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Abstract

:

As a result of technological advances and the increase in the quantity and diversity of companies operating in the market, an increasingly competitive scenario emerges in which innovative approaches have become important for the survival and visibility of companies in the market. Furthermore, technological innovation can be considered a source of creation of positive or negative financial results and environmental and social impacts, which requires verification. Thus, in this article, results are presented on the impacts of innovation on quality; results are also given in relation to aspects related to financial, environmental and social impacts. The research is a qualitative analysis based on a case study methodology: the focus comprises different companies and areas of a large Brazilian group in the aeronautical industry, which operates in different countries around the world. Professionals involved with technological innovations in these companies were interviewed and the results obtained were utilized to validate and corroborate the research. After conducting the survey, it can be seen that innovation can help in adaptation, meeting the new demands and opportunities of the market, while impacting aspects of quality: conformity to the requirements of the market where the company operates; product, service and/or process performance; customer satisfaction and loyalty. The meaning of quality may vary according to the business objectives of a given company.
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1. Introduction


As a result of technological advances and the growth in the amount and diversity of organizations that operate in the world market over the years, companies are subject to an increasingly competitive environment [1,2,3,4]. Within this context, for the survival of most organizations, it has become paramount to adapt with innovative approaches in their products and services and to make changes in the business models that are considered to be usual; such changes are necessary for improvement, development and stability in the market to be ensured [5,6,7,8]. In a competitive market, there is still a need for organizations to meet new market demands; for example, they might develop a sustainable industry model that involves investment in technological innovations that bring financial return [6,9]. Innovation is mentioned in the literature as a supporting tool in building a competitive differential [8]. And it has different characteristics and definitions [10]. A well-established definition is that technological innovation, in turn, is the introduction of technologically new products or processes and significant improvements that have been implemented in existing products, services, and processes [2,11]. Technological innovations in products, services and processes must be defined and guided by observing the characteristics and performances expected by the organization or interested parties, so that efficiency is improved and value is generated for the target audience [11]. But developing competencies in innovation requires a strong set of organizational knowledge, skills, and motivation to ensure that innovation activities are geared to meet market needs and organizational objectives [12].



Theory states that innovation can, among other positive factors, assist in the strengthening and improvement of processes [13]. For this reason, the demand for innovation has intensified within this competitive scenario, leading even large corporations to team up with smaller companies to accelerate their innovation processes [14]. Moreover, to innovate, large investments in innovation are necessary, requiring care and deep and accurate technological analyses in order to ensure the sustainability of the business; in addition, it is necessary to actually become a competitive differentiator, resulting in positive financial returns [15].



In order to evaluate quality and financial results related to innovation, the constructs of the present research are technological innovation and quality and their relationships with financial results within organizations. When analyzing articles with themes related to these constructs, a research gap was observed for technological innovation and corresponding results regarding the quality of products and services [8,12,16,17,18]. The main goal of this research is to determine the possible impacts of technological innovation outputs on products and services and their quality and financial results in different units of an aeronautical company; additionally, we seek to analyze how they occur.



Figure 1 illustrates the main scope of this research, which is to evaluate the influence of technological innovation on the quality of products and services, and determine how these result from different processes, as well as evaluating the financial results of the organizations that were taken as units of analysis.



The central objective of this research is to analyze the possible impacts of the outputs of technological innovation on the quality of products and services and financial results in different units of a company in the aeronautics sector, and to determine how they occur.



In order to achieve the objective of this article, an investigation was carried out in which some intermediate questions were clarified; these unfolded from the central objective:




	(a)

	
To conduct a search in the literature to identify possible outputs of technological innovation.




	(b)

	
To identify the definitions of quality within the innovation environment.




	(c)

	
To identify the possible impacts of the outputs of technological innovation on the quality of products and services.




	(d)

	
Using the definitions of the financial results found in the literature, we seek to verify the possible impacts of the outputs of technological innovation on the financial results of the organizations (the units of the analysis).




	(e)

	
To corroborate the relevant academic literature on the relationship between technological innovation, quality and financial results.










2. Systematic Literature Review


A systematic literature review was performed to identify research related to the constructs that are the focus of this work (technological innovation, quality and financial results); from this, studies that involved the research topic were selected, such as articles linked to innovation, new technologies and research on the relationship between innovation and quality and/or innovation and financial results. Briefly, the literature review was structured following a systematic approach, as follows:




	(a)

	
Identification of articles on the theme of this work for the systematic literature review was carried out through searches conducted in the available databases (Web of Science and Scopus®) and using the search criteria according to the established constructs.




	(b)

	
Evaluation of the identified articles and selection of the texts related to the research theme was conducted.




	(c)

	
The theoretical foundation was elaborated, addressing the main concepts and definitions identified in the academic literature related to the research topic.




	(d)

	
The possible outputs (tangible) and resulting results (intangible) of technological innovation were identified and presented.




	(e)

	
The respective (intangible) outputs that impact the quality of products and services within organizations and their financial results were selected.




	(f)

	
An analysis of how the identified results can be observed within the organizations was conducted.









A systematic literature review is a way of gaining an understanding of the academic publications on a given subject of interest [19]. Thus, at the beginning of this research process, a systematic literature review was conducted with the aim of listing the main, relevant articles that have been published on the subject, to be investigated and discussed.



To identify articles that address the subject, a search was conducted in the database of the Web of Science (WoS) and Scopus® platforms; such platforms are known for having a large collection of published journals. On these platforms, search parameters were set, in order to identify articles that are related to the research constructs. The words entered were the following: “Technolog* Innovation” AND “Quality” AND “Financ*”. The platforms returned a list of possibly relevant articles on the researched theme. Data extraction was performed in June 2022. For broad-reaching results, in order to attain the largest possible number of articles related to the research topic, a word filter alone was performed, and no restrictions related to language, period or region of publication were applied.



The platforms returned a total of 524 (five hundred and twenty-four) articles related to these search terms. For a more adequate and precise filtering of the research related to the themes of this study, a content analysis was initiated to select the articles which are relevant to this work. The studies extracted from the Web of Science (WoS) (222 articles) and Scopus® (302 articles) platforms were consolidated in Microsoft Office Excel® software (Version 18.2311.1071.0); after the content analyses, they were filtered and manipulated to prepare the graphs that are presented in the following sections of this chapter. From the analysis of each article, it was observed that 99 (ninety-nine) articles were duplicates and 13 (thirteen) articles were not available or were not in English, Portuguese or Spanish or they did not address the researched theme, so these were disregarded in the construction of this theoretical review. After that, ninety-seven (97) articles remained, which were used for the elaboration of the analyses of the history of publications on the theme.



Since not many articles relating to the specific theme of this work were identified, the references of the considered articles were evaluated to ascertain whether there were more articles that could be relevant and that were not found in the initial sample. In the sequence, they were evaluated and, if considered to be related to the research topic, the articles were used in the structuring of the theoretical framework. In this step, called “snowballing”, an additional 37 (thirty-seven) potential articles related to the research theme were identified. Of this sample, 8 (eight) were not available or were off topic, leaving 29 (twenty-nine) additional articles. In addition, some other documents were identified which were considered to have a relevant theme, such as policies, manuals, books, or academic research, and totaled 15 (fifteen) documents. Thus, the final sample resulted in a total of 126 (one hundred and twenty-six) articles and 15 (fifteen) other documents. Figure 2 shows the flow of steps for selecting relevant articles from the sample obtained and the number of documents used to prepare this article was 108 (one hundred eight), as shown in references section [1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105,106,107,108].




3. Theoretical Background


When a new concept or idea is transformed into a product or process, we can call it innovation [22]. Within a large organization, innovation can take different forms, whether in process, product or technical or administrative environment [23]. It is possible to identify different definitions in the literature for innovation [10,17]. According to [24], “innovation” derives from the word “Innovate” which is a word that, in turn, originates from the Latin “innovare”, meaning “to renew” and “to make something new” [24]. It is seen as the introduction of new products, services or processes and can be characterized by a process of exploration that can result in an improvement [16,25].



3.1. Technological Innovation


Technological innovations are characterized as the main source that generates changes in the economy, being the origin of profit and economic development [26]. A well-established definition in the literature, the one which will be taken as the definition in the present research, is that technological innovation is the introduction of technologically new products or processes and significant improvements that have been implemented in existing products, services and processes [2,11].



When a new concept or idea is transformed into a product or process, we can call it innovation [22]. Within a large organization, innovation can take different forms, whether in process, product or technical or administrative environment [23]. It is possible to identify different definitions in the literature for what innovation is [10,17].



According to [24], “innovation” derives from the word “Innovate” which is a word that, in turn, originates from the Latin “innovare”, meaning “to renew” and “to make something new” [24]. It is seen as the introduction of new products, services or processes and can be characterized by a process of exploration that can result in an improvement [16,25].



In order to clarify these definitions, Table 1 presents the different definitions of innovation identified in the analyzed academic literature.



For this research, we adopt the definitions of innovation that were presented by [8,16,17]. These are presented in Chart 4, which, briefly, says that innovation is the creation of a new product, service or process, or even the improvement of an existing product, service or process.



The focus of this research is technological innovations, which can be characterized as radical and incremental; their influence on quality and financial results can be verified, by verifying results from technological innovation, as identified in the analyzed theoretical framework.



Product innovations, in addition to the creation of new products, are associated with the creation of new markets and new functionalities; this is a process that can be driven by the advancement of technologies, changes in customer needs, and the creation of competitive differentials. In addition, product innovation can be seen as a continuous and multifunctional process, involving numerous organizational development factors and, at the same time, can generate risks and demand high investments and not meet the initial expectations of the project [15].




3.2. Outputs of Technological Innovation


For the present research, in order to divide up the research scope and provide clarity to the analyzed subject, “outputs” of the technological innovation activities are classified as the tangible end objects, such as products and services. For the outputs to be evaluated with regard to quality and financial results, the results—here, called “intangible”—were evaluated, such as satisfaction, meeting requirements and customer loyalty, among others.




3.3. Impacts of Technological Innovation


Ref. [27], in their research, report that innovation is related to economic development. As an example, they cite that, in 1911, Schumpeter had already recognized that there is a relationship between economic development and technical advancement; based on this assumption, the more that companies invest in technological innovation, the greater and/or better their performance should be. From innovation outputs, different results can be observed. Some authors describe the following possible impacts of innovation: the improvement of product quality; an increase in the quantity of products offered; the maintenance or expansion of the market share; an expansion into a new market; an expansion of production capacity; expansion flexibility; a reduction in production cost; a reduction in labor cost; a reduction in energy consumption; a reduction in water consumption; a reduction in occupational safety risks; a reduction in the impact on the environment; an expansion of the control of the safety and health of employees; adequacy under the regulations of the domestic market [28].



In their research, ref. [28] highlighted the following main perceived outcomes of innovation: improved product quality; maintenance and/or expansion of market share; expansion of production capacity; expansion of production flexibility. These results suggest that innovation is primarily related to products and the company’s performance in the market. In addition, in the OSLO manual, an idea is described, where innovation results are changes in the components of products and services that improve their efficiency or the way they are used [11]. According to [14] some outcomes are expected from the adoption of innovations, some of them being the following: exploring new technologies and business models; increasing knowledge about new technologies; demonstrating that the organization is innovative; improving social and corporate responsibility; gaining a financial return on investment; recruiting new investors; seeking new consumers. In their research, ref. [4] tested two hypotheses that are relevant to the present research: the first is that technological innovation improves organizational performance; the second is that technological innovation influences organizational sustainability.



Technological innovations drive firms towards sustainability; in this way, they achieve superior performances, leveraging results related to efficiency, profitability and competitiveness, among others [4]. In agreement with the relationship between technological innovation and sustainability, ref. [9] also proposed that technological innovation works towards meeting the needs of socioenvironmental criteria, stakeholders’ interests, product life cycles, and certifications for the organization. However, innovation can generate negative impacts on organizations, exposing them to greater risks. Another disadvantage is related to the existing difficulty that lies in creating a link between the efforts of innovation, the impact on sales within the organization and/or the company’s performance results from the innovation, as well as the extension of the life cycle of the product, etc. Refs. [11,27] exploring the relationship between technological capability and the performance of organizations—suggested that some indicators can assist in identifying the performances of organizations and their technological capabilities, as identified in the literature indicated in the research. There are indicators related to sales, such as return on sales, sales growth and total revenue [27]. Parameters such as overall profitability, profit margin growth, better profitability than competitors, EBITDA (earnings before interest, taxes, depreciation and amortization), growth in the percentage of profit margin and EVA (economic value added) can be evaluated, as they relate to a company’s results [27].



Finally, indicators related to the market can be evaluated, such as IPO (initial public offering) and MVA (market value added) [27]. In addition, there are other indicators that are linked to innovation that can be measured within the organization: duration of the existence of R&D, amount invested per year, number of patents and stock prices (for example, stock price variation in recent years and whether there was growth or not) [27]. In their study, ref. [29] present the idea that fostering new technologies requires large amounts of investment and requires high-quality governance, public and/or private funding and alignment with the country’s development efforts and those of public and private initiatives. Therefore, these factors can also play essential roles in achieving success in technological innovation activities.




3.4. Quality and Technological Innovation


Non-financial information has become a relevant basis for related parties to understand the true value of a company investing in innovation, because technological innovation is a type of investment that may not bring a return on investment in the short term; but there are other non-financial factors that need to be taken into consideration. For example, one must consider the relevance of this innovation to customers, the environment and society, the quality, safety and reliability of the product, and the question of whether it can be a source that generates economic growth [20]. Quality in products can exist with different meanings and relevance depending on the industry and/or customer perception. Thus, quality is a complex and multidimensional characteristic; there is no single definition for quality, and it has a vast number of meanings and parameters which the related parties can satisfy [15]. In addition, some authors mention that quality management practices—when applied to innovation—can improve innovation and organizational and financial performance; there may be a relationship between innovation, quality and performance in this format as well [31].



From the innovation perspective, according to [32], the quality of innovation results is characterized in terms of the following aspects: commerciality, which is the ability to achieve innovation and contribute to the competitive advantage of the company; the originality of the technological combination, suggesting the focus of the company’s ability to generate new architectures and recombine knowledge; technological recognition, which signals the technical value of the innovation as recognized by others; the internal value, which refers to how the innovation generates internal value, as attributed to the innovation by its assignee. Over time, there have been changes in the concept of quality [33]. There is no comprehensive concept of quality, with no existing consensus on its definition; thus, for this study, a selection of definitions were considered to be parameters for checking the quality of products and services in technologically innovative companies. These will be the object of analysis, among some concepts explained by [34], as the former gurus of this study area. The definitions taken by the present study are as follows:




	(a)

	
Conformation to requirements (Philip Crosby and Garvin);




	(b)

	
Performance: performance and reliability of the product and services (Garvin and W. Edwards Deming);




	(c)

	
Customer satisfaction and customer loyalty (Garvin).










3.5. Technological Innovation and Financial Impacts


Innovation is necessary, but care must be taken so that the development of innovations does not lead organizations to bankruptcy; for this, sustainability is required, closing the cycle of development and ensuring a return on the invested value [35]. Companies need to work efficiently and effectively in an uncertain environment, which is not an easy task; but this is essential for organizational sustainability [4]. Technological innovation improves the sustainability of an organization [4]. For example, technological innovation is seen as a strategic action for producing returns; it is necessary to respond to environmental pressures and ensure sustainability. In the research by [36], the hypothesis of innovation’s positive relation to organizational performance is tested.



Organizational performance is recurrently defined as, among other things, financial return, i.e., sales growth [4]. It is broadly seen as the achievement of good financial results. In light of this, the research by [4] analyzes the relationship between technological innovation and organizational performance; here, the authors came to the conclusion that organizational performance is related to the issues of technological innovation and sustainability. In short, financial performance is defined in relation to the achievement of monetary goals and market share. Following what is suggested by [15], in the present research, the following factors will be evaluated (these were extracted from the study of [23]:




	(a)

	
Profitability;




	(b)

	
Financial results (financial ratios—checking liquidity and indebtedness);




	(c)

	
Growth in sales during the past three years;




	(d)

	
Growth in market value during the past three years.











4. Methodology Approach


4.1. Research Question


In investigating the “how” and the “why” questions for the occurrence of phenomena, the case study is considered to be a useful methodology [37]. Given this, the present research will be guided by the following question: how are organizations impacted by technological innovation in the quality of products and services and in financial, environmental and social results?




4.2. Research Approach


In deciding on our research method, authors who define methodologies and guidelines for qualitative research and case studies were consulted [38,39]. In order to ensure the diversification of environments and samples—enabling us to understand the impacts of technological innovation on quality more accurately—a multiple-case-study approach was chosen.



The research method proposal presented by [38] suggests the use of a research roadmap—originating from the case study research format—for theory building, containing step-by-step instructions for theory formulation and presentation. This construction starts with the identification of questions from the existing research, but which do not answer the current question, contributing to the evolution of the theory.



After checking the concepts and results obtained by different authors, identified in the academic bibliography—a step emphasized by [38]—the research protocol was structured, followed by questions for conducting the interviews.



In summary, the collection of primary information will be carried out by means of the answers collected in the interview, which will have semi-structured questions. And, subsequently, the documental analysis will be carried out, comprising a survey of the secondary data from the samples; here, the purpose of is to verify the results from reports published by companies on their websites, which are open to the public in general. It is important to emphasize that, since this is a critical analysis, the names of the companies chosen for analysis and the professionals interviewed are not disclosed in this study, in the interest of ensuring their anonymity.




4.3. Case Study Framework and Data Collection


As the research will be qualitative and based on multiple case studies, the steps presented in Figure 3 will be followed for the field research.



To group, compare and analyze the data, NVIVO® software will be used as a supportive tool to help organize and synthesize the data collected. This will help in grouping the interviewees’ responses, making it easier to identify similar or contradictory answers, to analyze each case and to present the results.



The results of the recorded interviews will be transcribed, organized and entered into the tool (NVIVO® software), which is intended to highlight the common responses or opposing opinions of the interviewees on a given topic. The results are presented in the section discussing the results.



To define the conceptual–theoretical framework, the literature review presented in Section 2 of this work was used as a basis. Figure 4 illustrates the research model that will be followed. Briefly, the technological innovation outputs and possible outcomes that are investigated for the formulation of the research instrument are presented.



In Figure 5, the independent and dependent variables of this research are identified. Here, we identified the independent variables (those that are not evaluated in their interactions and results from different circumstances) and the dependent variables (that are the scope of the analysis of this research and are subject to influences from the environment). The independent variables refer to the variables that influence and affect the results and the dependent variables are the variables that are subjected to that influence [39].



The purpose of analyzing economic and financial indicators is to determine and assess whether the company has good or bad results in terms of profitability, return on investment, solvency capacity and liquidity. In the context of technological innovation activities, the purpose of this information is to verify the answers given by the interviewees and to refine the results obtained in order to gain a better understanding of them and to improve the precision of the results related to technological innovation activities.




4.4. Means of Data Collection and Analysis


The analysis of the data obtained regarding the cases will be fundamental in obtaining information to answer the objective of this work. The semi-structured questions were elaborated based on Section 3, thus enabling the collection of primary data. To verify the secondary data, the information from the theoretical framework was analyzed and suggestions were made on how the results generated by the outputs of technological innovation can be identified in the field.



During the construction of the theoretical framework, different possible results of technological innovation related to quality and financial results were evaluated; then, the outputs that were understood to be possible to observe, measure and evaluate through a case study format were selected. Thus, it became possible to obtain primary and secondary data in line with the objective of the research and according to the theoretical framework presented in Section 3 of this work.



Table 2 shows a brief summary of the characteristics that are considered to refer to quality outputs, as observed in the literature review (“outputs”), what will be collected (“what”) and the suggested form for data collection in the field (“how”), in order to effectively answer the research question of this work.



Table 3, in the same way as presented for the quality outputs, presents the results to be observed regarding the outputs of technological innovation related to the financial results. These results were also selected in the theoretical framework because they were observed to be feasible for collection in the field.



After identifying the companies and professionals that fit the research prerequisites, an invitation was sent to them; this provided the context of the research objective and informed recipients that data would be treated confidentially. The interviews were conducted after the company’s approval and with the consent of the interviewed professionals. Table 4 shows the relationship between the questions in the questionnaire used and the scope evaluated in the present study.



During the field interviews, the interviews were conducted with more than one person who performs activities related to technological innovation in Organization A; in addition, some doubts that arose during the data analysis were clarified punctually with some interviewees. The data collected in the interviews, document analysis and clarification of any doubts were able to assist in the verification of the answers in order to obtain objective results. After the interviews, which were recorded and transcribed, the NVivo12® software was used to assist in conducting comparisons between the interviewees’ statements and their respective analyses. The purpose of the analysis of economic and financial indicators is to determine and evaluate whether the company has good or bad results regarding profitability, return on investments, solvency capacity and liquidity. In the context of technological innovation activities, this information aims to verify the answers of the interviewees and to accurately assess the obtained results for a better understanding and accuracy of the results related to technological innovation activities.




4.5. Research Protocol and Instrument


In the “Pilot Test”, a set of 32 (thirty-two) questions was asked; these were part of the research instrument used in the pilot test. This repertoire of questions was read to the interviewees during the scheduled sessions, which were expected to last 60 (sixty) minutes each. The questions were formulated based on the academic bibliography. Table 5 presents the information that informed our decision of which studies to use as references for the elaboration of the questions in the research instrument.



The questions were extracted or adapted from the references mentioned in Table 5. Based on the research question, we formulated the questions that were present in the questionnaire. In some cases, questions already applied in preexisting forms of research were considered. In other cases, the questions were adapted or formulated based on the literature review (Section 2). In the search of [17], for example, conducted a quantitative study on the theme of innovation and quality; one of the hypotheses presented by the authors is that quality can be positively related to innovation. Initially, in the research form, were elaborated to verify whether the company participating in the research carries out technological innovation practices, with these thus being framed as units of analysis. These questions were extracted from the form by [41], which was prepared with the objective of verifying whether the investigated company has innovative activity in another research context. Thus, these questions were considered to be qualifiers for the sequence of the interviews. After that, in part IV of the questionnaire, questions 1–10 were formulated to verify the outputs related to technological innovation within the organizations. These questions were elaborated based on the observed and selected outputs of the evaluated bibliography. The questions which were formed to verify whether there are outputs related to new products and services were elaborated based on [28,41]. The questions related to the outputs related to the creation of new processes were elaborated considering the research of [35,41]. To verify the existence of outputs related to the new characteristics for products and services, the questions elaborated by [41] were adapted.



The questions that were formulated to verify the existence of outputs related to the generation of patents/publications were generated based on [8,17,45]. To verify the existence of outputs related to digital transformation and/or the automation of processes based on technological innovation, a question was generated based on [8]. To determine the presence of technological innovation outputs related to tax and/or financial benefits, a question was created based on the research by [8]. The suggested propositions related to quality have the objective of verifying whether results are observed within organizations, and whether they are influenced by the outputs of technological innovation regarding the quality of products and services. The possible results were identified in the theoretical framework, as shown in Section 2. After that, specific results were selected in order to ensure that the investigation was feasible and objective. Questions 11 and 12 are related to compliance with internal (project technical) and external (legislative) requirements and were elaborated based on [28]. Ref. [42] state that innovations can originate from the need for changes in administrative processes. Ref. [93] report that technological innovations are often linked to process management and the need for continuous improvement, fostering innovations in processes, products and services that are strategic for the organization in order to improve performance. Ref. [35] in the survey carried out in their research, present a reflection on the issues that arise in the relationship between digital transformation and the company during this process to go through innovations, introducing new technologies and improving results. In addition to the above references, questions 13–15 were developed from [28] to verify the results related to the performance of the product and/or service. In her research, ref. [12] makes a proposition that, in highly customer-oriented companies, the capacity for innovation is strong. And [40] report that innovation can increase customer satisfaction. In turn, ref. [28] state in their research that customer orientation is a variable, which should be taken into account in innovation analyses. Ref. [41] present a dimension of the orientation of innovation for customers and market knowledge. Therefore, questions 16 and 17 were developed with the objective of verifying customer satisfaction based on research by [12,40,41]. Two questions (18 and 19) were also elaborated to verify the existence of customer loyalty to the organizations. In their research, ref. [28] state that innovation can generate benefits for organizations, e.g., in an organization’s performance. Ref. [43], in turn, address the possible outputs of innovation; among these, one is the declaration of possible factors influencing innovation, related to quality and financial results.



For the evaluation of the suggested propositions on the influence of technological innovation on the results related to value generation within organizations, questions adapted from the propositions suggested by [8,28] were used. Ref. [8] explore the outputs arising from innovation and identify knowledge management as a possible output. This includes the following aspects: increased productivity; the promotion of the company’s image; easier access to tax benefits and financing; the automation of processes; increased profitability. In this work, they were classified as value generation, following the considerations of the bibliographic reference, and originated the formulation of the questions that appear in the research instrument. Initially, to verify the increase in the companies’ portfolios, questions 20 and 21 were elaborated based on the output of technological innovation; this is related to the creation of new products and services according to [28,41]. In their research, ref. [49] present in their research the issue of the need for knowledge management and training, which they state is paramount in an environment of digital transformation and the use of new technologies. One of the hypotheses presented in the research of [44] addresses the issue of training as it relates to the positive results of innovation. To verify knowledge management, questions 22 and 23 were elaborated based on the research of [8,28]; in their research, these authors report that the increase in productivity and profitability within organizations are outputs of innovation. In their research, ref. [4] test two hypotheses that are relevant to the present research; the first is whether technological innovation improves organizational performance and the second is whether technological innovation influences organizational sustainability. Thus, questions 24 to 26 were formulated to verify whether there is a relationship between the outputs of technological innovation and the financial results of the organization, such as productivity, cost reduction and profitability. These questions were elaborated based on [4,8,28].



Questions 27 and 28 on image promotion/notoriety were developed based on the work of [8]. Finally, the questions (29–32) related to sustainability were elaborated in order to verify whether there is a relationship between technological innovation and results on socioenvironmental sustainability. Within the context, it is emphasized that the issues related to sustainability in the present research covered only socioenvironmental issues. In view of this, these questions were elaborated based on the theoretical framework [9,35]. In addition, in order to obtain recent data, a request for data on the performance of organizations in a recent period of about three years was included in the questions. Related to secondary data, data issued by the organization from recent years (2017, 2018, 2019, 2020 and 2021) were also considered. After the pilot test was performed and the form was accordingly revised—in the pursuit of maintaining the verification of quality-related results—the scope that was previously called “value generation” was changed to “financial results”; this was due to the aim of maintaining the objective scope of the study. Thus, a new systematic literature review was performed, and the research instrument was revised for the questions. Issues related to technological innovation and financial results were based mainly on the research conducted by [15].




4.6. Pilot Test


To verify the proposed research model, a pilot test was initially carried out, the objective of which was to determine whether the structure of the field research and the proposed research instrument were functional and to evaluate the quality of the data obtained from the application of the form. The interview was conducted with a selected professional who works in activities related to technological innovation in a company that meets the previously defined qualifying criteria.



With the pilot interview, it was also possible to evaluate the time needed and determine whether all the questions are clear and whether they are aligned with the propositions. In addition, the test helped to ascertain whether the answers to these questions achieve the proposed objective, bringing results for analysis in the work. The pilot test was recorded, and the interview lasted about 45 (forty-five) minutes, which is shorter than the expected period of 60 (sixty) minutes.



During the interview, it was observed that some questions were formulated differently, but resulted in similar answers and achieved the same objective. Then, after the pilot test, the research instrument was revised, and some questions were incorporated into the previous questions and/or excluded in order to make the questionnaire more fluid and objective, without impacting the quality of the data to be obtained, according. Briefly, during the pilot test interview, it was observed that question 3 was similar to question 1, about launching new products, and derived similar information. The question of new features that had not been foreseen in the questionnaire was incorporated into question 1 of the new version of the questionnaire. Question 10 was also removed from the form because it was implied that, with the reduction in fees, there is a direct reduction in the “costs” of the product and/or service that can be incorporated into the reduction in the price or the increase in the profit margin. This information is collected through other questions. Question 15, on the other hand, was redundant with the presence of question 14, in terms of evaluating product performance. Therefore, it was considered that it was answered in another question and was excluded from the new version of the form. It was observed that question 16 was redundant with the presence of question 11, as question 11 already asked and provided the answer about the process for identifying the requirements. Therefore, this was excluded and the part concerning client interests—which had not been foreseen—was incorporated into question 11. Questions 20 and 21 were answered in question 1, which provides answers about how many products are launched and their new features. The launch of products translates into an increase or renewal of the portfolio and this information can be observed in the company’s documents. Question 31 was in duplicated with question 29, because the life cycle is a characteristic that is considered to be sustainable; for this reason, question 31 was removed in the new form. Finally, the other questions were withdrawn due to the change in the scope of the research after the qualification exam, according to the guidelines received.



4.6.1. Pilot Test Data—Quality


In this section, the results of technological innovation obtained during interviews and document analysis related to quality are presented. Table 6 shows the results collected in the interviews regarding quality.



Based on the secondary data, complementary data were observed for the present research in the items related to quality. In the document analysis, it is possible to observe—through the launches of new products made by the organization—that there is consideration of internal (project) and external (legislative) requirements. Regarding the performance of products and services—the units evaluating the organization’s highly complex processes—it is possible to state that it performs a series of tests and, due to being a product of high complexity and responsibility, it needs to undergo a series of analyses; these should be undertaken not only by the company but also by regulatory agencies and even the customers.



The products launched in the last three (3) years have achieved the proposed objectives. An example is the multi-mission transport aircraft that achieved the objectives expected by the company and which has already been introduced in the national and international market, with subsequent sales for the organization. For the customer satisfaction survey, the organization makes use of MFA (multi-factor analysis) product and service delivery indicators. All business units have the goal of achieving a score of 7 (seven) and all of them have managed to achieve this grade in the last 3 (three) years. The company has a value stream called “Retain Customers”, the objective of which is to generate the loyalty of existing customers. The company’s contracts are usually long due to the high technological complexity of its products and the provision of specialized services that are required. In a way, it is possible to say that technology retains customers due to the fact that they are dependent on a specific and/or unique supplier. It was not possible to verify a consolidated indicator on customer retention due to the fact that this information is decentralized. Table 7 presents a summary of the documentary evidence related to quality.




4.6.2. Pilot Test Data—Financial Results


The data referring to the financial results of the pilot test were not brought into this section due to the scope being changed to “Financial Results” after observations made in the qualifying exam.




4.6.3. Summary of Pilot Test Results


After conducting the interviews and document analyses, results related to the research theme were obtained. Based on the data collected, Table 8 was prepared.



The information presented in Table 8 about “Organization A” is analyzed in more depth, discussed and compared with the other cases and with the theoretical framework in the following sections of this study. In general, from the results observed in the pilot test, it is possible to confirm that technological innovation and its outputs can result in a higher quality of products and services and generate value for organizations. A fact observed during the data collection stage in the pilot test is that technological innovation generates products that, in some cases, are unique in the market; when the manufacturing company is the owner of the intellectual property, it becomes the sole source for the supply of products and services on such technology, as it is the only holder of knowledge about the solution, translating technological dependence into customer retention and, consequently, loyalty.





4.7. Conducting Field Research


A total of nine (9) interviews were conducted, one of which was the pilot test. The interviews were conducted with professionals who work in areas of the selected companies and their activities are directly linked to technological innovation activities. To ensure an appropriate sequence for the research, the following step-by-step instructions were followed:




	(1)

	
Authorization was requested from the company to carry out the field research, considering its business units and group companies as the units of analysis for this work.




	(2)

	
An invitation email was sent to employees who work in activities related to technological innovation.




	(3)

	
In the case of a positive response, the interview was scheduled and recorded.




	(4)

	
The data from the interviews were transcribed into text and the data were evaluated with the aid of the NVIVO® software. The analysis of the cases of the data was performed individually and was carried out in two stages: individual analysis of the cases and comparative analysis to verify the existence of common points.




	(5)

	
In addition, documents provided by the interviewees and annual reports published by the company on its website were evaluated.










4.8. Cases Presentation


Of the information attained about the companies, only that which was necessary in understanding the research environment and the results—as they relate to the analyzed phenomenon—were brought into this research. The companies were selected for the relevance of technological innovation in the group’s business. In the analysis of the data, the company’s level of competitiveness, the market in which it operates and, finally, the way it has been achieving its objectives considering the adversities of the economic environment and the market in which it operates in recent years were considered. The data for the presentation of the companies were collected from their websites or documents made available by the organizations.



4.8.1. Organization A


“Organization A” is a large Brazilian company (according to the classification in Chart 14, as it has more than 500 employees) with a global profile, with several units around the world. The company operates in different segments of the aeronautical market. The company’s business is to generate value for its shareholders, customers, employees and society through ensuring the full satisfaction of its customers in the global aeronautical market. As its values—that shape attitudes and unite actions to ensure the perpetuity of the company—the company declares the following, among others: “Boldness and Innovation” and “Sustainable Future”. By checking the organization’s product portfolio, it is possible to confirm that the company is a manufacturer of highly complex products directly related to technology, in addition to being a provider of specialized services for the products manufactured by it. The analyzed company has already been recognized for winning PNQ (National Quality Award) awards; in addition, the company has several innovation awards. In 2021, for example, the company was nominated for the International Yacht and Aviation Awards 2021 for the innovation in design requirement. Thus, even before conducting this research, it was possible to state that the selected company meets the main requirement for being a unit of analysis of this research: to have activities that are directly related to technological innovation. The complexity and size of the organization make it an environment that is conducive to radical and incremental or even disruptive innovations (which are not the object of analysis in this work). The company states that it invests almost ten percent (10%) of its revenue in research annually, along with development, innovation and the improvement of industrial facilities; further, it reports that almost half of this revenue comes from significant innovations and/or improvements implemented in the last five years. Within “Organization A”, the business units that are divisions within the company by type of “core business” were evaluated; the reflection of this division in the work was important to include in presenting the different perspectives of each area on quality and the respective financial results. Each business unit produces different technological innovations, has a different target audience and may perceive the results of technological innovation differently according to the environment to which it is exposed. For this reason, different results and points of view may be obtained in each of the areas, including different views on the financial results, because the company also segregates this information by business unit.



The first business area considered, “Business Unit 1”, is the main one in the organization and the one that generates the most revenue. It sells aircraft for commercial use in passenger transport and has products that are recognized in the market which operate for their quality and reliability. In this segment, the company declares itself the third largest in the world, being a pioneer in feature innovations in some products in its portfolio. The interviewed professional has a degree in electrical and electronic engineering and has been working in Organization A for approximately 16 (sixteen) years, with the last 4 (four) years being dedicated to the market intelligence area of UN1, as director of the department.



“Business Unit 2” also has a good share in the market in which it operates, which is recognized for its quality and reliability. This area sells executive-use aircraft, usually smaller ones that have a good position in the market. The interviewed employee has a degree in mechanical engineering. He has been working for about 7 years in Organization A, with approximately 2 years dedicated to the market intelligence area of UN2, currently playing the role of market intelligence executive.



“Business Unit 3” is linked to defense and security products, in which the portfolio goes beyond aircraft. Therefore, it is an area that offers a great diversity of products and solutions to its customers. The organization declares this area of the company as a leader in the defense and security segment in Latin America. The UN3 interviewee has been working continuously within Organization A for almost 22 (twenty-two) years. He has a degree in aeronautical engineering and is currently a specialist in market intelligence in UN3.



Finally, the company’s fourth business unit is focused on the service sector. This area provides maintenance, training and after-sales support services for all platforms and solutions marketed by the company. The organization states that, in this area, there is a team that is highly qualified which makes use of digital platforms and ensures a high worldwide coverage of service centers for the convenience of its customers. The employee interviewed at UN4 is an engineer and currently works as an area manager. He has been working in Organization A for 11 (eleven) years.




4.8.2. Organization B


Created in 2009, “Organization B” is a Brazilian company involved in systems development and application of technologies. It is a company with about 300 employees, distributed throughout the national territory. It is a medium-sized company, with about 13 years of activity delivering technological solutions. The company declares that it operates in different sectors (for example, defense, traffic and air flow control, energy, instrumentation, nuclear, shipping, logistics, health, public management, public security, urban mobility and surveillance and monitoring, among others). The interviewee in Organization B has been working in the company for 24 (twenty-four) years, has a degree as a systems engineer and currently works in the area of business development.




4.8.3. Organization C


The third company, “Organization C”, is the result of a joint venture between Brazilian companies; its activities are focused on the integration of space systems. It is a medium-sized company that declares itself to be a leader in the sector in Brazil, in which it provides satellite solutions for civil and military use. The professional interviewed in Organization C has been with the company for about five (5) years, working for the last two years as a commercial director, and has a degree in business administration.




4.8.4. Organization D


“Organization D” is, among the units of analysis, the newest and smallest company. It has been in business for a little over two years. It is a company with products and services that can be considered to be the most technologically innovative among the cases evaluated; it is focused on vertical-takeoff and -landing electric aircraft and urban air mobility infrastructure. The company states that it aims to accelerate the creation of solutions to make the urban air mobility (UAM) market a reality. The interviewed professional, representative of Organization D, is the current president of innovation and digital transformation in the group. He has a degree in chemical engineering and a master’s degree in the area and has been working in the group for approximately nine (9) years.




4.8.5. Organization E


Operating since the 2000s, “Organization E” is the largest Brazilian company in the cyber security and digital fraud prevention sector. It is a medium-sized company with more than 400 employees. The organization declares that it is a company with constant research activities, occupied with the creation of new digital protection solutions. It declares that it combines technical expertise, solid methodology and high-quality technology to deliver a portfolio of more than seventy solutions. The interviewee of Organization E has been working for the company for approximately 19 (nineteen) years. He is currently the director of the business development area and has a background in business and information technology.






5. Results


This section presents the results collected in the field research, both during the interviews and in the documentary analyses. The subsections are divided by organization and then summarized by research theme to ensure good organization of the data.



5.1. Results of Cases 1, 2, 3 and 4—Organization A


“Organization A” was used for the “Pilot Test”; a professional who is currently the Manager of Innovation Strategy and Digital Transformation, and has been for just over two years, was interviewed. He has worked in the area of innovation in other recognized companies, in addition to having published academic papers on the subject. At the beginning of the interview, parts 1 and 2 were completed using the research instrument and then part 3 was initiated with questions about the outputs of the innovation activities and, respectively, about the research propositions. Table 9 summarizes the primary data collected on the outputs of innovation activities within the organization.



In addition to the answers from the interviews, the documents which are available on the organization’s website were evaluated. Table 10 summarizes the evidence observed.



Regarding new products and services, the organization made its documents available; here, it was possible to observe that, in the last 3 (three) years, the company launched new aircraft platforms in the market; in addition, it has other products under development that are scheduled for launch in the coming years, whether as disruptive, radical or incremental technological innovations. Among the products launched in the last 3 (three) years, a large aircraft for multi-mission transport (largest aircraft ever manufactured in South America) stands out. The aircraft can be used for humanitarian support, medical evacuation, search and rescue missions, wildfire suppression and superior cargo and troop transport and drop capabilities, as well as in-flight refueling. Another revolutionary example is the launch of the company’s executive aircraft platform, which was developed with the best flight experience in mind. This aircraft stands out for its comfort, low cabin altitude and an unbeatable range and offers the best performance in restrictive airports. There is also the first manned electric aircraft on the Ipanema platform, which is in the final stages of assembly: the technology demonstrator aircraft with 100% (one hundred percent) electric propulsion.



In addition, the company announced the launch of new products for the near future on its website. The company announced, for example, a partnership with another urban transport service provider to develop small vertical-takeoff and -landing electric vehicles for shorter urban commutes. The company states that the product is not only an opportunity to improve urban mobility but is also a new technology with the potential to improve performance and efficiency in a variety of aerospace applications. Another prominent product that is under development in the company is a new unmanned aircraft. It is possible to observe in the organization’s reports and website that the processes are reviewed on a recurring basis in order to ensure efficient performance. These reports record initiatives related to the automation of processes and the addition of new technologies, such as the addition of digital tools into administrative, manufacturing and testing processes. The company states in its reports that it considers that one of the most important aspects in ensuring the implementation of the digital strategy is the human factor. To this end, the company conducts training on new technologies for employees in order to engage and train its employees in the subject.



For new products, services and processes, the company also invests in the improvement of existing products and services, generating new features for them. On its website, information was found showing, for example, that the company has a portfolio diversification strategy; also, it is starting to provide a new product recognized as an innovative solution in the market. In addition, the company has, among other R&D projects, initiated the development of a light transport aircraft with a hybrid engine. It has similar dimensions as old platforms in the transport of cargo and personnel and seeks to replace them, such as military and commercial aircraft.



In the company’s annual report, published in 2019, it was verified that it is investing in the research, development, innovation and improvement of assets and facilities, in addition to providing instruments of differentiation in a competitive global market. The company also points out that the effort in these themes translates into the solid generation of knowledge and technological solutions, in line with what is mentioned by [46], who cites technological innovation activities as a source of fostering new knowledge.



The company declares that, in 2018 alone, there were 93 (ninety-three) new patents published: 23 (twenty-three) in Brazil and 70 (seventy) abroad. In 2018, USD 313.8 million was invested in product development studies, technological improvements, agreements, partnerships and research at the company. For the years 2019 and 2020, no public reports on the topic were published by the company in its annual investor report. With regard to digital transformation and/or automation, it is possible to observe in the company’s annual reports that there are internal initiatives that aim to develop improved efficiency, quality and agility. On the company’s website, there is information that the company makes investments and uses automation technologies that are capable of ensuring the appropriate level of quality in a regime of high-production cadences. The company has invested in the digital area through a digital transformation office that has, among other purposes, the function of consolidating technologies such as the internet of things and artificial intelligence in the company’s day-to-day operations. During 2018, five (5) projects were initiated, with a focus on administrative services and customer service.



The company has initiatives that foster incremental innovation and stimulate innovation activities through a program for employees. One of the programs receives suggestions for the development of routine activities and has already facilitated the participation of more than 13,000 (thirteen thousand) people; and, in 2016, 11,650 (eleven thousand six hundred and fifty) initiatives were implemented. There are also initiatives to stimulate ideas related to technology and innovation and to provide space for the consolidation of ideas. Today, the main initiative of this program is related to fostering an atmosphere of startups in the company; the program additionally assumes the role of catalyzing exponential technologies and identifying disruptive opportunities for the business. Within this context, the company also started immersion activities in the innovation hubs of Silicon Valley and Boston, in the USA. In addition, the company also promotes itself with the presentation of the main technological advances under development, which can be strengthened with integration of the various areas of the company. Regarding tax and/or financial benefits, in the latest report published by the organization, it can be seen that the company also allocates resources to innovation in Brazil; an example of this is its participation in initiatives such as the Aerospace Investment Fund (FIP), which allocated BRL 3 million to four companies with the objective of strengthening the national production chain in the aerospace and defense and security segments. Additionally, in the report issued by the company in 2018, referring to the results of 2017, the company states that, in the last 3 (three) years, the percentages of annual investment in technological development applied in projects for environmental gains were 78% (2015), 80% (2016) and 77% (2017) of its revenue.



5.1.1. Business Unit 1


For Business Unit 1, technological innovation activities were observed in different products. Innovation in this area is primarily focused on the following: product strategy; maintenance of participation and competitiveness in the market in which it operates; meeting the needs of customers; performing efficiently and comfortably; meeting the requirements of regulatory bodies. In Table 11, the main outputs of technological innovation identified in Business Unit 1 (UN1) are summarized.



In the interview, it was possible to ascertain that the company innovates with their different products and the characteristics of these products. A specific family of aircraft has undergone different types of innovation, including its characteristics, over the years. In addition to the launch of new aircraft and aircraft versions, the technologically innovative features are product improvements, such as better performance, lower maintenance costs and adaptation to the specific needs of customers, among others. After this stage of the interview, the “intangible” results of innovation related to the quality of products and services were evaluated. The summarized results are shown in Table 12.



On the point of compliance with requirements, the interviewee mentioned that the requirements defined for the products are typically met, but the definition of the requirements can involve a vision of strategy and several negotiations. It is necessary to evaluate between what is possible, what the customer wants and what also brings a good result in terms of financial and strategic results for the company. Regarding product performance, an example was given: one of the products in its portfolio, after undergoing technological innovations in its characteristics, went from a market share of less than 50% to a market share of up to 80% due to the advantages observed by the market. Today, it can be said that the company is the only one in this specific market, because the competitor ended up not surviving with this reduced market share. So, a relatively small and even little-noticed innovation actually brought about a significant change in the competitive positioning of the product. As a good image of the technologically innovative product, the company ended up gaining satisfied customers and attracting new ones, in addition to ensuring the loyalty of existing ones.



A relevant point that was mentioned by the interviewee is that, when the company brings an innovation, it is often unaware of the problems that will arise in the technological innovation. So, of course, it is necessary to work to adapt, to solve the problems that were otherwise unknown. In addition, it is necessary to check in with the interests of the customers, to determine what the customers expect, to identify what the necessary improvements in the product are and to apply them effectively in this process of maturing the product. Table 13 presents a summary of the technological innovation outputs and financial results at UN1.



Regarding profitability, the UN1 interviewee stated that technological solutions can have different strategies, but that these do not necessarily bring more profit. Different approaches can be carried out, for example, to readjust a product to a competitive environment that is often aggressive, or in a situation where the company is losing market share. And this act of repositioning the company is not necessarily made in the pursuit of more results. Sometimes, the company may accept only a minimal outcome at first, but in doing so, the company is ensuring that it survives and remains and competitive and relevant in the market. Innovation does not have a rule in the sense of return, as there is a business strategy behind it. Each technologically innovative solution that the company develops varies: some will bring better results and others will ensure the survival of the company. The interviewee also mentioned that, when the topic is innovation, the company may often seek to change their competitive positioning; here, something different is talked about, which the company is unaware of and is learning about, so the tendency is that there is a learning curve.




5.1.2. Business Unit 2


The interview for Business Unit 2 was conducted with a professional in the area of market intelligence who has a good understanding of issues such as defining requirements for new products or new functionalities for existing products. During the interview, it was identified that this area of operation of the company is responsible for high-quality, executive-use aircraft, which are recognized and well-positioned in the market, managing to maintain a good share in the market. Table 14 presents a summary of the technological innovation outputs of this business unit.



During the interview, two examples of the new aircraft launched for sale in the executive segment were cited, as well as specific developments in improving characteristics such as performance, landing in specific conditions, comfort and noise reduction. With regard to quality, Table 15 presents a summary of the responses obtained in the field.



The interviewee reflected that the area has met the external requirements of its projects and the result of this is the satisfaction of its customers and its performance in the market. In addition, the company and its products need to undergo tests and certifications from competent entities that are highly judicious, so that the products also meet external requirements, i.e., mandatory standards and rules for products and companies operating in this market. For performance, technological innovations are made with the objective of bringing a better performance, relative to fuel consumption, reduction in pollutants and other issues that generate greater customer satisfaction. Since the company carries out technological innovations with a focus on increasing the satisfaction of its customers, satisfaction is reflected by the increase that has occurred in its market share over the last few years and the reliability of the products before existing and potential customers.



From the point of view of loyalty, the interviewee mentioned that technological innovation, in addition to stepping into other markets, helps the company in maintaining existing customer loyalties. This is because specific developments in the characteristics of certain platforms ensure that the company are not left with outdated technologies. They continuously work on the improvement of existing aircraft solutions to ensure that they adapt better to the needs of the customers and to the rigorous standards that the products must meet. In turn, they undertake continuous improvement and are increasingly judicious. Table 16 presents evidence related to the financial results in UN2.



The results of the interview conducted at UN2 show that the financial results of technological innovation activities depend on the strategies of organizations. According to the interviewee, technological innovations can either result in profitability or not result in profitability; this is because they can be developed in line with other objectives, such as cost reduction, increased market share, increased visibility and added value on products. It may be the case that not all financial results are positive, because technological innovation may not bring profits, for example, but they may instead meet the company’s objective of increasing its market share and gaining new customers.




5.1.3. Business Unit 3


Business Unit 3 is a unit that is seen by the company as having more conservative products among all the units due to the characteristics of its products and customers. However, technological innovations are still present in this area. Table 17 presents a brief summary of the information collected in this interview.



UN3 highlights the launch of a new aircraft which was the largest aircraft ever manufactured in Latin America; in addition, the company launched different solutions in the market, which are declared by the interviewee to be “conceptual innovations”, that open other markets; they do not neglect to consider the aviation market as the main market that the company occupies—a situation which will continue to be the case for a long time. Table 18 shows data collected in the UN3 interview related to technological innovation and quality.



According to the data collected in the UN3 interview, the interviewee’s view is that the company cannot incorporate any requirement into the product or create a new product based on an idea that the customer does not want; this would be a recipe for the company’s failure. There is little room for research to be conducted simply for the pleasure of researching something new and developing; this activity is usually performed in universities. In companies, research and development activities are linked to market success. There are deviations from one thing or another, sometimes in the DT (Department of Technological Development); this department carries out activities that are a little misaligned with the market—for example, the idea is usually born with an direction that is aligned with the market, and sometimes the market changes in the meantime before the activity is completed. These cases are rare, and most activities originate based on customer needs.



For the issue of requirements specifically, factors such as customer needs—which are largely a reflection of the country’s needs—in addition to requirements or standards that arise, are considered in the UN3. To ensure such considerations, surveys are carried out to determine whether a given functionality, product or solution will be an appropriate goal in serving the market.



The company has only one example of failure, which is aircraft X; in the interviewee’s view, this is a unique case within the company. Within UN3 and the company in general, products need to be innovative for survival—there is no other reason for this, in the interviewee’s view. The products developed by the area exhibit very high performance and are highly technologically advanced.



Thus, the consideration of customer needs and innovating strategically in order to ensure a differential in the market and to be competitive are the economic factors that lead a company to succeed in the market—so, what leads a company to develop technological innovations, in the interviewee’s view, is a matter of survival, simple as that. Table 19 below shows evidence of technological innovation outputs observed in organization A–UN3:



According to the UN3 interviewee, innovation activities within the company require investments, but the interviewee did not have an understanding of the organization’s investment or indebtedness. Innovations are brought to products to improve their positioning, but this action is not static; rather, it is very dynamic. The company needs to always work to keep the product alive, active, desirable and holding its market share. The company uses the price factor and the volume factor to optimize its activity, and it may not be the aim to make a profit at first, but rather to establish itself in a certain market.



Therefore, in the opinion of the interviewee, the financial results related to innovation activities will depend directly on the company’s strategy. The company can, for example, invest in innovation to increase its market share, its number of sales or its profitability. In the opinion of the interviewee, it is possible to use this as a support for growth, but the growth of the organization and its market value will also depend on other factors.




5.1.4. Business Unit 4


UN4 is responsible for marketing services for the products sold by the company. Table 20 provides a brief summary of the technological innovation activities that are involved in UN4. Table 20 below shows evidence of technological innovation outputs observed in organization A–UN4:



From the point of view of technological innovation activities, the company carries out innovations; UN4 innovates to meet the demands of services for new products, solutions or new product features. Table 21 below shows evidence observed in organization A–UN4:



In business unit 4, the interviewee stated that the company is able to use innovations to ensure the better performances of products. In addition, the company invests in development because, according to the interviewee, there is little advantage to be held in having a team that works on new technologies and another that makes products—rather, it is necessary to have synergy.



It is necessary to have interaction, integration, involvement and constant communication between teams to provide a high-quality service so that the technologies show good performances throughout the product cycle and are accepted by the customer and the market. Table 22 below shows evidence observed in organization A UN 4?





5.2. Results of Case 5—Organization B


Organization B is a company that has solutions in which it makes use of its own development software and installs and configures it, integrating different devices (hardware). Table 23 below shows evidence observed in organization B:



According to the results collected in the interview, the company has an innovation area that centralizes the innovative activities within the organization. It is possible to recognize that the company carries out technological innovation activities because it develops new solutions that are focused on the technological area and carries out the continuous improvement of its solutions, developing new characteristics. Table 24 presents a brief summary of the evidence collected during the interview on the technological innovation and quality-related activities within Organization B.



The interviewee pointed out that the company usually seeks to develop its solutions to meet the needs of customers, so for a sale to be carried out, it is necessary for the company to effectively meet these requirements. Many of the organization’s customers are government customers, where the company needs to meet the specific requirements of these agencies and those of the country in which the customer is located. During the interview, one point mentioned by the interviewee was that new products usually have a learning curve. Internal developments usually bring profitability to the organization; in external sales especially, profitability tends to be better, mainly due to favorable exchange rates.



In the strategic terms of market entry, an alternative option that is sometimes available is to reduce profit to make the product competitive; this enables the company to force their entry into a market in which it does not yet operate or to have a more competitive price than its competitors. In the domestic market, the company usually sells to government agencies through public tenders; to win this type of competition, it is usually necessary to reduce the margin. Table 25 presents a brief summary of the company’s results for technological innovation and financial results.



Regarding the financial results, it is highlighted that the company has good financial results: profitability in recent years, exponential increase in sales, good liquidity indicators and low debt. ROI was a positive point identified within Organization B, which, over the years, resulted in indicators greater than two most of the time; is, it returned the amount invested with profit and increased its market value.




5.3. Results of Case 6—Organization C


Organization C is a purely technological company, which was founded to develop a segment of specific, high-tech products. Table 26 summarizes the evidence that the company has technological innovation activities.



The company mainly develops satellites for use in Brazilian air/space. The company has a satellite that was fully developed by the organization. From the data collected, the company’s vision stands out: it states that, for technological innovation, it is necessary to always have a vision, to always be aware of what is emerging in the market—trends, opportunities and possible products—in the coming years. In addition, in order to have value, innovation needs to solve a relevant problem; that is, when a creative innovation process is carried out, according to the interviewee, it has to be focused on generating a product or service that brings added value for those who are buying it. So, many times, a process of technological development is started with the view of a certain goal, but when the development activity is being carried out, the company begins to realize that other factors have emerged throughout the project; this is more or less the case with one of the products that the company has developed. “Product X”, which is the first nanosatellite developed by the industry in Brazil, emerged as a validator of the technologies developed by Organization C. In other words, this product brings together a series of technologies developed by Organization C: embedded systems, on-board management software, attitude control and satellite pointing (altitude orbit). This allows the satellite, for example, to point to one side or the other when necessary to carry out certain missions. Thus, Table 27 presents the results for the technological innovation activities related to quality in Organization C.



The interviewee pointed out that the definition of high, medium or low quality—when it comes to products—is another discussion, that depends on the analysis of other aspects. The fact is that the product needs to be efficient and solve a problem or achieve an expected result. In addition, to measure customer satisfaction, the company maintains continuous contact with the customer to understand whether the product is meeting their needs or not, and to what extent they need to make improvements; that is, monitoring of the product’s performance is ongoing. From this close relationship, the company guarantees satisfaction and seeks customer loyalty. Table 28 presents evidence of the financial results arising from technological innovation activities within Organization C.



Organization C has positive financial results in terms of growth in market value, low indebtedness and liquidity. According to the financial statements published in recent years, the company has not made a profit and consequently does not have an ROI with positive results.




5.4. Results of Case 7—Organization D


Organization D was born out of a technologically innovative product and to participate in a specific new market. Table 29 presents a summary of the evidence of technological innovation obtained during the interview conducted with the professional in the area.



After observing the technological innovation activities carried out by the organization, according to the research protocol, we conducted a verification of the impacts of innovation on the quality of products and services. Table 30 summarizes the answers obtained from the interviewee on this subject.



During the interviews, the vision of Organization D—as a company recently separated from its headquarters—was influenced by the vision and activities carried out by the group. In Table 31, the results observed during the interview are summarized, regarding the view of the interviewee on the impacts of technological innovation activities and the financial results.




5.5. Results of Case 8—Organization E


The company has three pillars of services: consulting, one-off projects and services of a continuous nature. The latter the company refers to as security services, in which the company monitors the customer’s environment to some degree. The company is also integrated with other companies; here, the company presents solutions from other companies and resells the products. Through the implementation and continuous management of these products, the company has an extensive portfolio. Table 32 provides a brief summary of the evidence of technological innovation activities within the organization.



The company develops solutions for customers to solve cybersecurity problems. Usually, customers come to the company because they need a specific solution/technology, so the company realized that it needed to expand its portfolio and bought a company specializing in innovation. However, the company also develops its own products and markets the products as a whole to meet specific safety purposes. The interviewee commented that, from time to time, they need to update their portfolio to meet the demands of the market; the cyber security market has a great need for updating because it is dynamic and must meet the specific needs of each client’s sector and business. Thus, the company always needs to develop its solutions, adapting and evolving as new threats emerge and evolve.



For example, the Security Operation Center is a service of a continuous nature and is a service that needs to be monitored all the time, 24 (twenty-four) hours a day, monitoring the customer’s environment; this is because, if it is identified that someone is trying to attack their environment, then the company receives several alerts from internal and external systems. The company correlates these data in real time and applies some heuristics and rules to detect anomalous behavior. The company then alerts the customer every time to check whether an attack attempt is taking place. So, approximately every three years, the company needs to update its entire methodology as threats evolve. Cyber attackers also invest in technology, and their tools are automated, with investments in artificial intelligence; thus, new techniques of attack emerge, and these can be applied at a great scale (in several companies)—the cheaper the attack, the more profit the threat will obtain. This is the goal of cyber attackers, and the company deals with these situations to prevent them from occurring. Table 33 provides a brief summary of the observations related to technological innovation and quality.



During the interview, it was identified that the company constantly seeks to develop improvements to existing solutions or create new solutions; so, they work on the evolution of products and their portfolio, as this is an inherent characteristic of the market. As a product evolves, it tends to become very good, without any flaws. If product development takes too long, then the product can become obsolete, as the market evolves rapidly. The solution initially needs to meet the minimum requirements of the customer and market and evolve according to customer feedback. The company has performance indicators in terms of response time for the customer, to ensure that the solution is delivering not only the best solution, but that it is doing so within the requirements that are expected by the customer throughout the process. Most of the time, this indicator demonstrates that performance requirements are met. The Table 34 below shows the Evidence of technological innovation outputs and financial results:



During the interview, it was found that the company has grown over the last few years, but so has the market in which the company operates. For the interviewee, innovation is defined by building new things, but the company also innovated in giving a new “look” to the products it had already developed; that is, they remodeled the format of the packages which are received by customers, and from this change, the products became very successful. These new package formats have been accepted well by customers, but nothing in the solution has changed, only the way they are presented. Thus, in the opinion of the interviewee, it is not enough just to have the solution, but it is also necessary to understand how it generates value to reach the target audience and achieve success. With this approach, the company was able to attract new customers and reach international markets.




5.6. Results Related to Technological Innovation and Quality


During the analysis of the cases, in the interviews and in the document analysis, it was possible to observe that—within the organizations evaluated—there is an intersection between the results of technological innovation and quality activities in terms of meeting requirements and satisfying customers. Although the organizations have different definitions of what quality is (because the characteristics of the needs that must be met, the perceptions of the market and the aspects that generate value for the customers of each product are different), all of them consider it to be important to meet customer needs and to conform to the requirements of regulatory agencies. In other words, it is necessary to meet internal and external requirements, even if they are different and have different levels of demand; this must be carried out according to customer needs, legislation and the market, without any significant reworking occurring, according to the definition of quality made by [47].



In most cases, it was determined that technological innovation activities—corroborating what was seen in the analyzed literature—have a mutual main objective: to meet the requirements of the market or customer. These are considered inputs in technological innovation [45]. Table 35 presents, in summary form, a discussion of whether or not companies perform technological innovation activities according to the data collected in each unit of analysis (cases) and whether the examples of technologically innovative products and services (tangible outputs), cited by the interviewees, were found to be present.



It was found that all units of analysis (cases) perform technological innovation activities, either by developing new products or features for their product or by developing new solutions or services to meet the needs of new technologies developed in the market where they operate.



Customer satisfaction was the most-cited goal when the interviewees were asked why they felt innovation is necessary. This finding is in accordance with that which was presented by [12], who states that there are companies that work and generate innovation in a customer-oriented way, to meet their needs and thus generate satisfaction. Another recurrently mentioned point was that innovation is necessary to maintain the market position of the company or to bring differentials. In some cases, it was mentioned that innovation endows products with characteristics that became competitive differentials—for example, improvements in the performance of aircraft and solutions. This is the case whether the change is related to issues of cost reduction for the customer or to greater safety, reliability, and compliance for customers.



As cited by [48], an increase in the sales of a certain organization may occur due to a positive or negative propagation, arising from the opinion of existing customers on the brand. Within this context, it was possible to observe, in some of the cases analyzed, that technological innovations ensure customer loyalty when there is—in addition to good product performance—adequate after-sales service, culminating in the construction of a positive image for the brand.



Furthermore, it was identified that, for new products and services, there is a continuous learning process; throughout a product’s cycle, there may be a learning curve and product maturation. This was mentioned by some interviewees, and requires attention and care from the company so that there is a degree of responsiveness, with quick solutions being found to ensure greater customer satisfaction.




5.7. Results Related to Technological Innovation and Financial Results


During the interviews, when asked about the technological innovation activities and the financial results of their companies, in most cases, the interviewees answered that the technological innovation activities help—among other factors—to maintain the companies’ competitiveness. They state that they are essential for the survival of the companies, corroborating with what is explained by [17], that innovation can aid in competitiveness.



The interviewees pointed out, in most cases, that the technological innovations developed by the organization helped in increasing sales and winning new customers, but innovation does not always perform well or bring the results that are expected from a financial point of view. It is necessary that these activities are aligned with the company’s strategy and within the market trends in order to achieve success. Another point mentioned by the interviewees—which was not identified in the evaluated bibliography—is that, for an innovation to bring real value, it is necessary that it is developed within a certain timeframe, and that it adheres to the market needs when it is launched. This is because, if the solution misses this “time interval” of applicability, then it may be ready at a time when other technologies are available that provide the same solution, or it is no longer necessary.



Moreover, another finding is that the way the product or service is presented to the customer may be fundamental to the perception of value and acceptance in the market; for this, coherent planning and strategy may be essential in the success of the technologically innovative product or service. Amidst the economic scenario in Brazil in the past three years, it was possible to observe that not all the companies obtained positive financial results; for this reason, the documentary analysis was extended to include the years prior to the last three years. Organization A, in the years before the COVID-19 pandemic and other economic factors that resulted in a market crisis, had more positive results in terms of profit and ROI ratios, lower debt ratios and a higher market value than it does now.




5.8. Results Related to Technological Innovation and Environmental and Social Impacts


The results identified in terms of social and environmental impacts were mainly related to the development of more efficient products with lower pollutant emissions, as well as the use of biofuels.



Social impacts were also identified in relation to the need to hire specialized professionals and to increase companies’ investments in knowledge entities or partnerships with universities. In addition, the organizations are developing technologically innovative products that can positively transform urban air travel, contributing to better urban mobility.



The growth in the sales and market shares of these companies can also create new job positions in the countries where they operate.



Impacts of technological innovation on the environment and society were identified during the research, but the authors note that, in order to assess these aspects in greater depth, future work on these dimensions and further research are necessary, as more information remains to be explored.





6. Discussion


The technological innovation activities identified within the evaluated cases resemble the definitions of technological innovations suggested by [46], the Organization for Economic Cooperation and Development [4,11]. These cite that technological innovations meet the following descriptions:




	(a)

	
Any change in a given technology—for example, it is innovation that effectively creates products, services or processes, or improves existing ones [46].




	(b)

	
The introduction of technologically new products or processes and significant improvements that have been implemented in existing products, services and processes [11].




	(c)

	
The implementation of an idea for creating a new product, service or the introduction of new elements in a production or service realization process [4].









After evaluating these cases in organizations that carry out technological innovation activities, it was possible to determine whether the results are positive or negative. Regarding quality, it was possible to state that technological innovation can be directly related to quality in products and services. In most cases, the need to meet internal and external requirements was identified; additionally, we found there is a need for technological innovation activities to meet the defined requirements, being in line with [47] definition of quality. In the evaluated cases, it was determined that technological innovation results in the improved performance of products and services; this is similar to what was seen in the literature studied—innovation can be considered as a source for improvement [41].



Customer satisfaction was also found to be important in the cases evaluated. It was identified that there the following aspects are important: realization of customer-oriented innovations [12]; existing customer satisfaction analysis indicators with results within the expected parameters, as they relate to the quality of products and services provided [30,36]; strategies oriented toward meeting customer retention/loyalty needs through fostering customer satisfaction, reliability, solution maturity, high availability of products and services and specialized and specific technical knowledge to meet customer, market and legislation needs.



Regarding the financial results, some organizations showed negative results in certain periods, but checking the history of previous years, the companies showed that they had been performing well; occasionally, in the years 2020 and 2021, they had bad results that may have occurred due to external factors, such as the global economic crisis, the COVID-19 pandemic and the great impact of these circumstances on the commercial aviation market and the partners and customers of the organizations.



Quality, financial results and environmental and social aspects depend on the businesses’ strategies, as well as the goals and what is considered to comprise quality from the perspective of each organization and its stakeholders. Figure 6 presents a consolidated summary of the results observed in the field for each case analyzed.



In summary, it is possible to state from the obtained results that organizations are impacted, in general, positively by technological innovation in the quality of products and services. In view of the points evaluated, it was possible to make the following observations:




	(a)

	
Organizations stated that, in most cases, the products and services that undergo technological innovation meet internal requirements (of the project or the organization) and external requirements (from regulatory bodies). The interviewees mentioned that the internal requirements must adhere to the customer needs and be aligned with the business strategy for the activities to achieve the results that are the goal of the organization. Another point on the theme is that the development of new characteristics must occur within a certain timeframe, because if the planned time is exceeded, then the innovation may become obsolete and no longer useful to the market.




	(b)

	
Regarding performance, the interviewees reported different technological innovation activities that had been carried out within the organization that resulted in a better performance of the products and services: reduction in operating costs/use of the solution; better performance regarding the reduction in fuel use; reduction in gas emissions; greater convenience for customers; the incorporation of new features to meet specific situations. For the improvement in the characteristics of products and services, it was mentioned that there is the possibility that technological innovations in the characteristics of products can generate a totally modified product which—when compared to the previous version—is even more efficient, despite the name for the product being kept the same on the market. It was stated by the interviewees that technologically innovative products and services may require a maturation and a learning curve to reach their best performance.




	(c)

	
Regarding customer satisfaction, it was stated by most of the interviewees that technological innovation activities originate mainly with the aim of meeting needs, resulting in customer satisfaction. As a result of satisfaction, some of the organizations that perform technological innovation activities pointed out the importance of the maintenance or growth of participation in certain markets in which they operate. Some mentioned the advantage of holding the majority of a specific market, resulting from the construction of the brand image with products, solutions and services that satisfy their customers and that are reliable.




	(d)

	
Regarding customer loyalty, some of these companies have been in operation for a short time or have produced new solutions for specific customers; thus, it is not possible to assess long-term loyalty. Other interviewees answered that they observe customer loyalty within the organizations and that the companies seek customer retention through reliable and satisfactory products and services; the result of this can be verified by evidence of maintenance and market share. Furthermore, in the results of the interviews, it was observed that customer retention can be achieved through after-sales services; when developing a new technology, the company holds the exclusive knowledge of the product—in most cases—and are thus exclusively able to provide services, support, maintenance and the supply of parts and pieces during the product’s or solution’s life cycle.









Furthermore, in most cases, organizations can be positively impacted by technological innovations in their financial results. It is worth noting that success in meeting the requirements that are considered to constitute quality in the market in which the company operates and good financial results will not depend only on technological innovation activities and their outputs (tangible); it will also depend on other aspects, such as business strategies and the economic and financial situation of the market in which the company operates.




7. Conclusions


Technological innovation generates outputs that, as seen in the literature review, can optimize the results that are related to quality in products and services through the following functions: meeting the internal requirements of the technical specifications and/or the external market requirements (legislation); having the potential to improve customer perceptions of the company; retaining customers; generating value, through greater and better visibility for the brand image; leveraging sales; increasing profitability by reducing costs and/or increasing productivity; generating knowledge and ensuring continuous improvement in the organization.



The results obtained during the interviews and document analysis demonstrate that there are possible effects of the outputs of the technological innovation activities on quality: conformity to requirements; performance; customer satisfaction; customer loyalty.



Also, through the interviews and document analysis, the question of whether there are impacts—and what these impacts are—arising from the outputs of technological innovation in the financial results of organizations was evaluated and verified; it was observed that there is a potential influence of the activities and outputs of technological innovation on the financial results of the organization. These are positive or negative, and they are added to other factors, such as the organization’s strategies and economic scenario, for example.



Furthermore, corroborating what was seen in the bibliography, other results that were observed during the research show that, as a result of innovation, there is the possibility of errors being made; this is due to the companies having little knowledge about new products, services or processes or new characteristics, which require a maturation curve that can culminate in investments with low or no initial return.



The changes resulting from technological innovation may even leave a customer dissatisfied when the form of use or operation is altered; its relevance is not easily perceived by the user. For example, the eventual need for customers to adapt to the new functionalities or service delivery modality is not easy and may lead to dissatisfaction among customers. Another point that was noted during the research is the need for training professionals to adequately handle the new tools; if there is no adequate training, then companies can be vulnerable to errors because employees are unaware of the new features arising from technological innovation; this can also generate low performance and waste.



Regarding the social and environmental aspects, the impacts of technological innovation were positive in all the organizations, resulting in more efficient products and services, products with fewer emissions, the use of biofuels, the promotion of specialized local knowledge, and the creation of new positions; but these dimensions were not evaluated in depth and more information could be obtained in future studies or specific surveys around these subjects.



The limitations identified in this research include the low representativeness of the number of companies analyzed (considered as units of analysis) within the number of existing companies. In addition, the cases analyzed—despite being characterized as multiple cases by analyzing different companies—is limited to two countries (Brazil and the United States) and to specific segments in these countries. Another point is that the interviews were conducted only with professionals in the innovation areas. Perceptions of the clients, shareholders, suppliers and partners were not evaluated; this comprises a suggestion for future work to address.



Another limitation is that this work is qualitative in nature and based on the innovation perspective of the professionals from the business units and subsidiaries of the companies evaluated. Therefore, for future research, a quantitative or qualitative investigation should be carried out; this should expand the segments and regions of the analyzed companies and stakeholders to verify the correlation of technological innovation and the results mentioned in this work. Such research should also validate the data obtained in the field research. The possible contexts and inputs of technological innovation were used as a way to identify the processes and the possible outputs and results arising from the technologically innovative activities. However, the chain relationship is not the object of evaluation here and may be the subject of future research. Other suggestions for future research would be to relate the maturity of the organization in innovation activities with the results obtained from technological innovation within these companies; this could be related to the quality and financial results. It would also be useful to analyze different modeling approaches that make it possible to measure the impact of prospective innovations on the future development of companies, such as the application of economic growth models for this purpose, or the application of production functions to measure the specific impact of innovations when they are applied.







Author Contributions


Writing—original draft, M.P.S.; Supervision, F.T.B. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable. Approval for the study was not required in accordance with local/national legislation.




Data Availability Statement


The data presented in this study are available on request from the corresponding author but just protecting the privacy restrictions of the companies considered in the case studies and the professionals interviewed.




Conflicts of Interest


There are no conflicts of interest to disclose.




References


	



Miron, E.; Erez, M.; Naveh, E. Do personal characteristics and cultural values that promote innovation, quality, and efficiency compete or complement each other? J. Organ. Behav. 2004, 25, 175–199. [Google Scholar] [CrossRef]

	



Matias-Pereira; Kruglianskas, I.J. Gestão de inovação: A Lei de Inovação Tecnológica Como Ferramenta de Apoio às Políticas Industrial e Tecnológica do Brasil; RAE—Revista de Administração de Empresas, FGV—Fundação Getúlio Vargas: São Paulo, Brazil, 2005. [Google Scholar]

	



Anwar, M.; Shah, S.Z.A.; Khan, S.Z.; Khattak, M.S. Manager’s personality and business model innovation. Int. J. Innov. Manag. 2019, 23, 1950061. [Google Scholar] [CrossRef]

	



Zhang, Y.; Khan, U.; Salik, S.L.; Salik, M. The Influence of Management Innovation and Technological Innovation on Organization Performance. A Mediating Role of Sustainability. Sustainability 2019, 11, 495. [Google Scholar] [CrossRef]

	



Muller, R. Corporate Crisis Management. Long Range Plan. 1985, 18, 38–48. [Google Scholar] [CrossRef]

	



Wang, P.; Lin, X.; Li, S. Evaluation of government-supported provincial innovation competitiveness—Evidence from China. Growth Chang. 2019, 50, 587–608. [Google Scholar] [CrossRef]

	



Sandes, M.L.S.; Oliveira, B.O. A gestão da qualidade nas empresas go digital: Como a norma ISO 9001:2015 auxilia a transformação digital. Rev. Eng. Pesqui. Apl. 2020, 5, 26–39. [Google Scholar]

	



Santos, G.; Gomes, S.; Braga, V.; Braga, A.; Lima, V.; Teixeira, P.; Sá, J.C. Value creation through quality and innovation—A case study on Portugal. TQM J. 2019, 31, 6. [Google Scholar] [CrossRef]

	



Gomes, C.M.; Kruglianskas, I.; Hourneaux Júnior, F.; Scherer, F.L. Gestão da inovação tecnológica para o desenvolvimento sustentável em empresas internacionalizadas. Gestão Reg. 2009, 25, 35–47. [Google Scholar] [CrossRef]

	



Galvão, G. Framework para Diagnóstico de Inovação, Sustentabilidade e Gestão de Projetos nas Organizações. Master’s Thesis, Gestão de Projetos, Universidade Nove de Julho, São Paulo, Brazil, 2016. [Google Scholar]

	



OCDE—Organização para Cooperação Econômica e Desenvolvimento. Manual de, O.S.L.O. Diretrizes Para a Coleta e Interpretação de Dados Sobre Inovação, 3rd ed. 1997. Available online: http://www.finep.gov.br/images/apoio-e-financiamento/manualoslo.pdf (accessed on 22 January 2023).

	



Racela, O.C. Customer orientation, innovation competencies, and firm performance: A proposed conceptual model. Procedia—Soc. Behav. Sci. 2014, 148, 16–23. [Google Scholar] [CrossRef]

	



Miller, W.C. Is innovation built into your improvement process? J. Qual. Particip. 1995, 18, 46. [Google Scholar]

	



Ghobril, A.N.; Benedetti, M.H.; Marcondes, R.C.; Rochetti, J.A. Corporações e Startups: Os Desafios da Parceria para a Inovação Acelerada. Research Gate. 2019. Available online: https://www.researchgate.net/profile/Alexandre-Ghobril/publication/340389690_CORPORACOES_E_STARTUPS_OS_DESAFIOS_DA_PARCERIA_PARA_A_INOVACAO_ACELERADA_Sessao_tematica_Fomento_e_apoio_ao_empreendedorismo_e_inovacao/links/5e8653e3a6fdcca789ec8b65/CORPORACOES-E-STARTUPS-OS-DESAFIOS-DA-PARCERIA-PARA-A-INOVACAO-ACELERADA-Sessao-tematica-Fomento-e-apoio-ao-empreendedorismo-e-inovacao.pdf (accessed on 5 April 2023).

	



Kafetzopoulos, D.P.; Psomas, E. The impact of innovation capability on the performance of manufacturing companies: The Greek case. J. Manuf. Technol. Manag. 2015, 26, 104–130. [Google Scholar] [CrossRef]

	



Kleis, L.; Chwelos, P.; Ramirez, R.V.; Cockburn, I. Information Technology and Intangible Output: The Impact of IT Investment on Innovation Productivity. Inf. Syst. Res. 2012, 23, 42–59. [Google Scholar] [CrossRef]

	



Kim, D.Y.; Kumar, V.; Kumarb, U. Relationship between quality management practices and innovation. J. Oper. Manag. 2012, 30, 295–315. [Google Scholar] [CrossRef]

	



Poleza, M.; Varvakis, G. Processo de Transformação Digital nas Organizações: Razões e Resultados. IX Congresso Internacional de Conhecimento e Inovação, Porto Alegre. 2019. Available online: https://proceeding.ciki.ufsc.br/index.php/ciki/article/view/689 (accessed on 2 January 2023).

	



Eiras, F.C.D.S.; Tomomitsu, H.T.A.; Linhares, I.M.P.; Carvalho, M.M. Evolução das pesquisas de gestão de projetos: Um estudo bibliométrico do International Journal of Project Management. Rev. Gestão Produção Operações Sist. 2017, 12, 211–234. [Google Scholar] [CrossRef]

	



Tsai, F.; Lin, C.; Chung, K. Resource Slack, Innovation Ambidexterity, and Quality Performance: Knowledge Heterogeneity Perspective. J. Soc. Adm. Sci. 2016, 3, 268–281. [Google Scholar]

	



Vuorinen, L.; Martinsuo, M. Value-oriented stakeholder influence on infrastructure projects. Int. J. Proj. Manag. 2019, 37, 750–766. [Google Scholar] [CrossRef]

	



Baily, M.N.; Chakrabarti, A.K. Innovation and Productivity in U.S. Industry. Brook. Pap. Econ. Act. 1985, 2, 609–639. [Google Scholar] [CrossRef]

	



Lee, V.H.; Leong, L.Y.; Hew, T.S.; Ooi, K.B. Knowledge management: A key determinant in advancing technological innovation? J. Knowl. Manag. 2013, 17, 848–872. [Google Scholar] [CrossRef]

	



Bessant, J. Challenges in Innovation Management. In The International Handbook on Innovation; Elsevier: Amsterdam, The Netherlands, 2003. [Google Scholar]

	



Roper, S.; Du, J.; Love, J.H. Modelling the innovation value chain. Res. Policy 2008, 37, 961–977. [Google Scholar] [CrossRef]

	



Schumpeter, J.A. Entrepreneurship as Innovation; University of Illinois at Urbana: Champaign, IL, USA, 2000. [Google Scholar]

	



Reichert, F.M.; Zawislak, P.A. Technological Capability and Firm Performance. J. Technol. Manag. Innov. 2014, 9, 20–35. [Google Scholar] [CrossRef]

	



Frank, A.G.; Cortimiglia, M.N.; Ribeiro, J.L.D.; Oliveira, L.S.D. The effect of innovation activities on innovation outputs in the Brazilian industry: Market-orientation vs. technology-acquisition strategies. Res. Policy 2016, 45, 577–592. [Google Scholar] [CrossRef]

	



Bekhet, H.A.; Latif, N.W.A. The impact of technological innovation and governance institution quality on Malaysia’s sustainable growth: Evidence from a dynamic relationship. Technol. Soc. 2018, 54, 27–40. [Google Scholar] [CrossRef]

	



Mahmoud, M.A.; Hinson, R.E.; Anim, P.A. Service innovation and customer satisfaction: The role of customer value creation. Eur. J. Innov. Manag. 2018, 21, 402–422. [Google Scholar] [CrossRef]

	



García-Fernandez, M.; Claver-Cortes, E.; Tarí, J.J. Relationships between quality management, innovation and performance: A literature systematic review. Eur. Res. Manag. Bus. Econ. 2022, 28, 100172. [Google Scholar] [CrossRef]

	



Cammarano, A.; Michelino, F.; Lamberti, E.; Caputo, M. Accumulated stock of knowledge and current search practices: The impact on patent quality. Technol. Forecast. Soc. Chang. 2017, 120, 204–222. [Google Scholar] [CrossRef]

	



Carvalho, M.M.; Paladini, E.P. Gestão da Qualidade: Teoria e Casos; Elsevier: Rio de Janeiro, Brazil, 2012. [Google Scholar]

	



Berssaneti, T.B.; Bouer, G. Qualidade: Conceitos e Aplicações—Em Produtos, Projetos e Processos, 1st ed.; Blucher: São Paulo, Brazil, 2013. [Google Scholar]

	



Baptista, G.L.; Figueiredo, J.S. Impacto da transformação digital nas organizações: Um estudo sobre diferentes abordagens de condução do processo de transformação [Impact of digital transformation on organizations: A study on different approaches to driving the transformation process]. An. SeTII 2017, 118–125. [Google Scholar]

	



Corrêa, S.; Guimarães, J.C.F.; Severo, E.A.; Cruz, M.R. As relações entre a orientação para o mercado, a inovação de produto e processo, e a performance organizacional. Rev. Contemp. Econ. Gestão 2017, 15, 174–202. [Google Scholar] [CrossRef]

	



Yin, R.K. Estudo de caso: Planejamento e métodos. Tradução Ana Thorell. In Revisão Técnica Cláudio Damacena, 4th ed.; Bookman: Porto Alegre, Brazil, 2010. [Google Scholar]

	



Eisenhardt, K.M. Building theories from case study research. Acad. Manag. Rev. 1989, 14, 532–550. [Google Scholar] [CrossRef]

	



Creswell, J.W. Research Design: Qualitative, Quantitative, and Mixed Methods Approaches, 4th ed.; Sage Publications: New York, NY, USA, 2014. [Google Scholar]

	



Cho, H.-J.; Pucik, V. Relationship between innovativeness, quality, growth, profitability, and market value. Strateg. Manag. J. 2005, 26, 555–575. [Google Scholar] [CrossRef]

	



Torres, H.K.M.L.; Parreiras, F.S.; Corrêa, F.; Camilo, R.D.; Ziviani, F. Proposta de um modelo de maturidade para gestão da inovação. Rev. Conbrad. 2019, 4, 113–130. [Google Scholar]

	



Anzola-Román, P.; Bayona-Sáez, C.; García-Marco, T. Organizational innovation, internal R&D and externally sourced innovation practices: Effects on technological innovation outcomes. J. Bus. Res. 2018, 91, 233–247. [Google Scholar]

	



Janger, J.; Schubert, T.; Andries, P.; Rammer, C.; Hoskens, M. The EU 2020 innovation indicator: A step forward in measuring innovation outputs and outcomes? Res. Policy 2017, 46, 30–42. [Google Scholar] [CrossRef]

	



Chen, Y.-S.; Lin, M.-J.J.; Chang, C.-H. The positive effects of relationship learning and absorptive capacity on innovation performance and competitive advantage in industrial markets. Ind. Mark. Manag. 2009, 38, 152–158. [Google Scholar] [CrossRef]

	



Gerciane, P.; Memória, C.V. Incentives for Technological Innovation: A Study of the Public Policy of Tax Exemption in Brazil; Revista de Administração Pública: Rio de Janeiro, Brazil, 2019; Volume 53, pp. 520–541. [Google Scholar]

	



Barbiere, J.C. A Articulação Entre Empresas, Centros de P&D, Universidades e Governos é um Dos Mais Importantes Instrumentos de Desenvolvimento Regional e Local na Atualidade; RAE—Revista de Administração de Empresas: São Paulo, Brazil, 1994; Volume 34, pp. 21–31. [Google Scholar]

	



Crosby, P.B. Quality Is Free; McGraw-Hill: New York, NY, USA, 1979. [Google Scholar]

	



Vargas, R.V. Gerenciamento de Projetos: Estabelecendo Diferenciais Competitivos, 8th ed.; Brasport: Rio de Janeiro, Brazil, 2016. [Google Scholar]

	



Matarazzo, M.; Penco, L.; Profumo, G.; Quaglia, R. Digital transformation and customer value creation in Made in Italy SMEs: A dynamic capabilities perspective. J. Bus. Res. 2021, 123, 642–656. [Google Scholar] [CrossRef]

	



Ahola, T.; Laitinen, E.; Kujala, J.; Wikstrom, K. Purchasing strategies and value creation in industrial turnkey projects. Int. J. Proj. Manag. 2008, 26, 87–94. [Google Scholar] [CrossRef]

	



Amit, R.; Zott, C. Value Creation in e-Business. Strateg. Manag. J. 2001, 22, 493–520. [Google Scholar] [CrossRef]

	



Andersson, M.; Lindgren, R.; Henfridsson, O. Architectural knowledge in interorganizational IT innovation. J. Strateg. Inf. Syst. 2008, 17, 19–38. [Google Scholar] [CrossRef]

	



Bagno, R.B.; Salerno, M.S.; Souza, W.C.; Oconnor, G.C. Corporate engagements with startups: Antecedents, models, and open questions for innovation management. Prod. Manag. Dev. 2020, 18, 39–52. [Google Scholar] [CrossRef]

	



Balakrishnan, R.; Das, S. How do firms reorganize to implement digital transformation? Strateg. Chang. 2020, 29, 531–541. [Google Scholar] [CrossRef]

	



Braga, H.R. Demonstrações Contábeis: Estrutura, Análise e Interpretação, 7th ed.; Atlas: São Paulo, Brazil, 2012. [Google Scholar]

	



Chermont, G.S. A Qualidade na Gestão de Projetos de Sistemas de Informação. Master’s Thesis, Universidade Federal Do Rio De Janeiro, Rio de Janeiro, Brazil, 2021. [Google Scholar]

	



Chesbrough, H.; Lettl, C.; Ritter, T. Value Creation and Value Capture in Open Innovation. J. Prod. Innov. Manag. 2018, 35, 930–938. [Google Scholar] [CrossRef]

	



Christensen, C.M.; Raynor, M.; Mcdonald, R. What Is Disruptive Innovation? Havard Business Review. 2015. Available online: https://hbr.org/2015/12/what-is-disruptive-innovation (accessed on 1 April 2023).

	



Daft, R.L. A dual-core model of organizational innovation. Acad. Manag. J. 1978, 21, 193–210. [Google Scholar] [CrossRef]

	



Dalfovo, M.S.; Lana, R.A.; Silveira, A. Métodos quantitativos e qualitativos: Um resgate teórico. Rev. Interdiscip. Científica Apl. Blumenau 2008, 2, 1–3. [Google Scholar]

	



Dalmarco, G.; Dewes, M.F.; Zawislak, P.A.; Padula, A.D. Universities’ Intellectual Property: Path for Innovation or Patent Competition? J. Technol. Manag. Innov. 2011, 6, 159–170. [Google Scholar] [CrossRef]

	



Damanpour, F.; Gopalakrishnan, S. The dynamics of the product and process innovations in organizations. J. Manag. Stud. 2001, 38, 45–65. [Google Scholar] [CrossRef]

	



Deming, W.E. Out of the Crisis; MIT Press: Cambridge, MA, USA, 2000. [Google Scholar]

	



Duque, W.S.; Pelissari, A.S. Proposição de modelo entre gerenciamento de projetos e gestão estratégica: Alinhamento de processos para realização de objetivos organizacionais. In XXXIV Encontro do ANPAD; Enanpad: Rio de Janeiro, Brazil, 2010. [Google Scholar]

	



Faulkner, W.; Bardurdeen, F. Sustainable Value Stream Mapping (Sus-VSM): Methodology to visualize and assess manufacturing sustainability performance. J. Clean. Prod. 2014, 85, 8–18. [Google Scholar] [CrossRef]

	



Garza-Reyes, J.A.; Romero, J.T.; Govindan, K.; Cherrafi, A.; Ramanathan, U. A PDCA-based approach to Environmental Value Stream Mapping (EVSM). J. Clean. Prod. 2018, 180, 335–348. [Google Scholar] [CrossRef]

	



Gil, A.C. Como Elaborar Projetos de Pesquisa, 4th ed.; Atlas: São Paulo, Brazil, 2002. [Google Scholar]

	



Gitman, L. Princípios de Administração Financeira, 7th ed.; Harba: São Paulo, Brazil, 2002. [Google Scholar]

	



Godoy, A.S. Introdução à Pesquisa Qualitativa e suas Possibilidades. Rev. Adm. Empresas 1995, 35, 57–63. [Google Scholar] [CrossRef]

	



Gulzar, R.; Macdorman, J. Enterprise Digital Governance: Resetting Governance for the Digital Age. [s.l.] Gartner. 2016. Available online: https://www.gartner.com/en/documents/3471542 (accessed on 25 February 2023).

	



Gunday, G.; Ulusoy, G.; Kilic, K.; Alpkan, L. Effect of innovation types on firm performance. Int. J. Prod. Econ. 2011, 133, 662–676. [Google Scholar] [CrossRef]

	



Haner, U. Innovation quality—A conceptual framework. Int. J. Prod. Econ. 2002, 80, 31–37. [Google Scholar] [CrossRef]

	



Höflinger, P.J.; Nagel, C.; Sandnerc, P. Reputation for technological innovation: Does it actually cohere with innovative activity? J. Innov. Knowl. 2018, 3, 26–39. [Google Scholar] [CrossRef]

	



Hurt, M.; Thomas, J.L. Building Value Through Sustainable Project Management Offices. Proj. Manag. J. 2009, 40, 55–72. [Google Scholar] [CrossRef]

	



Iudícibus, S. Análise de Balanços, 10th ed.; Atlas: São Paulo, Brazil, 2016. [Google Scholar]

	



Juran, J.M. A Qualidade Desde o Projeto: Novos Passos Para o Planejamento da Qualidade em Produtos e Serviços; Pioneira Thimson: São Paulo, Brazil, 1992. [Google Scholar]

	



Kanitz, S.C. Como Prever Falências; McGraw do Brasil: São Paulo, Brazil, 1978. [Google Scholar]

	



Leifer, R.; O’Connor, G.C.; Rice, M. A Implementação de Inovação Radical em Empresas Maduras; RAE—Revista de Administração de Empresas: São Paulo, Brazil, 2002; Volume 42. [Google Scholar]

	



Looy, A.V. A quantitative and qualitative study of the link between business process management and digital innovation. Inf. Manag. 2021, 58, 103413. [Google Scholar] [CrossRef]

	



Marconi, M.D.; Lakatos, E.M.A. Fundamentos de Pesquisa Metodológica Científica; Atlas: São Paulo, Brazil, 2003. [Google Scholar]

	



Marion, J.C. Análise das Demonstrações Contábeis: Contabilidade Empresarial, 2nd ed.; Atlas: São Paulo, Brazil, 2002. [Google Scholar]

	



Marques, F. Realidade Virtual em saúde: Já realidade ou ainda virtual? J. Health Inform. 2018, 2, 10. [Google Scholar]

	



Matta, E.; Oliva, F.L.; Vasconcellos, E.P.G. Identificação e Tratamento de Riscos no Lançamento de um Novo Produto no Mercado Aeroespacial; Sociedade, Contabilidade e Gestão: Rio de Janeiro, Brazil, 2015; Volume 10. [Google Scholar]

	



Mele, C.; Spena, T.R.; Colurcio, M. Co-creating value innovation through resource integration. Int. J. Qual. Serv. Sci. 2010, 2, 60–78. [Google Scholar]

	



O’Connor, G.C. Major Innovation as a Dynamic Capability: A Systems Approach. J. Prod. Innov. Manag. 2008, 25, 313–330. [Google Scholar] [CrossRef]

	



Oliveira, R.R.; Oliveira, R.R.; Ziviani, F. Processo de Inovação No Contexto de Transformação Digital: Framework Para Gestão da Inovação. Anais do Congresso Internacional de Conhecimento e Inovação. Perspectivas em Gestão & Conhecimento. Available online: https://proceeding.ciki.ufsc.br/index.php/ciki/article/view/658 (accessed on 2 March 2024).

	



Ostermann, C.M.; Nascimento, L.S.; Lopes, C.M.C.F.; Camboim, G.F.; Zawislak, P.A. In novation capabilities for sustainability: A comparison between Green and Gray companies. Eur. J. Innov. Manag. 2022, 25, 1200–1219. [Google Scholar] [CrossRef]

	



Pelissari, A.S.; Gonzalez, I.V.D.P.; Vanalle, R.M. Competências gerenciais: Um estudo em pequenas empresas de confecções. Rev. Eletrônica Adm.—REAd 2011, 17, 149–180. [Google Scholar] [CrossRef]

	



Petenate, A. Utilização do Método de Taguchi na redução dos custos de projetos. In Proceedings of the Anais do Congresso Brasileiro de Custos-ABC, Campinas, SP, Brazil; 1995. [Google Scholar]

	



Phillips, J.J. Return on Investment; in Training and Performance Improvement Programs, 2nd ed.; Butterworrth Heinemann: Amsterdam, The Netherlands, 2003. [Google Scholar]

	



PMI—Project Management Institute. A Guide to the Project Management Body of Knowledge (PMBOK Guide), 6th ed.; Project Management Institute: Newtown Square, PA, USA, 2017. [Google Scholar]

	



Prubel, C.C. A Gestão da Qualidade e sua Importância em Projetos. Revista Eletrônica IETEC. 2017. Available online: https://www.scribd.com/document/341571699/A-Gestao-Da-Qualidade-e-Sua-Importancia-Em-Projetos-Ietec (accessed on 20 November 2023).

	



Rodríguez, M.E.G.; Morales, M.L.V.; Valencia, D.M.P. Análisis comparativo de las capacidades de innovación tecnológica de la indústria manufacturera colombiana, 2006–2014. Una revisión a partir de la metodología de clases latentes. Inovar 2018, 30, 93–106. [Google Scholar] [CrossRef]

	



Sachuck, M.I.; Takahashi, L.Y.; Augusto, C.A. Impactos da inovação tecnológica na competitividade e nas relações de trabalho. Cad. Adm. 2008, 16, 57–66. [Google Scholar]

	



Salerno, M.S. Inovação Tecnológica e Trajetória Recente da Política Industrial. Rev. USP 2012, 93, 45–58. [Google Scholar] [CrossRef]

	



Sarturi, G.; Seravalli, C.; Boaventura, J.M.G. Afinal, o que é distribuir valor para os stakeholders? Uma análise bibliográfica sobre o tema. Rev. Adm. UFSM 2015, 8, 92–113. [Google Scholar] [CrossRef]

	



SEBRAE-NA/Dieese. Anuário do Trabalho na Micro e Pequena Empresa. 2012, Volume 17. Available online: www.sebrae.com.br/Sebrae/Portal%20Sebrae/Anexos/Anuario%20do%20Trabalho%20Na%20Micro%20e%20Pequena%20Empresa_2013.pdf (accessed on 28 June 2021).

	



Sergeeva, N.; Ali, S. The Role of the Project Management Office (PMO) in Stimulating Innovation in Projects Initiated by Owner and Operator Organizations. Proj. Manag. J. 2020, 51, 440–451. [Google Scholar] [CrossRef]

	



Serrador, P.; Pinto, J. Does agile work? A quantitative analysis of agile project success. Int. J. Proj. Manag. 2015, 33, 1040–1051. [Google Scholar] [CrossRef]

	



Silva, D.O.; Bagno, R.B.; Salerno, M.S. Modelos para a gestão da inovação: Revisão e análise da literatura. Production 2014, 24, 477–490. [Google Scholar] [CrossRef]

	



Steiber, A.; Al€Ange, S.; Ghosh, S.; Goncalves, D. Digital transformation of industrial firms: An innovation diffusion perspective. Eur. J. Innov. Manag. 2021, 24, 799–819. [Google Scholar] [CrossRef]

	



Takahashi, S.; Takahashi, V.P. Gestão de Inovação de Produtos Estratégia, Processo; Organização e Conhecimento; Elsevier: Rio de Janeiro, Brazil, 2007. [Google Scholar]

	



Thomas, J.; Mullaly, M. Understanding the Value of Project Management: First Steps on an International Investigation in Search of Value. Proj. Manag. J. 2007, 38, 74–89. [Google Scholar] [CrossRef]

	



Vaio, A.D.; Palladino, R.; Pezzi, A.; Kalisz, D.E. The role of digital innovation in knowledge management systems: A systematic literature review. J. Bus. Res. 2021, 123, 220–231. [Google Scholar] [CrossRef]

	



Verhoef, P.C.; Broekhuizen, T.; Bart, Y.; Bhattacharya, A.; Dong, J.Q.; Fabian, N.; Haenlein, M. Digital transformation: A multidisciplinary reflection and research agenda. J. Bus. Res. 2021, 122, 889–901. [Google Scholar] [CrossRef]

	



Vey, K.; Fandel-Meyer, T.; Zipp, J.S.; Schneider, C. Learning & Development in Times of Digital Transformation: Facilitating a Culture of Change and Innovation. Int. J. Adv. Corp. Learn. 2017, 10, 22–32. [Google Scholar]

	



Vial, G. Understanding digital transformation: A review and a research agenda. J. Strateg. Inf. Syst. 2019, 28, 118–144. [Google Scholar]

	



Wang, F.; Han, H.; Zhao, Y. Factor Analysis-Based Appraisal of the Innovation Performance of China’s Hi-Tech Industry. Advances in Social Science, Education and Humanities Research. In Proceedings of the 2018 5th International Conference on Education, Management, Arts, Economics and Social Science (ICEMAESS 2018), Sanya, China, 10–11 November 2018. [Google Scholar]








[image: Sustainability 16 03476 g001] 





Figure 1. Scope of study. 
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Figure 2. Articles identified in the systematic literature review. 
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Figure 3. Flowchart of the research method. 
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Figure 4. Research model and identification of independent and dependent variables. 
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Figure 5. Financial data analysis process. 
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Figure 6. Overview of the results obtained for each case. 
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Table 1. Definitions of innovation found in the literature review.
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	Year
	Author
	Definition





	2004
	[1]
	Innovation is the successful implementation of creative ideas by an organization.



	2012
	[17]
	Innovation refers to new applications of knowledge, ideas, methods, and skills that can generate unique capabilities and leverage an organization’s competitiveness.



	2012
	[16]
	Process innovations are changes to existing processes or the creation of new processes used by an organization for the delivery of products or services.



	2013
	[23]
	Innovation connotes the adoption of a new idea or behavior in a company.



	2014
	[12]
	Considering creativity and innovation as knowledge-based capabilities, these processes help the company build its competencies and learn about new technologies that can be exploited to meet market demands.



	2019
	[8]
	An innovation can be the implementation of a new product or process (good or service) or its significantly improved version, a new marketing method, or a new organizational method in business practices, workplace organization, or external relations.







Source: Prepared by the author.













 





Table 2. Quality-related outputs.
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QUALITY

	
Topic

	
What?

	
How?




	
Compliance with requirements

	
Whether a greater/lesser degree of rework is perceived; the guarantee is activated after the application of a technological innovation [47]

	
Primary Data: Interviews with semi-structured questions [38].



Secondary Data: Company documents, such as productive performance indicators, e.g., whether or not—after innovation in the history of the production process—the product met the requirements parameterized by the company through indicators of rework and customer complaints.




	
Performance of product, service and/or process

	
Whether the product—after technological innovation—gains new characteristics that are considered to be competitive/better differentials: easier to use, greater durability, lower cost, easier or faster to produce for the organization, brings the desired result in a shorter time, etc. In the case of services and processes, for example, greater agility in service is perceived (Garvin).

	
Primary Data: Interviews with semi-structured questions [38].



Secondary Data: Company documents:

- Results of research carried out by the intelligence of launching products or services in the market

- Evaluations of whether the company perceives a reduction in cost compared to previous products, processes or products, mainly related to COGS (cost of goods sold).




	
Customer satisfaction

	
Whether better results are observed in the satisfaction surveys deployed by organizations. In the case of a product, whether there is an increase in sales due to a positive or negative spread from the opinion of existing customers about the brand. In the case of services, whether there is a higher rate of customer loyalty [48].

	
Primary Data: Interviews with semi-structured questions [38].



Secondary Data: Indicators with satisfaction rate (customer satisfaction survey on products and services provided). Usually, this indicator is answered by the customer at the end of a service provision, or through surveys prepared by the organizations’ market intelligence [30].




	
Customer loyalty

	
Retention of existing customers.

	
Primary Data: Interviews with semi-structured questions [38].



Secondary Data: Customer retention goals and result indicators of organizations.








Source: Prepared by the author.













 





Table 3. Outputs related to financial results.






Table 3. Outputs related to financial results.





	
FINAN

CIAL RESULTS

	
TOPIC

	
WHAT?

	
HOW?




	
Profitability

	
Whether the company has made a profit in the past three years.

	
Primary Data: Interviews with semi-structured questions.



Secondary Data: Profit results in public reports.




	
Financial results (financial indicators—verifying investment and indebtedness)

	
Verify whether the company’s financial indicators have performed well or poorly in the past three years.

	
Primary Data: Interviews with semi-structured questions.



Secondary Data: Financial indicators based on the results published in reports (indicators: LG—general liquidity; SG—general solvency; LC—overall liquidity; ROI—return on investment), based on information from the past three years.




	
Sales growth

	
Whether the company has achieved growth in sales over the past three years.

	
Primary Data: Interviews with semi-structured questions.



Secondary Data: Information in public reports about companies’ revenue over the past three years.




	
Growth in market value over the past three years

	
Whether the company has increased its market value in the past three years.

	
Primary Data: Interviews with semi-structured questions.



Secondary Data: Information published in reports on market value over the past three years.








Source: Prepared by the author.













 





Table 4. Relationships between assessed scope and questionnaire.
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Evaluated Scope

	
Questions






	
Whether the company develops new products and innovates in services [28,41].

	
Does the company have a routine for launching new products and/or services or existing products and services with new features? If so, how often? How many products/services have been launched in the last three years?




	
What are the main drivers/aspects considered by the organization for the promotion of innovation activities?




	
1.1—How are organizations impacted by technological innovation in the quality of products and services, in terms of compliance with internal (design) and external (legislative) requirements? [28]

	
Do you regularly seek to identify and meet the requirements imposed by the market in which you operate (legislation)? How often? Are the customer’s interests also considered? Please cite examples.




	
Is there a process to evaluate whether the products or services that have undergone technological innovation meet all the technical requirements that were defined in the project? If so, how is it done and what were the last results obtained?




	
1.2—How are organizations impacted by technological innovation in the quality of products and services, in terms of performance/performance of the product or service? [28]

	
Are the performance characteristics of the product or services constantly improved? If so, what are examples of improved features and how is this result confirmed/tested?




	
Does the innovation carried out in the products or services generate a higher perceived quality of the product compared to that of competitors? Please cite examples.




	
1.3—How are organizations impacted by technological innovation in the quality of products and services, in terms of customer satisfaction? [12,40,41].

	
Are there customer satisfaction indicators about the products and services? If so, what are the goals and are their results satisfactory over the past three years?




	
1.4—How are organizations impacted by technological innovation in the quality of products and services, with regard to customer loyalty?

	
How are new technologically innovative products and services received by the market from a reliability point of view?




	
Does the company remain stable/constant in the number of sales or does it exceed them monthly? If so, have the results of the past three years met or exceeded the target?




	
Is there a customer retention plan? If yes, result of the indicators in the last three years.




	
2.1—How are organizations impacted by technological innovation in financial results, in terms of profitability? [15]

	
Has the company made a profit in the last three years? If so, do you think there is any connection with innovation activities?




	
2.2—How are organizations impacted by technological innovation in financial results, with regard to financial results (financial indicators)? [15]

	
Does the company need to finance investments in innovation with financial institutions?




	
2.3—How are organizations impacted by technological innovation in financial results, in terms of sales growth? [15]

	
Has the company increased its number of sales in the last three years? If so, do you see any relationship between this number and innovation activities?




	
Have sales results over the past three years met or exceeded the target?




	
2.4—Market value [15]

	
Has the company increased or maintained its market value over the past three years? In your opinion, does this have anything to do with innovation activities?








Source: Prepared by the author.













 





Table 5. Main studies considered for the formulation of the questionnaire.
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	Year
	Author
	Researched Topic
	Research Method





	2020
	[7]
	Quality management and digital transformation
	Theoretical review



	2020
	[49]
	Digital transformation and value creation
	Case study



	2019
	[41]
	Maturity in innovation management
	Case study



	2019
	[93]
	Outputs of technological innovation
	Theoretical review



	2019
	[8]
	Quality and innovation
	Case study



	2018
	[42]
	Outputs of technological innovation
	Survey



	2017
	[35]
	Critical factors and digital transformation
	Survey



	2017
	[43]
	Indicators to measure innovation results
	Theoretical review



	2015
	[28]
	Outputs of innovation
	Survey



	2014
	[12]
	Critical success factors
	Theoretical review



	2012
	[17]
	Quality and innovation management
	Theoretical review



	2009
	[44]
	Relationship between innovation and competitive advantage
	Survey



	2005
	[40]
	Relationship between innovation, quality, growth, profitability and market value
	Survey







Source: Prepared by the author.













 





Table 6. Data collected in the interview related to quality.






Table 6. Data collected in the interview related to quality.





	
Code of Proposition

	
Evaluated Factor

	
Interview






	
INTECQUP11

	
Compliance with internal (design) and external (legislative) requirements.

	
There are areas of market intelligence, innovation and digital within each business unit that identify customer and market requirements about each business area and align with engineering.




	
The company has indicators that verify the performance of the product; an example is the verification of COGS (costs of goods sold) to verify whether, from an innovation or innovative process, there was a cost reduction, for example. To verify whether costs have really been reduced, it is necessary to contact the area of each business unit to obtain this information.




	
INTECQUP12

	
Performance of the product or service.

	
It is part of the organization process. A verification of the objectives achieved of the deliveries against the approved budget is made, and this activity is part of the routine implementation of any product investment project that is of the company, including innovation. However, for the results of each project, it is necessary to check with each specific business unit.




	
The company invests in product maturity to reduce warranty claims, but data on the performance of these products during the warranty period are managed by the support and services areas, so it will be necessary to collect more information from these areas.




	
INTECQUP13

	
Customer satisfaction

	
There are indicators to check customer satisfaction, but to check the results it is necessary to check with each specific BU (business unit).




	
INTECQUP14

	
Customer loyalty

	
The company has published reports; it is necessary to check the numbers in it in relation to customer loyalty.




	
There is, however, a need to check with the “Retain Customers” value stream team of each BU.








Source: Prepared by the author.













 





Table 7. Documentary evidence related to quality.
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Evaluated Factor

	
Evidence






	
Compliance with internal (design) and external (legislative) requirements.

	
Organizational structure containing the areas that perform the mapping and studies of the requirements that are applicable to the products. The company’s annual reports also include meetings with CETESB, health surveillance, federal/state police, ministries, mayors, municipal secretaries of education, class entities and Brazilian business associations for relations with regulatory bodies, routine inspections and compliance with legislation, survey of needs and expectations of the municipality related to education and social development, strategic and political discussions and greater integration and learning from various sectors.




	
Presented indicators of reduction in COGS (costs of goods sold) resulting from implemented innovations fostered by innovation programs within the organization.




	
Performance of the product or service.

	
Data not made available by the organization.




	
The company states in its annual reports that it invests a high amount annually in the technological improvements of its products and processes.




	
Customer satisfaction.

	
One of the values of the organization is that it exists to serve customers. In the company’s reports, it is stated that surveys are carried out with the objective of determining the level of customer satisfaction. In addition, in the organization’s annual reports, it is possible to observe that the company promotes events to listen to their customers, gathering data on their satisfaction with the products and collecting information that helps in the adoption of improvements in products and processes to improve the interface with the customer.




	
Customer loyalty.

	
Sales in 2020, 2019 and 2018 were BRL 19,769,193,000, BRL 21,994,560,000 and BRL 18,832,886.00, respectively.




	
The company states that it has a customer loyalty plan. The organization is in key rankings for product support and customer support, respectively. This reinforces the organization’s position in customer loyalty, which, according to the company, must be ensured at every relationship opportunity, from prospecting to after sales.



The company has a support and service delivery area that, as stated by the company, was strategically created to leverage after-sales business, creating synergy between all business units, promoting efficiency and global performance and respecting the specificities of each segment and region, with a focus on thinking about tomorrow and retaining customer loyalty.








Source: Prepared by the author.













 





Table 8. Summaries of results related to propositions.
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Construct

	
Evaluated Factor

	
Observed Results






	
Quality

	
Compliance with internal (design) and external (legislative) requirements [28]

	
“Organization A” has formal processes in place to meet the requirements. For project requirements, there is a range of tests that the products need to go through due to the complexity of the products. Regarding market requirements, the company has a market intelligence team who are specialized in analyzing the requirements of different countries in order to meet not only national but also international requirements for the commercialization of products and services in these markets.

In addition, the products are tested on a recurring basis and are only launched on the market after approval and certification by competent bodies.




	
Performance of the product or service [28]

	
The company improves the characteristics of products/processes, for example, with equipment that lasts longer or is less detrimental to the environment. In addition, there are indications of changing features for a better customer experience, for example, noise reduction for a more pleasant journey.




	
Customer satisfaction [12,40,41]

	
The company has satisfaction indicators, providing results within the expected parameters.




	
Customer loyalty

	
The company builds customer loyalty, in addition to its performance, through the development of specific technologies; the customer becomes dependent on the company for maintenance, parts supply or various services.








Source: Prepared by the author.













 





Table 9. Technological innovation outputs—Organization A.






Table 9. Technological innovation outputs—Organization A.





	Construct
	Interview





	New Products and Services
	The company has a systematic process for innovation. It develops products considered disruptive, such as electric landing aircraft, vertical takeoff and that can be operated autonomously.

In addition, the company has developed new products for existing markets, such as large aircraft for transporting large cargo and military missions, VIP executive aircraft and—in the field of commercial aircraft—recently completed the launch of a new generation of aircraft.



	New Features for Products and Services
	The organization promotes changes or adaptations in the characteristics of the products, according to the experience of the users. For example, business aviation has made design innovations based on user experience, such as the concept of sound and picture quality experience, interior seating and comfort. These changes have been made on the basis of customer requirements. There are adaptations to meet environmental issues; an example is electric or hybrid propulsion in the pursuit of generating lower emissions. In addition, there are adaptations that are made in the products to meet standards and regulations.







Source: Prepared by the author.













 





Table 10. Evidence of technological innovation outputs—Organization A.
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	Construct
	Evidence





	New Products and Services
	On the company’s website, it is possible to observe the launch of all the products mentioned by the interviewee.



	New Features for Products and Services
	On the company’s website, it is possible to observe the launch of new versions of existing products, that is, the same platform with new features.







Source: Prepared by the author.













 





Table 11. Evidence of technological innovation outputs—UN1.






Table 11. Evidence of technological innovation outputs—UN1.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	TECHNOLOGICAL INNOVATION OUTPUTS
	The company/business unit develops new products and innovates in services or incorporates new features into existing products.
	Not only within the business unit, but within the entire company there are technological innovations. The DT (Technological Development) team is always studying new products and new solutions. An example is the X family of aircraft. It is a product launched by the company and that has been updated in new versions since its entry into service, back at the beginning of this century. This aircraft is an example of an avionics system. There were improvements regarding the performance of the aircraft, when it was changed, for example, the wingtip, we changed other characteristics to improve consumption, we also made packages of intense improvements in the maintenance part. Other improvements that have been implemented are, for example, characteristics for landing at airports with specific characteristics, working on characteristics such as ascent speeds, different angles and different curves. So, challenges like this require innovations in various systems and, perhaps, other products to meet specific needs.







Source: Prepared by the author.













 





Table 12. Evidence of technological innovation and quality outputs—UN1.






Table 12. Evidence of technological innovation and quality outputs—UN1.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECQUP11
	Compliance with internal (design) and external (legislative) requirements
	It’s the requirements and they’re well defined. And when internal, the feasibility of achieving it is also considered. Because if you look exclusively at what the market wants, it’s typically an inequality, as we all want the best thing possible, only as cheap as possible as well. That is not feasible. So it is necessary to find a balance between what is feasible, cost and adequate price, so that the customer is satisfied with the result.



	INTECQUP12
	Performance of the product or service
	With technological innovations, product performance is usually improved. For example, the one on the wingtip of this plane. The company developed a wingtip that was very different from what existed until then in this class of aircraft. The performance of the aircraft in terms of fuel consumption has been considerably improved and this has brought about a repositioning of this product in the market.



	INTECQUP13
	Customer satisfaction
	Using as an example a product that went through a more significant technological innovation, where we put a different generation engine, with an absolutely different technology. The company had enormous difficulty in introducing this new technology for reasons of gaining market reliability. It was the first time that someone was actually making an airplane with this technology and then, over time, all the other airplanes came with this technology and came with a better maturity, bringing a very important competitive differential.



	INTECQUP14
	Customer loyalty
	The example given of the company’s growth in a segment, becoming the only one in the market of that aircraft is an example of loyalty, as customers returned to buy or indicated/generated a network of satisfaction about the technologically innovative product.







Source: Prepared by the author.













 





Table 13. Evidence of technological innovation outputs and financial results—UN1.






Table 13. Evidence of technological innovation outputs and financial results—UN1.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECRFP21
	Profitability
	There is no rule or trend about financial results, because there are solutions that are specific, precisely to reduce costs. It has solutions that are to increase the perceived value of the product.



	INTECRFP22
	Financial results (financial indicators—verifying investment and indebtedness)
	As in the previous question, innovations are part of the organization’s strategy, they can bring the maintenance of financial results, but there is no rule.



	INTECRFP23
	Growth in sales
	Innovations are made with a focus on a significant gain in sales or profit for the business unit, for example, launching a new product to increase margin, in addition to sales growth.



	INTECRFP24
	Market Cap
	Strategically, innovations are made for the company’s survival, competitiveness, and increased sales and/or margin. There is no rule, as mentioned, but being part of a set of factors can be linked to the growth of the organization and, consequently, its market value.







Source: Prepared by the author.













 





Table 14. Evidence of technological innovation outputs—UN2.






Table 14. Evidence of technological innovation outputs—UN2.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	TECHNOLOGICAL INNOVATION OUTPUTS
	The company/business unit develops new products and innovates in services or incorporates new features into existing products.
	The company has a series of products resulting from innovations, mainly in areas such as Commercial and Executive aviation, because Defense is a separate market, it is more complicated to develop new products, to innovate within defense. The company has different examples of new aircraft launched in recent years, as well as evolution of existing aircraft, in which the characteristics have been improved.







Source: Prepared by the author.













 





Table 15. Evidence of technological innovation and quality outputs—UN2.






Table 15. Evidence of technological innovation and quality outputs—UN2.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECQUP11
	Compliance with internal (design) and external (legislative) requirements
	The requirements for innovative projects are shaped by the customer’s needs, either to meet a specific situation or to generate better convenience and satisfaction. In addition, our industry is extremely demanding, with several requirements, tests and analyses and certifications that the product needs to pass and obtain in order to be marketed.



	INTECQUP12
	Performance of the product or service
	The technological innovations that have recently been applied in aircraft already developed bring better performance to the product from the point of view of performance, be less polluting and bring greater comfort to passengers through noise reduction, for example.



	INTECQUP13
	Customer satisfaction
	As mentioned in the previous example, the change in the aircraft for noise reduction is an example of improvement oriented towards customer satisfaction. There are other altered features or products created that are oriented to meet a specific customer need with the aim of generating user satisfaction.



	INTECQUP14
	Customer loyalty
	Regarding loyalty, innovation is used to open markets, but companies that do not innovate end up being left behind, so in addition to opening new markets or winning new customers, innovation also allows you to keep existing customers.







Source: Prepared by the author.













 





Table 16. Evidence of technological innovation outputs and financial results—UN2.






Table 16. Evidence of technological innovation outputs and financial results—UN2.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECRFP21
	Profitability
	The interviewee comments that not all technological innovations carried out have profitability as their main objective, some may have as their objective, for example, to expand the company’s market share, but others may have the objective of increasing the profit margin, but it depends on the company’s strategy. In the beginning, technological innovations can make the product expensive, but due to the added value, it brings a better result. And there are those innovations that are specific to reducing costs and bringing a better result.



	INTECRFP22
	Financial results (financial indicators—verifying investment and indebtedness)
	Technologically innovative products bring significant gains to the business unit. Being seen as essential for the survival of the business. The financial results that can be observed are cost reduction, increased sales or simply maintaining the company’s share and relevance in the market, keeping the business alive.



	INTECRFP23
	Growth in sales
	It depends on the company’s strategy for technological innovation, some may aim to increase sales value and market growth, others only to reduce costs, for example.



	INTECRFP24
	Market Cap
	The company has increased its market share in the executive aircraft business and gained space in this market, consequently being able to influence its market value positively.







Source: Prepared by the author.













 





Table 17. Evidence of technological innovation outputs—UN3.






Table 17. Evidence of technological innovation outputs—UN3.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	TECHNOLOGICAL INNOVATION OUTPUTS
	The company/business unit develops new products and innovates in services or incorporates new features into existing products.
	In the aeronautics industry, “Organization A” was the most prolific and most fertile company in the subject of technological innovation in the last 15 or 20 years in Brazil. The company has systematically launched different products in different markets. “Organization A” operates in a considerably broader manner than most other companies that, in my opinion, “Organization A” is the most capable of innovating, and is certainly able to maintain current products and incorporate innovations into those products. The company has been practicing this for a long time and you just have to look at the longevity of our products. An example of things that we have been bringing to the products to keep them current, since the launch of the X aircraft, several versions have been made. The X aircraft, which in the past also had several new systems to always be up to date. Another example is the X aircraft, which is both a conceptual innovation, but also the incorporation of innovative elements into an already established platform. The new version of the aircraft has undergone so many innovations that it is almost an entirely new design.







Source: Prepared by the author.













 





Table 18. Evidence of technological innovation and quality outputs—UN3.






Table 18. Evidence of technological innovation and quality outputs—UN3.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECQUP11
	Compliance with internal (design) and external (legislative) requirements
	There is a lot that is done because of requirements, certification standards and the need to make changes to something, sometimes because of legislation and sometimes because of world realities. The company today is developing a whole concept of aircraft, because of the need, for example, for environmental issues. The challenge is real, companies have to do their part, the market rewards this not only with recognition, but also with the purchase of products. Technologically innovative aircraft require investment to become environmentally friendly, economical, comfortable and effective. Then, the company meets mandatory requirements to start operating, be it regulation, customer, comfort issues, among others.



	INTECQUP12
	Performance of the product or service
	In the 80s, the X aircraft introduced scimitar-shaped propeller blades to the market that no one used at that time, it was an innovation. Today, almost all airplanes use this type of aerodynamics in their propellers. We can mention that this type of performance-enhancing innovation has been in the company’s DNA since it started operating. And it’s not always an innovation like this, of the disruptive type, DT’s technological innovation, they can be day-to-day innovation to bring benefits to the product, from modifications that improve safety and from the point of view of materials. From a manufacturing point of view, the introduction of automatic systems on the assembly line is formed by robots to improve uniformity and consistency in manufacturing. In addition, the software upgrades that we see in our cell phones and in our computers happen in airplanes as well, sometimes in electronics, sometimes in their own mechanics. The search for reducing fuel consumption for the customer to have more operating profit.



	INTECQUP13
	Customer satisfaction
	As the requirements are aligned with the customer’s needs, innovations usually bring satisfaction about the products marketed by the company and as we do this well and with quality we tend to succeed. However, success depends a lot on the market and the product must be well aligned with that. For example, in the Commercial or Executive Department, luxury or more comfortable items generate satisfaction, in the case of Defense, the reliability, robustness of the product and adherence to the missions of the Armed Forces generate satisfaction.



	INTECQUP14
	Customer loyalty
	Defense, more specifically, depends on the local government for a new product on the market or with new characteristics to gain market share, if there is no local support, most likely these products will not be successful. Therefore, the product needs to be initially aligned with the country’s needs and that the country’s Armed Forces are customers, bringing and demonstrating the reliability of the products and opening markets. So it is not enough to innovate in the case of Defense, it is also necessary to have local support and proven reliability in the operation of the products sold.







Source: Prepared by the author.













 





Table 19. Evidence of technological innovation outputs and financial results—UN3.






Table 19. Evidence of technological innovation outputs and financial results—UN3.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECRFP21
	Profitability
	The innovation activities are aligned with the company’s strategies, which consequently is to make a profit. An example of profitability growth in sales is what happened at UN2 a few years ago, where there was a strategic change to keep the products technologically updated, decreased the number of planes sold and increased the price of the planes, reducing the market share, but obtaining a higher profit, so it is a set of factors that need to be aligned with the business strategy.



	INTECRFP22
	Financial results (financial indicators—verifying investment and indebtedness)
	The company’s competitors are doing the same thing all the time, so they bring elements to their products, to better position their products and our response is to do the same thing in order to meet the company’s goals and strategies. Therefore, the financial results that will obtain positive results must be those aligned with these strategies.



	INTECRFP23
	Growth in sales
	The company seeks to innovate to have products at a lower cost of materials or production or to sell more, but the result will depend on the business strategy, it is not only the technology element that is considered.



	INTECRFP24
	Market Cap
	Innovation can influence the growth of the organization’s market value, but the market value or not can also be related to other factors.







Source: Prepared by the author.













 





Table 20. Evidence of technological innovation outputs—UN4.






Table 20. Evidence of technological innovation outputs—UN4.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	TECHNOLOGICAL INNOVATION OUTPUTS
	The company/business unit develops new products and innovates in services or incorporates new features into existing products.
	UN4 cites as examples of innovation made by the company the launch of two specific aircraft in recent years, as well as specific solutions and requirements that have been changed as a result of improvements to existing products. In addition, the area is responsible for serving these new products or with new characteristics with services that are developed by the area, some services are specific to the type and size of aircraft or solution, for example.







Source: Prepared by the author.













 





Table 21. Evidence of technological innovation and quality outputs—UN4.






Table 21. Evidence of technological innovation and quality outputs—UN4.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECQUP11
	Compliance with internal (design) and external (legislative) requirements
	The interviewee does not have access to details about the conformity of the products, but knows that there are strict quality criteria. The company works with Safety, Quality, Delivery and Cost (SQDC), which is one of the pillars of the company’s products and services.



	INTECQUP12
	Performance of the product or service
	The company needs to meet standards, for example, for gas emissions and noise. An example of this is Europe’s airports, where many airports are very restrictive about noise. The company needed to adapt and carry out some technological developments to be able to suppress aircraft noise. So the main pressures in the area are those of new regulations. In these cases, the product must perform according to the standards because it is subject to a fine, so we have to ensure the performance of the aircraft within these parameters for the customer and these situations stimulated many developments of the company’s products.



	INTECQUP13
	Customer satisfaction
	According to the interviewee, customer satisfaction is built through the quality of the company’s products and services. The company has been concerned from the beginning that the technologically innovative or a new feature is well accepted and is reliable for the market. In addition, it is not the value of the technology that will make the difference, but the gain it will bring to the user. The X aircraft is an example of this, it brought a performance gain, reduced fuel consumption and was very well received by the market. However, if the company launches a technology that causes problems in the field, it may not be well noticed, even bringing good performance results, for this reason it is necessary to take care to obtain customer satisfaction.



	INTECQUP14
	Customer loyalty
	The loyalty of the services is achieved from the good service, which is born, according to the interviewee, from an adequate service or above expectations and reliability.







Source: Prepared by the author.













 





Table 22. Evidence of technological innovation outputs and financial results—UN4.






Table 22. Evidence of technological innovation outputs and financial results—UN4.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECRFP21
	Profitability
	The interviewee states that the area has innovation initiatives focused on cost reduction. An example of this was a machining and forming project that resulted in a more efficient use of aluminum and resulted in less waste, reducing costs. However, there are technological innovations with other focuses than cost reduction that can become, for example, the most expensive or time-consuming process.



	INTECRFP22
	Financial results (financial indicators—verifying investment and indebtedness)
	The company has financial indicators that have fluctuated between positive and negative. The interviewee does not have access to the financial information arising from the innovation activities to clarify whether there may be any relationship or not.



	INTECRFP23
	Growth in sales
	Sales of services grow as the sale of products increases.



	INTECRFP24
	Market Cap
	The interviewee does not have access to information about the organization’s market value. The information published by the company shows an oscillation in market values over the past few years.







Source: Prepared by the author.













 





Table 23. Evidence of technological innovation outputs—Organization B.






Table 23. Evidence of technological innovation outputs—Organization B.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	TECHNOLOGICAL INNOVATION OUTPUTS
	The company/business unit develops new products and innovates in services or incorporates new features into existing products.
	The interviewee mentions that there is an area of innovation within the company and each business unit has activities focused on its segment. The corporate area supports the business areas in the technological innovation activities of the solutions. Carrying out proofs of concept, innovating some things in the command and control line and, sometimes, also internalizing what the technological development area produces. They were cited as an example of technologically innovative products developed in recent years by the company: the creation of corporate command and control solutions or air traffic defense and control.







Source: Prepared by the author.













 





Table 24. Evidence of technological innovation and quality outputs—Organization B.






Table 24. Evidence of technological innovation and quality outputs—Organization B.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECQUP11
	Compliance with internal (design) and external (legislative) requirements
	The company declares that the solutions developed meet the delimited requirements that usually arise to meet customer needs.



	INTECQUP12
	Performance of the product or service
	The interviewee did not indicate an improvement in performance due to technological innovation. In general, the company works on updates to meet customer needs and this would be the main focus of the solutions developed within the organization.



	INTECQUP13
	Customer satisfaction
	The company invests in innovation with a focus on satisfying customers and bringing competitive differentials. The company also invests in after-sales to provide adequate service for the solutions developed, building reliability for its products in the market in which it operates.



	INTECQUP14
	Customer loyalty
	The company states that throughout the operation of the solution, the company is usually responsible for providing after-sales services, as it is the company that has the knowledge of the technology, which there are few or no companies with knowledge in certain markets. In addition to factors focused on generating customer satisfaction, this can be considered another factor that generates loyalty.







Source: Prepared by the author.













 





Table 25. Evidence of technological innovation outputs and financial results—Organization B.






Table 25. Evidence of technological innovation outputs and financial results—Organization B.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECRFP21
	Profitability
	According to the interviewee, the company’s sales typically reach a standard profit margin, determined by the organization. However, this margin can vary according to the organization’s strategy, for example, products for entry into a market tend to have a lower margin.



	INTECRFP22
	Financial results (financial indicators—verifying investment and indebtedness)
	The company’s indicators show financial health with growth in a few years. Even the return on investment indicators are considered good when compared to the other companies in the group.



	INTECRFP23
	Growth in sales
	The interviewee reported that he has noticed a growth in sales in recent years, in which sales are aligned with the organization’s goals. The company’s reports show results in which there has been growth in sales over the past six years.



	INTECRFP24
	Market Cap
	According to the company’s reports, its market value has grown in the past three years.







Source: Prepared by the author.













 





Table 26. Evidence of technological innovation outputs—Organization C.






Table 26. Evidence of technological innovation outputs—Organization C.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	TECHNOLOGICAL INNOVATION OUTPUTS
	The company/business unit develops new products and innovates in services or incorporates new features into existing products.
	The interviewee mentions that the company, as a developer of space systems, works all the time with technological innovation. In the case of space product development, it is assumed that the company thinks well in advance about the product it will launch, because due to the complexity of the product it is necessary to develop it for specific needs and that its technology is still useful in the face of other technologies in the face of the deadline for its development, that is, it needs to have a vision of the whole and market trends. The interviewee mentioned during the interview that he has technological innovation in his vein and that he launched a totally innovative satellite developed by the organization and other technologies developed from preexisting innovations and knowledge.







Source: Prepared by the author.













 





Table 27. Evidence of technological innovation and quality outputs—Organization C.






Table 27. Evidence of technological innovation and quality outputs—Organization C.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECQUP11
	Compliance with internal (design) and external (legislative) requirements
	The interview said that innovation is directly linked to meeting the customer’s expectations and whether the product meets the customer’s needs. When the product and/or service meets these requirements, it is considered by the company that it has quality and it did not happen that a product provided by the company was unsatisfactory and not accepted by the customer.



	INTECQUP12
	Performance of the product or service
	The company has recent products that have not yet undergone improvement innovations, but the interviewee mentioned that the new products launched by the company have new characteristics to meet needs that were not met until then, that is, they have characteristics that the equivalent products in the market did not have until then.



	INTECQUP13
	Customer satisfaction
	Since the innovations developed by the company are carried out to serve the customer, the answer is yes. The interviewee mentions that the company, together with the Commercial team, throughout the development and performance of the products, have ways of capturing feedback on what is being done, for this reason the products launched have a good return and achieve customer satisfaction.



	INTECQUP14
	Customer loyalty
	Because it has recent technologically innovative products that are under development or in the beginning of operations for specific customers, there is currently no visibility on loyalty issues.







Source: Prepared by the author.













 





Table 28. Evidence of technological innovation outputs and financial results—Organization C.






Table 28. Evidence of technological innovation outputs and financial results—Organization C.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECRFP21
	Profitability
	The company does not have a positive track record of profitability. The interviewee commented that because it is a company that works with technology that requires investment, currently the company has found it difficult to source investments and obtain financing, it has used its results to carry out innovation activities.



	INTECRFP22
	Financial results (financial indicators—verifying investment and indebtedness)
	The company has good short- and long-term liquidity indicators and low indebtedness.



	INTECRFP23
	Growth in sales
	The company has fluctuated in the number of sales in the last five years, and there is no rising or falling line.



	INTECRFP24
	Market Cap
	The company’s market cap has increased when compared to the 2019 and 2020 reports, years in which the company declared its market value.







Source: Prepared by the author.













 





Table 29. Evidence of technological innovation outputs—Organization D.






Table 29. Evidence of technological innovation outputs—Organization D.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	TECHNOLOGICAL INNOVATION OUTPUTS
	The company/business unit develops new products and innovates in services or incorporates new features into existing products.
	The group is perhaps one of the companies that has the most robust culture of technological innovation in Brazil. The group has a number of new products and services launched on the market. Some examples are the new large aircraft launched in 2019, the products related to urban mobility. In addition, there are software and parts developed by the company that can be considered more innovative than the new products themselves, as they are new technologies, bringing to the product characteristics that do not exist in other products on the market.







Source: Prepared by the author.













 





Table 30. Evidence of technological innovation and quality outputs—Organization D.






Table 30. Evidence of technological innovation and quality outputs—Organization D.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECRFP21
	Profitability
	The company deploys innovations that, in some cases, can be translated into greater profitability, not necessarily increasing sales.



	INTECRFP22
	Financial results (financial indicators—verifying investment and indebtedness)
	Not necessarily. The company invests in innovations in its products with private capital or enters into partnerships for the development of new technologies or new products and solutions.



	INTECRFP23
	Growth in sales
	Technological innovations are not always translated into growth in the number or value of sales. It may happen, for example, that as a result of the innovation of the portfolio the number of sales falls by 10%, for example, but in this same scenario it may happen that your profit rises by 10%. However, the company cannot stop innovating because the market is constantly evolving and those who do not adapt will be left behind and, consequently, face a drop in sales and a reduction in market share.



	INTECRFP24
	Market Cap
	Historically, yes, the company is constantly growing its value in the market and its strategy as well as innovation activities are linked to this strategic growth plan of the organization.







Source: Prepared by the author.













 





Table 31. Evidence of technological innovation outputs and financial results—Organization D.






Table 31. Evidence of technological innovation outputs and financial results—Organization D.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECRFP21
	Profitability
	The company deploys innovations that, in some cases, can be translated into greater profitability, not necessarily increasing sales.



	INTECRFP22
	Financial results (financial indicators—verifying investment and indebtedness)
	Not necessarily. The company invests in innovations in its products with private capital or enters into partnerships for the development of new technologies or new products and solutions.



	INTECRFP23
	Growth in sales
	Technological innovations are not always translated into growth in the number or value of sales. It may happen, for example, that as a result of the innovation of the portfolio the number of sales falls by 10%, for example, but in this same scenario it may happen that your profit rises by 10%. However, the company cannot stop innovating because the market is constantly evolving and those who do not adapt will be left behind and, consequently, face a drop in sales and a reduction in market share.



	INTECRFP24
	Market Cap
	Historically, yes, the company is constantly growing its value in the market and its strategy as well as innovation activities are linked to this strategic growth plan of the organization.







Source: Prepared by the author.













 





Table 32. Evidence of technological innovation outputs—Organization E.






Table 32. Evidence of technological innovation outputs—Organization E.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	TECHNOLOGICAL INNOVATION OUTPUTS
	The company/business unit develops new products and innovates in services or incorporates new features into existing products.
	The interviewee points out that the company has a technologically innovative cybersecurity solution. This solution has been divided into three different service packages to best suit customer and market needs.







Source: Prepared by the author.













 





Table 33. Evidence of technological innovation and quality outputs—Organization E.






Table 33. Evidence of technological innovation and quality outputs—Organization E.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECQUP11
	Compliance with internal (design) and external (legislative) requirements
	The interviewee states that the company has two areas that are fundamental in verifying whether the project requirements have been met. The product management area is the people responsible for the product, they are the ones who talk to the marketing team, to the commercial, to listen to the market and understand what a value solution is, they are the ones who model these products and what are the requirements and characteristics that this product has to meet, In addition, they are the ones who interface with the technical team Operational Development to turn this fact into a product that stops standing. And there is a second team that is in the middle of the road that is called “customer success”, this team has 2 objectives. The first is to ensure the success of our product at the time it was consumed by the customer to ensure that he will get the best out of our product, but also this team that receives the customer’s feedback on the quality of what the company delivers. As the company works closely together, it currently ensures compliance with project requirements and external requirements, where applicable.



	INTECQUP12
	Performance of the product or service
	The company has visibility into performance between time and the customer, so for all solutions the company determines with the customer for response times to ensure that it is delivering not only the best solution, but within the requirements that are expected by the customer from the door to the inside. This area that verifies performance is a new area, about three years old. Generally and historically, the company declares that it has always developed new products, evolved products together with customers to ensure excellent performance, a characteristic being the issue of response time to a customer who had a specific pain.



	INTECQUP13
	Customer satisfaction
	The interviewee mentions that the company has made its customers satisfied with the solution it has delivered and is expanding its market share or entering markets that it was not before due to this construction of a good image about the solutions they deliver and their quality.



	INTECQUP14
	Customer loyalty
	It is perceived by the company that the solutions delivered generate loyalty by maintaining and growing the market share in which the company operates, but no other formal indicators were mentioned.







Source: Prepared by the author.













 





Table 34. Evidence of technological innovation outputs and financial results—Organization E.






Table 34. Evidence of technological innovation outputs and financial results—Organization E.





	Research Question Code
	Evaluated Factor
	Answers during the Interview





	INTECRFP21
	Profitability
	The interviewee mentions that these new solutions that the company presents to the market usually bring a return that may not be expected. There is some difficulty from the point of view of presenting the value to the market. The company’s reports for the past two years demonstrate that there is no net profit. However, the interviewee states that the company has been successful in developing new solutions and they are the ones that have leveraged growth. The company, for example, has tripled in size in the last 5 years.



	INTECRFP22
	Financial results (financial indicators—verifying investment and indebtedness)
	The company demonstrated improved liquidity and reduced indebtedness in the last published report, when compared to the previous year.



	INTECRFP23
	Growth in sales
	The company has achieved growth in sales in recent years, which is also due to the growth of the market in which it operates.



	INTECRFP24
	Market Cap
	It was not possible to locate information on the company’s market value in the published financial statement reports.







Source: Prepared by the author.













 





Table 35. Summary of the technological innovation activities and the cases analyzed.






Table 35. Summary of the technological innovation activities and the cases analyzed.





	Evaluated Scope
	Organization A

Business Unit 1
	Organization A

Business Unit 2
	Organization A

Business Unit 3
	Organization A

Business Unit 4
	Organization B
	Organization C
	Organization D
	Organization E





	If the company develops new product and innovates in services [28,41]
	Yes, three innovations were cited during the interviews.
	Yes, innovations in aircraft and new models have been cited.
	Yes, the launch of an entirely new aircraft and various solutions were cited.
	Yes, the unit creates new services to serve the products launched by the company. Three new aircraft, new features and new solutions were mentioned.
	Yes, the company develops software for integration between systems.
	The company develops satellites and has as an example of product the technological development the first satellite designed by the national industry.
	The company was opened with the purpose of developing and manufacturing and marketing a specific innovative product that aims to serve a new market.
	The company develops software and has intellectual property of cyber security solutions. The company exemplified three solutions developed by the organization for different security purposes.







Source: Prepared by the author.
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