos en su análisis, al centrarse en factores específicos pueden sesgar la perspectiva del gestor o bien

dificultar una visión más holística y completa del problema. El marco propuesto se probó utilizando tres

estudios de caso en el sector agroalimentario del maní en el estado de São Paulo (Brasil). Los principales

resultados revelaron que dicho marco fue capaz de captar las diferencias en la forma en que las empresas

estudiadas llevaban a cabo la gestión tecnológica. Las tres empresas se clasificaron en uno de dos grupos. El

primero priorizó la innovación de procesos, que responde a estímulos directos de las empresas que compran

su producto. Estas empresas no venden directamente a los consumidores finales, sino a otras empresas de

procesamiento. El segundo grupo privilegió la innovación de productos, guiada por las demandas del

mercado de consumidores finales. Los análisis realizados proporcionan datos para establecer procesos de

gestión tecnológica adaptados a las estrategias competitivas de las organizaciones investigadas.

Palabras clave: innovaciones tecnológicas, estrategias empresariales, marco analítico, maní, cacahuete,

industria agroalimentaria, gestión tecnológica, Sao Paulo, Brasil

Les innovations technologiques sont à la base du développement de nouveaux produits, des processus de

production et des modèles d'affaires, contribuant de manière décisive au succès des stratégies commerciales

contemporaines. La reconnaissance de l'importance de cette question pour le développement des entreprises

et des régions résultent dans une série d'études et de modèles théoriques visant à améliorer la gestion de

l'innovation technologique dans les organisations. Cet article s'inscrit dans ce contexte. Sur la base d'une

revue approfondie de la littérature, il utilise les connaissances disponibles sur la gestion de l'innovation

technologique pour proposer et tester un cadre analytique théorique capable d'évaluer et de contribuer à

l'amélioration du processus de gestion de l'innovation dans les entreprises manufacturières. Les différents

concepts théoriques utilisés pour créer le cadre analytique proposé réunissent les principaux facteurs

responsables du succès du processus d'innovation technologique. Le modèle théorique présenté a été testé

à l'aide de trois études de cas dans le secteur agroalimentaire de la transformation de l'arachide dans l'État

de São Paulo, au Brésil. Les principaux résultats ont révélé que ledit cadre était capable de saisir les

différences dans la manière dont les entreprises étudiées menaient la gestion des technologies. Les trois

sociétés ont été classées dans l'un de ces deux groupes.

Le premier a donné la priorité à l'innovation de procédé, qui répond aux stimuli directs des entreprises qui

achètent son produit. Ces entreprises ne vendent pas directement aux consommateurs finaux, mais à

d'autres entreprises de transformation. Le deuxième groupe a privilégié l'innovation produit, guidée par

les demandes du marché de consommation finale. Les analyses réalisées fournissent des données pour

mettre en place des processus de gestion technologique adaptés aux stratégies concurrentielles des entreprises

étudiées.

Mots-clés : Innovations technologiques, stratégies commerciales, cadre analytique, arachide, industrie

agroalimentaire, gestion technologique, Sao Paulo, Brésil
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 RESUMO
Inovações tecnológicas estão na base do desenvolvimento de novos produtos, processos de produção e

formatos de negócio, contribuindo decisivamente para o sucesso das estratégias empresariais contemporâneas.

O reconhecimento da importância desta problemática para o desenvolvimento de empresas e regiões tem

se refletido na criação de uma diversidade de estudos e modelos teóricos voltados à busca de melhorias na

gestão da inovação tecnológica nas organizações. Este trabalho insere-se neste contexto. Calcando-se em

uma ampla revisão bibliográfica, ele se apropria de conhecimentos sobre gestão da inovação tecnológica

disponíveis na literatura para propor e testar um quadro analítico teórico que permita avaliar e contribuir

para a melhoria do processo de gestão da inovação em empresas de transformação. Considera-se que os

vários construtos teóricos utilizados na formulação do quadro analítico proposto tendem a abordar aspectos

específicos ao sucesso do processo de inovação tecnológica. Embora isto seja importante para aprofundar

o ponto focal que os construtos privilegiam em suas análises, ao centrar em fatores específicos, eles podem

desviar a visão do gestor ou encobrir uma visão mais holística e completa do problema. O modelo analítico

proposto, complementando e enriquecendo os trabalhos encontrados na literatura, considera diversos

modelos e perspectivas para entender onde estão concentrados os esforços de inovação nesse setor. O

framework proposto foi testado em três estudos de caso do setor agroalimentar do amendoim do Estado de

São Paulo. Os resultados mostraram que ele foi capaz de captar as diferenças na maneira como as empresas

pesquisadas realizavam a gestão tecnológica. A aplicação do quadro analítico proposto identificou que as

empresas ditas de segunda transformação investem em inovações de processo, ao passo que as que atendem

diretamente o mercado consumidor (agroindústrias de terceira transformação) priorizam inovações de

produto. As análises efetuadas forneceram subsídios ao estabelecimento de processos de gestão tecnológica

adaptados às estratégias competitivas das organizações investigadas.

Palavras-chaves: inovações tecnológicas, estratégias empresariais, framework analítico, indústria

agroalimentar, gestão tecnológica, amendoim, São Paulo, Brasil

1. INTRODUCTION
The role of technological innovation in
organizational performance has been widely
explored in the literature (Ali, Kan & Sarstedt,
2016; Azar & Ciabuschi, 2017; Camisón &
Villar-López, 2014; Saunila, Pekkola & Ukko,
2014). Researchers in the field point to a
positive correlation between the success of
an organization and its innovative capacity
(Freeman & Soete, 1997; Martín-de-Castro,
2015; Koc & Ceylan, 2007; Zhou, Yim & Tse,
2005). This is why the identification and
evaluation of actions and factors that favor
or hinder innovation in organizations are
among the main interests of contemporary
researchers and administrators.

Innovation can be a result of strategies to
obtain technology from external agents
(suppliers, research institutes, universities, etc.)
(Fischer, Schaeffer & Vanortas, 2018;
Goedhuys & Veugelers, 2012; Guan, Mok,
Yam, Chin & Pun, 2006; Liefner, Si & Schäfer,

2019) or in-house development efforts, i.e.,
«inventive» or innovative» efforts (García-
Manjón & Romero-Merino, 2012; Lee, Wu &
Pao, 2014). These two technological strategies
(endogenous or exogenous development)
include various factors that condition the
likelihood of their success or failure. All
organizations have technological capacities (De
Mori, 2012), some more or less explicit or
planned, that are a result of adopting third-
party technologies (an exogenous strategy)
and/or mobilizing internal resources (an
endogenous strategy), especially those related
to infrastructure, personnel, and organizational
resources. Regardless of the technological
strategy followed and adopted, the ultimate
objective of the efforts made by organizations
in the technological development area is to
develop or strengthen their competitive
position through product, process, and
management innovation (Martín-de-Castro,
Delgado-Verde, Navas-López & Cruz-
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González, 2013; Pisano, 2015; Slater, Mohr
& Sengupta, 2014; Tidd & Bessant, 2015).

The innovation management process is
very complex and uncertain in terms of means
and results because of various factors. These
characteristics of the innovative process
highlight the importance of adopting
management mechanisms that involve
practices relative to strategic planning,
incentives for leadership and
entrepreneurship, market relations, and
investment assessment and selection, among
others (Dziura, 2001; Han, Kim & Srivatava,
1998; Zornoza, Alcamí, Ciprés & Navarro,
2004). It is through successful innovation that
organizations can gain competitive
advantages in managerial areas because of
initiatives such as these and others.

To contribute to this discussion, the
present study used parts of existing
innovation management constructs and
models in the literature to propose and test
a theoretical analytical framework to evaluate
and contribute to the improvement of the
innovation management process in
manufacturing enterprises. This analytical
framework was tested in three peanut
agrifood companies in the State of São Paulo,
Brazil. These companies were chosen because
they were the largest peanut producers and
processors in the State of São Paulo at the
time of data collection. Furthermore, as will
be described below, they adopted different
corporate strategies, which allowed the
researchers to verify the framework’s ability
to capture these differences.

2. THE SYSTEMIC APPROACH AND
INNOVATION IN ORGANIZATIONS
The first integrated management approaches
to innovation emerged in the 1990s and early
2000s. This was when Bulgerman, Maidique
& Wheelwrights (2001), Tidd, Bessant & Pavitt
(2005), and Tushman, Anderson & O’Reilly,
(1997) developed and proposed systemic and
procedural approaches to technological
innovation management.

According to these lines of thought,
Singuaw, Simpson & Enz, (2006) considered
that the technological management process
included a set of factors and actions that

expanded on the classic analytical process of
observing cause and effect in the
technological innovation of organizations.
Also based on this multifaceted view of
technological management, and guided by the
works of Tidd et al. (2005), Davis & Hobday
(2005), Dodgson (2000), Ganguly (1999) and
Quadros (2008) developed a technological
innovation management model, combining
three analytical dimensions: i) processes and
tools; ii) governance and organization; and,
iii) resources allocated by companies to
innovation. These studies show how the
current theoretical models began to point to
new variables and different perspectives of
analysis that would result in new theoretical
constructs capable of explaining and
contributing to the technological
management process of organizations.
Therefore, this is an area of knowledge that
is still under construction and that seeks to
understand how institutions, from the
organizational point of view, mobilize
resources to innovate; and how, in turn, these
innovations can reflect in the definition and
implementation of these organizations’
competitive strategies.

2.1.  INNOVATION MANAGEMENT IN
ORGANIZATIONS
Studying innovation management from
different theoretical perspectives broadens the
possibilities of identifying a diverse set of
factors that can influence the generation,
dissemination, and adoption of technologies
in organizations. The following sections will
briefly discuss the theoretical constructs used
in the framework proposed in this article.

2.1.1. INFRASTRUCTURE
Physical infrastructure plays a key role in the
development of new technologies and
innovations. Depending on the type of
company and sector in which they operate,
in-house or third-party research and
development (R&D) labs (Dahlander & Gann,
2010; Schot & Steinmueller, 2018) or even
pilot plants (Frishammar, 2018; Palage,
Lundmark & Söderholm, 2019), can be a
crucial factor for developing innovation.
However, it is not enough for companies to



AGROALIMENTARIA. Vol. 26, Nº 50; enero-junio 2020

Technological innovation management: Case study with enterprises in the peanut-processing sector   (37-50) 41

have such facilities. They must also develop
innovative activities that are aligned with the
organizations’ strategic and tactical objectives
(Quadros, 2008), which implies coordinating
the technological management activities of
companies.

2.1.2. COORDINATION
Hill & Neely (2000) defended the proposition
that innovation is the result of the work of
collaborators at all operational levels.
However, it is the role of managers to map
the opportunities present in the market in
order to translate them into innovation
(Deschamps & Nelson, 2014; OCDE, 1994).
Furthermore, managers must coordinate the
efforts of the company’s different sectors in
various technological management activities.
It is up to the managerial body to conduct
the process of creating new ideas, ensuring a
favorable environment for transforming ideas
into innovation (Deschamps & Nelson, 2014;
King & Anderson, 2002).

2.1.3. FINANCIAL RESOURCES
The success of innovation projects depends
on the adequate allocation of the necessary
financial resources (Hoegl, Gibbert &
Mazursky, 2008; Singuaw et al., 2006) for its
execution. For example, establishing financial
incentives to reward internal activities
associated with innovation can play a decisive
role in the success of the organization’s
technological strategy (Amabile & Pratt, 2016;
Gupta & Singhal, 1993; Janssen, 2000; Loof
& Hesmati, 2002). Tidd & Bessant (2015) said
that, in general, the successful allocation of
resources devoted to innovation results in
innovation-guided organizational processes
that are clear and well established.

2.1.4. PERSONAL SKILLS
Studies show the importance of the skills of
individuals in innovative organizations (Jarvis
& Prais, 1995; Pfeffer, 1994). These skills,
when coupled with organizational learning
mechanisms (Llórens-Montes, García-Morales
& Verdú-Jover, 2004) and efficient
professional development policies, promote
initiative and result in commitment to
innovation (Huselid, 1995). Development and

training are important so that people are able
to create a sense of responsibility and
initiative (Tidd & Bessant, 2015). This
initiative enables autonomy in decision-
making and autonomy by collaborators.

2.1.5. TEAM INTEGRATION
The successful adoption of new technologies,
from the managerial point of view, requires
that collaborators be prepared to receive these
new technologies. It is necessary to clarify
the views behind, the objectives of, and the
need for adopting a given technology. This
process is called cross-functional acclimation
by Singuaw et al. (2006). This term refers to
the interaction, common beliefs, and
understandings crossing all functional areas
with only one goal: innovation. Tidd &
Bessant (2015) suggest that this integration
of teams from different sectors is
interconnected with and contributes to the
following:

• Team integration: Reducing the time of
new product development;

• Internal performance: In general,
companies perform better in transactions and
contribute more to revenue for creating new
products; and,

• Flexibility: Innovative companies are also
inclined to use these team structures in less
innovative projects (process improvement, for
example).

The perception of intersectoral integration
stimulates an environment in which
individuals have the ability to be flexible and
solve problems. To this end, decision support
tools must also be used. These tools can be
models, prototypes, and information
technology that integrate all company areas
involved in innovative processes (Singuaw et
al., 2005).

2.2. THE PROPOSED ANALYTICAL
FRAMEWORK
The six constructs exhibited above were used
to construct the analytical framework
proposed and used in this article. Each of
the proposed constructs will be explored in
the case studies that compose the empirical
part of this article. The use of physical
infrastructure is essential in organizations
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Table 1
Summary of authors and constructs

Figure 1. Determining factors for technological management. Source: Created by the authors

Source: Created by the authors

• Monitoring and manager 

• Competences stimulating inventive environment

• Participate, align, and conduct teams towards innovation

• Training and development

• Search for flaws and/or Improvements

• Continuing education

• Incentives for employees

• Application in improvements and Inventions

•Necessary in innovative projects

• Education and training of employees

• Cooperation between universities and company 

• Public private partnerships

• R&D labs / structure

• Qualified professionals

• Inter-sector  communication mechanisms

Infrastructure
Financial
resources

Technology
absorption People

Coordination

Team
integration

Organization

 Infras tructure Coordination
Financial 

res ources
Pers onal 

sk ills
Team  

integration

Te chnology 
absorptive  

capacity

Dahlander & Gann (2010) x     x
Schot & Steimueller (2018) x     x
Fishammar (2018) x      
Palage, Lundmark & Söderholm 
(2019)

x x     

Quadros (2008) x x     
Hill & Neely (2000)  x   x  
Deschamps & Nelson (2014)  x     
OECD (1994) x x    x
King & Anderson (2002)  x  x x  
Hoegl, Gibbert & Mazursky (2008)   x x x  
Singuaw , Simpson & Enz (2006)   x x x  
Amabile & Pratt (2016)   x x x  
Gupta & Singhal (1993)   x x   
Janssen (2000)   x  x x
Loof  & Hesmati (2002) x  x   x
Jarvis & Prais (1995)    x   
Pfef fer (1994)  x x x   
Llórens-Montes, García-Morales 
& Verdú-Jover (2004)

x  x  x

Huselid (1995)  x x x x  
Tidd & Bessant (2015)   x x x x
Quandt & Castilho (2017)  x  x x x
Cohen & Levinthal (1990)  x  x  x
Zheng (2011)   x   x
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that desire product innovation; furthermore,
managers must coordinate these resources, in
line with the correct allocation of existing
financial resources to this end, using qualified
individuals to implement technologies and
ensure a favorable environment for
technological absorption. These competencies
are summarized in Figure Nª 1. As stated before,
the proposed framework gathered concepts and
models applied to innovation management
from different theoretical matrices. Thus, each
model of analysis consulted contributed
elements to the construction of this article’s
analytical model. If on the one hand this
theoretical construction loses in depth regarding
the study of specific aspects of innovation
management, on the other hand it gains in
breadth and in the systemic nature of the
analyses.

It is important to note that the analytical
framework proposed in this study is different
because it systematizes and aggregates the main
theoretical constructs associated with
technological innovation management at the
organizational level. The different models
studied here tend to address aspects that are
specific but central and important to the success
of the technological innovation process.
Although it is important to deepen the focal
point prioritized by the constructs in their
analysis, focusing on specific factors can bias
the manager’s perspective or hinder a more
holistic and complete view of the problem.

3. RESEARCH METHOD
This was a qualitative and exploratory study
based on case studies. Thus it did not attribute
metric values to the studied variables nor did it
use statistical methods. Existing models,
concepts, and theories were identified and
examined in light of the study’s interests. This
analytical exercise resulted in the identification
of variables of analysis that were combined into
the proposed framework. This framework was
tested in the case studies conducted in the field
research.

The case studies were carried out in peanut-
processing companies in the State of São Paulo.
In 2018, this State was responsible for 89% of
all of Brazil’s peanut production (CONAB,
2018). The companies were chosen for

convenience, although it is important to
highlight that the three studied enterprises are
the largest peanut processors in São Paulo.

An interview script was used as the data
collection instrument. Together with the
interviews, observations were added based on
the perceptions of the researchers, in addition
to document analyses. In all, six interviews were
conducted in the three enterprises. The
positions of the individuals ranged from
managers in the areas of innovation,
agricultural production process, and quality
up to supervisors in the same fields.

3.1. CHARACTERISTICS OF THE COMPANIES
THAT PARTICIPATED IN THE CASE STUDIES
Company «A» is one of the main companies
in the crude peanut oil processing and export
sector in Brazil. Its main activity is exporting
crude peanut oil to European and Asian
countries. In 2004, it went through a
restructuring and remodeling process,
resulting in the modernization and expansion
of its facilities. Currently, it is responsible
for the production of 420 tons of crude
peanut oil per year.

Company «B» began its activities in 1963,
with the merger of sugarcane producers;
however, peanut-related activities only began
in 1984. It began exporting the product in
2000. The brand was consolidated in 2011,
when the company invested in the quality and
expansion of its processing plant.

Company «C» operates in the peanut-
derived confection segment. Founded in 1942,
it began producing candy to be sold by street
vendors and small local stores. Currently, it
is recognized as one of the largest companies
specializing in peanut-derived products in the
country. The company has developed new
products, processes, and innovative packaging.

The three studied enterprises can be
classified as large and medium, according to
the criteria used by the Brazilian Institute of
Geography and Statistics (IBGE, 2015) (see
Table Nª 2). This Table also presents a
summary of the characteristics with the
number of factories and employees at these
companies.

Companies A and B are considered first-
transformation agro-industries, i.e., they are
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Table 2
Characteristics of the studied companies

directly associated with agricultural
production and, above all, their main clients
are other industries, whether food-related or
not. Company C can be defined as third-
transformation agro-industry and, as such,
its production, distribution, and sales
characteristics are different from those of
companies A and B. One such striking
difference is Company C’s direct contact with
the end consumer. First-transformation agro-
industries are upstream in the production
chain, while third-transformation ones are
downstream. This position in the production
chain strongly impacts the companies’
competitive strategies, among them their
technological strategies. This article will show
that the proposed model was capable of
identifying these differences in technological
strategies according to the characteristics of
the studied companies.

4. DISCUSSION OF RESULTS
The information collected allowed the
researchers to carry out intra and inter-case
assessments. The proposed analytical
framework guided the interviews and was the
basis for constructing is showed in Table Nª
3. This Table defines the characteristics of
the innovation management of the three
companies and assesses each company's
competencies regarding the indicated factors.

Companies A and B prioritized process
innovation, resulting in the highest number
of innovation cases for the company and not
in disruptive market innovation. Their
technological management processes were not
very formalized and were peripheral in the
context of the organizations. In turn, the
structures of company C were more aimed
at innovation processes of more formalized

Source: Created by the authors

and active products, revealing that it
adequately mobilized a great number of the
factors identified in the theoretical constructs
as being positive for technological
innovation.
Another aspect that is noteworthy is that
processing companies A and B did not have
relationships or partnerships with companies
in the same sector, i.e., they did not have
horizontal integration processes. This may
be the result of a situation in which these
companies compete directly for the same
buyers, especially those located in other
countries. Therefore, the partnerships made
by these companies (A and B) were frequently
associated with the acquisition or common
development of new machinery by supplying
companies, which provide these institutions
with new technologies. In turn, company C
developed partnerships with other companies
in the food segment with the goal of
implementing and producing new products.
Having identified and assessed the factors
important to innovation in the case studies
using the framework, it is important to go
back to the elements found in the literature
and to assess them in relation to the empirical
and theoretical findings of the study. Table
Nª 3 summarizes the elements suggested by
the literature for the purposes of this
assessment. It shows that eight of the twelve
factors considered in the literature as
important to innovation were identified, to
a greater or lesser intensity, in all of the
companies included in the field study. These
factors were as follows:

1. Allocating resources specific to
innovation;

2. Integrating of different sectors to
achieve innovative practices;

 
Size

Num ber of 
plants

Product
Num ber of 
em ployees

Company “A” Large 4 Crude peanut oil 500

Company “B” Medium 6 In natura peanut processing 440

Company “C” Large 2 Peanut-based  sw eet  and  salty confectionery 1,4
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Table 3
Summary of the competencies found in the case studies according to the proposed model

3. Coordinating, conducting, and deciding
on projects aimed at improvement;

4. Incentivizing the generation of new
ideas;

5. Resource allocation in improvement
projects;

6. Including technical knowledge of
collaborators in innovation projects;

7. Using formal methodologies to develop
new products/processes and integrating teams
and other sectors; and,

Source: Created by the authors

8. Using external sources as a form of
technological absorption.

5. CONCLUSIONS
The goal of this study was to propose an
analytical assessment framework for
technological management. The results
show
analyzed companies. The framework
identified the companies’ decision-making
processes (Deschamps & Nelson, 2014;

Com pany 
A

Com pany 
B

Com pany 
C

Product innovation - - Strong

Process innovation Strong Strong Strong

In-house R&D laboratory structure - - Strong

Use of  third-party R&D labs Low Low Strong

Use of  pilot plans - Low Strong

Technical coordination, conduction and decision for 
creating new  products/processes

Strong Strong Strong

The ideas and experiences of  collaborators are 
accepted by management

Strong Strong Strong

Company provides incentives for collaborators to seek 
improvements

Low Low Strong

Financial incentives for employees to participate in 
innovation processes

- - -

Allocation of  f inancial resources to projects, technical 
changes, project changes, and incremental 

Medium Strong Strong

Personnel training and development aimed at innovation - - Strong

Environment that encourages collaborators to seek 
process improvement

Medium Medium Strong

Experience, process analysis, and technical 
know ledge over time are taken into account w hen 
implementing projects

Strong Strong Strong

Formal methodologies to implement new  products - - Strong

Use of  multifunctional teams to carry out 
product/process improvement

Medium Medium Strong

Using tools to help solve problems inherent in the 
process/new  products

Low Medium Strong

Use of  partner companies in the same sector for 
product development

- - Strong

Constant search for highly qualif ied professionals - - Medium

Use of  research institutions to develop technologies, 
research, and improvements in general

- Medium Medium

Technological 
absorption

Construct Skills

Financial 
resources

People

Assessm ent by researchers 
(s trong, m edium , and low )

Innovation

Inf rastructure

Governance

Implementation
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Table 4
Factors important to technological management: Results of applying the theoretical analytical framework
suggested in the case studies

Source: Created by the authors

Aspects found in the 
literature

Authors
Relationship betw een theory and practice in the 

enterprises

Quadros (2008); Amabile & Pratt 
(2016); Gupta & Singhal (1993); 
Janssen (2000); Loof & Hesmati (2002)

All three companies allocated specif ic resources to 
innovation (f inancial, professional, managerial, structural, 
etc.)

Singuaw  et al.  (2005); Tidd & Bessant 
(2015)

Because of the management models adopted and because 
of the indicators presented in managerial meetings, the three 
companies used metrics to gauge the integration of  its 
dif ferent sectors

Dahlander & Gann (2010); Silva (2016); 
Schot & Steinmueller (2018)

In companies A and B, R&D labs and infrastructure w ere 
devoted to the improvement of processes and machinery. 
Product innovation w as found in company C

Hill & Neely (2000); Quadros (2008)
All of  the companies, because of their management models 
and client specif ications, devoted formalized and coordinated 
efforts to conduct project improvement

Amabile & Pratt (2016); Gupta & Singhal 
(1993); Janssen (2000); Loof  & 
Hesmati (2002); Tidd & Bessant (2015)

In companies A, B, and C, because of their management 
models (quality management in the f irst tw o and innovation 
management in the third), the managers are responsible for 
ensuring the direction and use of available resources

Managers employ 
consistent mechanisms to 
develop new  ideas

Deschamps & Nelson (2014); King & 
Anderson (2002)

In all of  the researched companies, managers w ere the 
suppliers of consistent and functional mechanisms to 
generate ideas from dif ferent areas and people (dynamics, 
bonuses, rew ards, etc.)

Regularly allocates part of  
resources to improvement 
projects

Hoegl et al . (2008); Singuaw  et al. 
(2006)

In general, all the companies w ere inclined to maximize 
aw areness and use of resources aimed at improvement, 
considering that they w ere constantly striving to reduce 
costs, increase quality as demanded by clients, reduce 
errors, etc.

Provides training and 
encouraging personal and 
professional development 

Hill & Neely (2000); Jarvis & Prais 
(1995); Pfeffer (1994)

In general, the companies w ere interested in their 
collaborators; how ever, only companies B and C had policies 
for professional training and tertiary education

Regularly includes the 
experiences, technical 
know ledge and critical 
operational analyses of 
collaborators into projects 

Llórens-Montes et al . (2004); Garvin 
(1993)

All the companies used the experiences and lessons learned 
in their operations and processes, and they frequently 
w orked w ith performance assessment criteria for 
collaborators f rom dif ferent operational levels

Formal methodologies to 
develop new  products 
and the use of  
multifunctional teams w ith 
the help of tools that 
integrate all the sectors

Singuaw  et al . (2006); Tidd & Bessant 
(2015); Gatignon & Xuereb (1997)

In general, companies A and B w orked w ith tools that 
integrated the dif ferent sectors to improve pre-established 
metrics. In terms of the development of new  products, only 
company C used formal creation and implementation 
methodologies. It also gathered individuals into an innovation 
center that integrated people from dif ferent sectors w ith the 
same objective: to innovate

Searches and uses 
technical know ledge from 
sources outside the 
enterprise (public and 
private)

Guldbrandsen & Smeby (2005); Tidd & 
Bessant (2015)

All the companies used third-party labs and technologies 
w hen they did not have the know -how  or w hen it w as not 
the company’s main objective

Constant search for 
trained and qualif ied 
professionals

Salles & Bonacelli (2010); Avermaete 
et al.  (2004)

All the companies w ere receptive to qualif ied professionals 
w hen necessary. How ever, in practice, the search for 
highly trained professionals to deal w ith innovation w as 
restricted to company C, w hich constantly w orked on 
product innovation

Capacity to integrate 
individuals into the 
various sectors to meet 
objectives

Capacity to maintain R&D 
lab infrastructure 
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