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Abstract: The focus of this research is to evaluate the relationship between New 
Product Development Ability (NPDA) and International Innovativeness through a 
cross-sectional survey of 167 Brazilian manufacturing and exporting companies, from 
a medium and large size sample of companies of the metal-mechanic and automotive 
sectors in Brazil. The analysis was developed through cluster analysis and analysis of 
variance techniques. The results show that companies with greater level of NPDA 
have a significantly greater level of International Innovativeness, in low, medium, and 
high-performance clusters. NPDA also positively relates with export intensity 
performance. NPDA is proposed as a fundamental process, both business and 
industrial, for manufacturing companies’ competitiveness trought innovation. 

 
Keywords: Innovation strategy. New product development. Manufacturing. 
Technology management. 
 
Resumo: O foco desta pesquisa é avaliar a relação entre a New Product Development 
Ability (NPDA) ou Habilidade em Desenvolvimento de Novos Produtos (HDNP) e 
Inovatividade Internacional por meio de um estudo transversal com 167 empresas 
brasileiras de manufatura e exportadoras, de uma amostra de médio e grande porte 
de empresas do setor metal-mecânico e setores automotivos no Brasil. A análise foi 
desenvolvida por meio de técnicas de análise de cluster e análise de variância. Os 
resultados mostram que empresas com maior nível de NPDA possuem um nível 
significativamente maior de Inovatividade Internacional, em clusters de baixo, médio 
e alto desempenho. O NPDA também se relaciona positivamente com o desempenho 
da intensidade de exportação. NPDA é proposto como um processo fundamental, 
tanto comercial quanto industrial, para a competitividade das empresas de 
manufatura via inovação. 

 
Palavras-chave: Estratégia de inovação. Desenvolvimento de novos produtos. 
Manufatura. Gestão de tecnologia. 
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1 Introduction 
 

Why do some manufacturing industries have a greater ability to develop, launch, and 

systematically introduce more skillfully new products into the international market than their 

competitors? The motivation to address this issue is based on two premises. The first premise considers 

a globalization scenario where the capacities for the development of new products become increasingly 

necessary (Slater, Mohr, & Sengupta, 2014), and where competitiveness should not only come from a 

unique cost reduction strategy (Kaminski, Oliveira, & Lopes, 2008; Cooper, Edgett, & Kleinschmidt, 

2001). The second premise suggests that to effectively compete in the global market, a firm must 

develop capacities that lead to a greater performance in the development and introduction of new 

products (Holahan, Sullivan, & Markham, 2014; Lee, Ling, & Wong, 2011). Both premises have come to 

unfold a source of a potential competitive advantage and productivity, as observed by Hana (2013) and 

Crespi and Zuniga (2012). 

Moreover, given that such competition occurs in turbulent environments and with uncertainty, 

demanding capacities of change and adaptation, and where knowledge becomes the main factor of 

production (Cordes & Hülsmann, 2014; Afgan & Carvalho, 2010), a greater understanding of how the 

ability to develop new products can contribute to a leadership in international innovation is an object 

and interest of study both by the academy (Goedhuys & Veugelers, 2012), by the government and the 

business sectors (Sun & Du, 2010; Wang & Kafouros, 2009; Wan, Ong, & Lee, 2005). 

In that context, this research evaluated the relationship between the New Products 

Development Ability (NPDA), as the ability to develop, launch, and systematically introduce more 

skilfully new products into the international market than their competitors, and International 

Innovativeness, in manufacturing technology-based companies in Brazil. Since the manufacturing 

industry is an important component of the GDP and the country development strategy, understanding 

the product innovation capability becomes relevant for both academic and industrial policy 

development. 

 

2 Theory 
 
2.1 New Products Development Ability and New Products Development Process 
 

To understand the concept of New Products Development Ability (NPDA), it is necessary to 

expose the contextualization of the field of New Products Development Process (NPDP). While the New 

Products Development Ability (NPDA) measures the ability of a company to develop, launch and 

systematically introduce more skillful new products than its competitors in a specific market (Panizzon, 

Milan, Dorion, & Coallier, 2020; Perin, Sampaio, Barcellos, & Kügler, 2010; Vorhies, Morgan, & Autry, 

2009; Menguc & Auh, 2009; Subramaniam & Youndt, 2005), the NPDP can be understood as a set of 
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steps that, by excluding the manufacturing aspect in the model, it aims to take a new product to its 

market and it involves all the aspects, ranging from the product creation and its evaluation, to the 

product launch (Cooper, 2019; Bhuiyan, 2011; Cooper & Edgett, 2008; Cooper, 1990). Those stages are 

the subject of continuous research since the leading organizations of different scales try to model the 

NPDP steps more closely, by relating them to their organizational objectives and peculiarities (Holahan, 

Sullivan, & Markham, 2014). Essentially, some conclusions can be drawn from a comparison made 

between the main NPDP phases listed by different authors, as observed in Figure 1. A review from the 

literature of the different models demonstrates the existence of an initial phase of ideation in the period 

of 1980's, which includes some research focusing on basic analysis and specific filters of those ideas. A 

second moment offers a more detailed, technological and market analysis, which provides support for 

the design, development, and prototyping steps, and which is followed by consumer testing and launch 

in the market. In this second part, the models, such as the one of Carson, Wuand Moore (2012), point 

out that improvements in the performance of new product development result from an organization 

that establishes the mechanisms to deal not only with such volatility or turbulence but also with the 

ambiguity of information. Therefore, it is possible to verify in the area of NPDP that the advances in 

research do not necessarily translate only into aspects related to the process stages, but also to its 

context (Cooper, Edgett, & Kleinschmidt, 2002) that include the use of Gates as decision-making 

references, to advance to later stages, and formats of process flexibility (Cooper, 2008). 

 

Figure 1  

Comparison between NPDP stages 

 
Source: Prepared by the authors. 

 

Previous research has pointed out that well-known routines, rigid rules and structures tend to 

lead employees to a lower level of creativity (Amabile & Conti, 1999). In such context of formalization, 

especially in relation with the NPDP, a relevant discussion on creativity and entrepreneurship arises 
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between systematization and trial and error (Brattström, Löststen, & Richtnérer, 2012). Clark and 

Fujimoto (1991) argued that the NPD process requires a balance between control and freedom, 

precision and flexibility, individualism, and teamwork. For Gilson, Mathieu and Shalley (2005), the 

objective of systematic processes, as opposed to trial-and-error processes, is to reduce the variability 

associated with the task, promoting greater efficiency. For the authors, creativity broadens and optimize 

the fit between the team's efforts and the results instead of enhancing the implementation of explicit 

organizational rules by detailing how and by whom the work should be developed. This fundamental 

distinction suggests that creativity and standardized processes are mutually exclusive. However, the 

authors identify in their research that creativity can even be more efficient in standardized processes. 

However, the empirical work of Brattström, Löfsten and Richtnér (2012) responds to questions raised 

by Gilson, Mathieu and Shalley (2005), suggesting that systematized processes and formalized 

structures do not necessarily reduce creativity, however, generate a positive relation between creativity 

and systematized processes when mediated by goodwill trust. More specifically, the authors point out 

that the trust variable is an important and explanatory element of NPDP with an existing convergence 

between systematization and creativity. From such premises, it becomes important to analyze the form 

of operation of each construct, which have been measured from four indicators that are part of the 

Organizational Creativity context. It deals with aspects regarding the acceptance of criticism, the 

atmosphere of support, the understanding of the company and the atmosphere of everyone to develop 

their best at work (Amabile, 1996; Ekvall, 1997; Bstieler, 2006; Akgün, Keskin, & Byrne, 2010). The 

Brattström, Löfsten and Richtnér (2012) model introduces three important aspects in the NPDP analysis, 

such as the relation between creativity, trust and level of systematization of the process. The aspect of 

systematization is emphasized by the authors as a function of tradeoff between increasing or reducing 

the variability of activities. While reducing the variability and standardization of the process, it can make 

it more efficient, with less uncertain operations. It can also be prone to exploit existing knowledge to 

develop incremental innovations, greater variability that can be beneficial in terms of exploiting new 

knowledge for the creation of radical innovations, as new products face new problems requiring new 

information and imaginative approach to their solution. This model presents three main aspects: the 

first one is that the NPDP is analyzed through its systematization, nor by the steps that should matter, 

since companies have their own contingencies, and they can adopt different process configurations. 

The element of creativity as measured is not also expressed in terms of outcomes, but in terms of the 

organization's orientation toward creativity. Leenders, Van Engelen and Kratzer (2007) note that any 

NPD process requires some level of creative effort, and that bearing creative performance is of 

paramount importance. Integration and communication between the NPD teams are essential for 

efficiency and team intuition, generating capacity for new product success and launch speed in 

turbulent markets (Dayan & Elbanna, 2011). 
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In addition, a higher level of Organizational Creativity contributes to a company having richer 

interactions among its team, which positively influences the idealization phases such as NPDP input and 

performance in innovation (Dixit & Nanda, 2011). Bharadwaj and Menon (2000) pointed out that there 

is a positive relationship between the level of organizational (and individual) creativity and a higher level 

of performance in the organizations. Such statement is first related to Rosenbusch, Brinckmann and 

Bausch (2010) work and theirmeta-analysis that observed a more formalized NPD process related to 

orientation toward innovation and product innovation in large companies. Any organization can achieve 

a higher performance in Product Innovation through a structured NPDP strategy implementation. 

Second, this view is corroborated by Zhou and Uhlaner (2009), where the orientation toward innovation 

through NPDP represents a mediating variable between external knowledge acquisition and internal 

sharing practices and innovation performance in SMEs. As the scope of this study involves medium and 

large companies, this basis of understanding is used to support relationships. To better expose research 

in the field of New Product Development, it is important to distinguish between 1) the NPDP 

performance as an output and 2) the NPDP performance as a process, since both approaches are 

present in the literature. Many articles interpret NPDP Performance in terms of output measures such 

as the number of innovative products launched (Park & Kim, 2013; Bendoly, Bharadwaj, & Bharadwaj, 

2012), although this measure is confused with the concept of performance in product innovation. The 

measurement approach dealing with NPDP results, in terms of process, is based on the concept of the 

development of new products, through the studies conducted by Song and Parry (1997), Millson and 

Wilemon (2002); Kim, Wong and Eng (2005), Lee and Wong (2010), Li and Huang (2012), Millson (2012) 

and Koksal (2014). In such a perspective NPDP groups process and product dimensions together 

(development, launch and the introduction of innovative products in the market). Some contributions 

to the area deal with measurement approaches. Theyare presented and discussed in chronological 

order from Song and Parry (1997), Millson and Wilemon (2002), Millson (2012), Millson (2012) and 

Koksal (2014). The work of Song and Parry (1997) conducted a comparative study between the United 

Statesand Japan, where they evaluated through a proficiency scale the level of development of NPD 

activity, from an undeveloped to a developed scheme. The model presents the phases of Development, 

Business Proficiency and Market Opportunity Analysis, Technological Development Proficiency, 

Proficiency in Product Testing, as well as Marketing Proficiency, which constitutes the basic and 

structural dimensions of the New Product Development Process. Among several scales in the literature 

that analyze the process or its outputs, a one-dimensional scale of NPDP was proposedfrom theory 

(Vorhies, Morgan, Autry, & 2009; Menguc & Auh, 2009, Subramaniam & Youndt, 2005) adapted to the 

international market, where the study does not seek to operationalize the relationship between NPDP 

in Product Innovation, since there is already established evidence in the literature about the positive 

relationship between those two aspects (Bharadwaj & Menon, 2000; Im, Montoya, & Workman, 2013). 
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Therefore, since NPDA can beconsidered a capability of developing, launch, and sustain active product 

development, to operationalize New Products Development Ability measurement, the construct is 

defined by the following indicators according to the scale applied by Perin et al. (2010): (i) the 

effectiveness in the development of new products, (ii) the ability to successfully launch new products, 

and (iii) active product development to maintain leadership in the specific market (Vorhies, Morgan, & 

Autry, 2009; Menguc & Auh, 2009; Subramaniam & Youndt, 2005). 

 

2.1 International inovativeness 
 

In this study, the International Innovativeness is based on the International Entrepreneurial 

Orientation construct (Covin & Miller, 2014; Dimitratos, Voudouris, Plakoyiannaki, & Nakos 2012), which 

is defined by the dimensions of proactiveness, risk aversion and innovativeness in international markets. 

The measurement of innovativeness of this scale considers three variables: a) in the last five years, the 

company introduced several new product lines in the international market; b) in the last five years, the 

changes in the product lines offered in the international market were radical; c) in dealing with 

competitors in the international market, the company is often the first to introduce new products 

and/orservices, administrative techniques or operational technologies. Therefore, the dimension of 

International Innovativeness, in essencence measures the International Product Innovation 

Performance. From this perspective, the study proposes to analyze the relationship between the New 

Product Development Ability and the International Innovativeness.  

 

3 Method 
 
3.1 Strategy 
 

The method was quantitative by using a strategy with a single cross-sectional survey (Hair Jr., 

Black, Babin, & Anderson, 2009). According to figure 2, the NPDA and IEO scales started from Dimitratos 

et al. (2012) and Vorhies, Morgan and Autry (2009). Secondary analysis included the variables related 

to Learning Capability (Sok, O’cass, & Sok, 2013) and Organizational Creativity (Boada-Grau, Sánchez-

García, & Prizmic-Kuzmica, 2014). The instrument was validated by six specialists from the fields of 

Learning, Entrepreneurship, New Product Development, and Innovation, as well as research methods. 
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Figure 2  

Scales utilized for the research 

 
Source: Elaborated by the authors. 

 

3.2 Sample, data collection, and procedures for multivariate analysis 
 

The final sample collected included 167 companies within the Brazilian metal-mechanic sector. 

They were selected from the criteria of size and segment, from a database of the Ministry of Industry. 

With this database, an research institute applied the survey using telephone, interviewing the 

respondents, and web forms, when necessary. The final data collection comes from medium and large-

sized companies located in the States of Rio Grande do Sul, Santa Catarina, Paraná and São Paulo, Brazil. 

These regions host the largest number of companies in themetal-mechanic sector, accounting for 30%, 

23%, 28% and 33%, respectively, of the total companies population in this segment. 

To respond to the objectives of this study, the first step consisted in performing the data-

screening procedures and assumption's tests required for the application of the multivariate analysis 

(Malhotra, Birks, & Wills, 2012). The software used for the analysis was SPSS® Statistics 20 (uni and 

multivariate analysis). The tests of 1) normality (asymmetry, Kurtosis, Kolgomorov-Smirnov); 2) 

homoscedasticity (Levene); 3) linearity (Pearson) and 4) multi-collinearity (VIF– Variance Inflaction 

Factor and tolerance factor) were carried out to verify hat the data attend the assumptions for the 

multivariate analysis (Hair Jr. et al., 2009). 
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4 Results and discussions 
 
4.1 Sample Profile 
 

The sample meets the requirements for the development of the analysis considering the 

geographical and size dimensions of the four selected States. The final sample of 167 medium and large 

export companies hasan average of 46 years of activities, 20 years of export experience and an average 

of 35% of exports share on their annual sales. This sample represents a portfolio of more than 160,000 

customers, a structure of more than 180,000 employees, aggregate annual revenue over 50 billion 

Brazilian Reais (17 billion USD) and a 9% average profit margin. This group of companies presented an 

average launch of 22 new items on the market in the last two years. Regarding export experience (date 

of firstexport), 3% of the companies have exported since the 1960s; 8% have exported since the 1970s; 

12% have exported since the 1980s; 24% have exported since the 1990s; 40% have been exporting since 

the 2000s; And 13% export from 2010 or beyond. As for the number of countries for which they export, 

60% of companies export to 10 countries, 30% between 11 and 50 countries and 5% export to more 

than 51 countries. In the personnel structure for prospecting for the international market, 74% of them 

have up to 10 employees; 21% have between 11and 50 employees and 5% have over 50 employees 

dedicated to this activity. In this sense, the sample meets the requirements of the exporter profile for 

the analysis. Table 1 shows the total number of companies participating in the survey after the data-

screening procedures, by State and by category, considering companies with lower and higher degrees 

of internationalization, given the categories of the questionnaire in relation to the concentration of the 

operations in the national or international market, as well as its export intensity. Of those, 70% reported 

being of themetal-mechanical segment (machinery, tooling), 20% of the automotive and 10% of the 

electric / electronic, which comprises the National Economics Activities Classification that comprises the 

sector proposed for the analysis of this research. 

 

Table 1  

Sample profile 

 
Source: Prepared by the authors. 

 

Company Profile Description Total 

The company has its operations concentrated in the Brazilian territory but 

attends sporadic orders for export. 
39 

The company has its operations concentrated in the Brazilian territory and it 

has regular exports, within the percentage described in the first question. 
73 

The company has some operations established in international territories (sales 

subsidiaries or production operations). 
24 

The company is globalized (extensive operations in international territories). 31 

Total 167 
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The respondents from the strategic level (CEO, Management) of the company account for 70% 

of the sample and the ones from the tactical level (Coordination, Supervision, Analyst) represent 30% 

of the participants. In terms of activities in the company, 56% are from the International Trade (Import 

and Export) activities, with an average company time of 9 years; 30% are from Management, Marketing 

and Sales activities; And 12% are involved with Processes (R&D, NPD, Engineering, Operations). In this 

sense, the respondents are classified in levels or areas of aptitude for understanding of the proposed 

instrument of data collection. 

 

4.2 Analysis 
 

In this study, the International Innovativeness variable (defined as IEO_LII) emerges from the 

results identified in the exploratory factor analysis (EFA) of the International Entrepreneurial Orientation 

construct from this study sample (Covin & Miller, 2014; Dimitratos et al., 2012), which is defined by the 

dimensions of proactiveness, risk aversion and innovativeness in international markets. Dimitratos et al. 

(2012) used such scales in their research and a similar behavior in samples of companies from the United 

States and England, whose international competitiveness in product innovation is greater in this sector 

than the Brazilian ones, was discovered. 

According to Table 2, EFA analysis of the construct with one of the International Entrepreneurial 

Orientation (IEO) shows that the variables IEO 11, IEO 13 and IEO 14 did not group together with the 

other variables of the EFA construct, impacting the Cronbach's alpha when analyzed with the seven 

initial variables. It was therefore sought to better understand the situation by identifying through an 

exploratory factorial analysis only with the seven variables from this list of IEO indicators, and without 

any forced decision and by identifying the formation of two factors. 

 

Table 2  

EFA from IEO 

 
Source: Elaborated by the authors, based on the results of the SPSS processing. 
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From this data, it is possible to draw two perspectives. The first perspective comes from the 

variables IEO 11, IEO 13 and IEO 14, about International Innovativeness, while the others concern the 

dimensions of proactivity and risk-taking, which leads to an interpretation. Although the sample is 

composed of Brazilian medium and large size manufacturing and exporting companies, the results 

demonstrate a pro-active posture and decision making in international markets, but not necessarily to 

get results in leadership for innovation in the international markets, since it depends on other internal 

and external factors, which will impact the behavior of the EFA with the other variables on the 

correlation results. Therefore, International Innovativeness, according to Cronbach Alpha, will be used 

as a composed measure for further analysis. 

 

4.2.1 New Product Development Ability and its relationship with the International Inovativeness 
 

Considering the question “what is the relationship between NPDA and International 

Innovativeness,” and by using the variables IEO 11, IEO 13, IEO 14 (IEO_LII), three clusters of low, 

medium, and high level of development were identified. From the ANOVA analysis, it can be noted that 

there is a positive relationship between the level of development of NPDA and IEO_LII (Figure 3). It 

suggests an association between the concepts of International Inovativeness, and the New Products 

Development Ability. This result is key to the research since it gives a clear understanding of the factors 

influencing NPDA and their predictive function, and they present a positive however not necessarily 

causal association. The organizations having the highest NPDA score also have a higher performance in 

the International Inovativeness. This result establishes an important agenda for future studies, and also 

a contribution with significant managerial contributions to companies delimited in this research 

environment. That said, another appropriate complementary aspect to investigate the relationship is 

about NPD Integration. 
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Figure 3 

Relation between NPDA and IEO_LII 

 
Source: Elaborated by the authors, based on the results of SPSS processing. 

 

4.2.2 Differences in the Export Profile Model 
 

Based on the criteria of Table 1 and considering the number of cases in the sample, two 

“exporting companies” categories were created, including the ones with most operations in the national 

territory and the exporting companies with most operations in the international territory. Four 

categories of measures of internationalization level were established to study the subjects of 

operations, national activities, export activities and international activities. 

The variable "Model" was created from such categorization, which comprises the average 

performance in all constructs of the model, with the final variables. The tests demonstrated that there 

is significant difference by the type of operation in the overall performance of the model, varying the 

average between 59% and 68%, as shown in Figure 4. 

 

 

 

 

 

 

 

 

 

 

International Inovativeness 
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Figure 4  

ANOVA results by exportation profile 

 
Source: Elaborated by the authors, based on the results of SPSS processing. 

 

Through the processing of ANOVA, the difference in results between the constructs of Export 

Profile shows that the overall organizational performance versus the Export Profile opens spaces for 

new investigations, dealing with theoretical but also managerial questions. The first ones stand out as 

external contact capabilities with the market, and the second ones of character and internal domain to 

the organization. They consider that the average performance of non-exporting companies in those 

constructs, and specifically with NPDA, should still be lower, which do not present the same degree of 

requirements that the international market establishes, and of those of small size. The analysis of NPDA 

with the variable International Inovativeness presents the contributions of this variable for the 

internationalization and competitiveness of the companies in a global scenario. 

 

4.2.3 Relations between New Product Development Ability, Integration and International Inovativeness 
 

Complementary analysis show higher levels of integration between Research and Development 

(R&D), Marketing and Sales, Operations, where the integration of the NPD have a positive relation with 

the Ability in NPD as well as a greater level of Innovation in Markets. In this analysis, clusters of 

companies were generated according to their integration level of NPD (variable 37) and related to the 

performance of both the NPDA and IEO_LII. According to the variance analysis, Figure 5 shows that there 

are positive associations that reinforce managerially the importance of the role of integration in NPDP 

and its relation in NPDA and in International Inovativeness. As this measure comprises the level of 

integration between R&D/Engineering, Operations, Marketing and Sales, a cross-functional integration 

is demonstrated as an important element or association characteristic for New Product Development 
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Skills as well as for higher performance of Introduction of product innovation in the international 

market. 

     

Figure 5 

Level of Integration versus NPDA and IEO_LII 

 

 

Source: Elaborated by the authors, based on the results of SPSS processing. 
 

4.2.4 NPDA and Export intensity 
 

Finally, another finding in the research concerns the relationship between NPDA and Export 

Intensity (variable 1). From a SPPS clusters analysis, two clusters were identified, of low and high 

intensity of export, with an export intensity limit of 20%. Thus, low-intensity cluster companies account 

for 65% of the sample and have less than 20% of exports on total revenue, where high-intensity cluster 

companies have a share of 20% or more in total sales and account for 35% of the sample. The ANOVA 

analysis has identified a significant difference in the level of NPDA and the variable Model, which 

measures the overall performance in all constructs of the Theoretical Model, being the result of the 

analysis, as observed in Figure 6. 

 

Figure 6  

Export Intensity and NPDA Performance 

  

Source: Elaborated by the authors, based on the results of SPSS processing. 
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Even though the NPDA measures the ability to develop new products in the context of 

international markets and considering that its predictive relationships can not be established, the 

observed associations become important to identify the organizations having a higher Export Intensity 

and are above the Brazilian average, according to setorial industry reports. The organizations having a 

higher performance in the NPDA have a positive relation with the presence of Learning Capability, 

Organizational Creativity, International Entrepreneurial Orientation, Reconfiguration Capability and 

Technological Capability. Finally, those findings are important in both theoretical and managerial 

perspectives, given the greater export intensity of the metalmechanic industry, and the necessity of 

those companies to develop competitiveness in international markets. However, during the data 

collection, the Brazilian currency was devalued in relation to the US dollar, or the Euro and it is important 

to note that the metalmechanic industry does not work necessarily deal with commodity products 

whose competition is based on price, but with products such as machines, equipment and components 

that demand higher standards of quality, safety and innovation, as well as involving a greater complexity 

of development. 

 

5 Conclusion 
 

Since the development of new products is essentially an information-processing activity 

(Kleinschmidt, De Brentani, & Salomo, 2010), and analysing what is the association between the New 

Products Development Ability for International Markets and the International Inovativeness, this study 

observed the positive relationship between these two constructs in the context of Brazilian and 

medium-sized metal-mechanic manufacturing organizations. 

The results present a positive relation between the New Products Development Ability of the 

International Market and the International Inovativeness, where organizations enhancing their capacity 

to develop, launch and systematically introduce new products into the market are more agile than their 

competitors. This companies show indications of: a) a higher level of the introduction of new product 

lines in the international market; b) a higher level of introduction of products (radical) in the 

international market; and (c) being the first to introduce new products and/or services, administrative 

techniques and operational technologies. Furthermore, the positive association between Performance 

in NPDA and Export Intensity suggests that this is an important characteristic to be developed for 

companies in this segment that seek to position themselves in the international market via product 

innovation. Although such relationships can not be characterized as predictive, the associations 

identified by ANOVA are relevant to future studies by Modeling Structural Equations to confirm those 

theoretical propositions, mainly involving NPDA, NPD integration, radical innovation, and export 

intensity. 
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What leads the Brazilian manufacturing industry to lose competitiveness in the international 

market? Although external factors like industrial policy, logistics and taxes have share of explanation in 

the business performance, the research data suggest opportunities in the internal factors related to the 

determinants of the New Products Development Ability (NPDA) for the international market. The 

average NPDA performance of the companies in the sample stands at 54,47%. This suggests an 

expressive potential of improvement and a necessity to increase the New Products Development Ability 

to achive organizational gains. Those results point out a reflection about a greater need for the 

development of practices and tools in this field, given the validation of the hypotheses about the 

relations of the constructs, which are the essence of organizational characteristics and processes. Thus, 

considering the related managerial need, the theoretical model is configured as an alternative 

management mechanism and best practices, in addition to the other management systems of the 

company. 

 Consequently, the managerial implications of the adoption of this model is observed from the 

NPDA results and the complementary analysis. The ANOVA tests showed that companies with higher 

performance in NPDA had higher export intensity and a higher level of internationalization. Therefore, 

the action on the predictive factors becomes a toolkit of managerial recommendation for the 

development of capabilities aimed at increasing the ability to develop new products for the international 

market and to seek leadership in innovation. In addition, such analysis leads to a managerial implication 

in terms of the need to overcome barriers of thought, tradition, and mechanistic organizational 

structure, and even as the industry and the metal-mechanic sector perceive the issue of creativity and, 

above all, learning and intrapreneurship, in their organizations. Such positioning can be noted in more 

recent studies contextualized in the electronics manufacturing sector (Ibrahim, Isa, & Shahbudin, 2016). 

If an organization is entirely committed to production and standardization and does not present 

any ideation, creative problem-solving involvement besides the integration of the commercial area as 

an input to the NPD, there will be greater difficulty in developing these dimensions. That is, the 

managerial implication of the model initially lies in a process dimension, but also in thinking about the 

actuation model itself. In terms of managerial contributions, based on the premise that NPDA is an 

important dimension to be developed in a company, the authors propose a set of best practices 

distributed in two main categories, as observed in Figure 7. 

The second category refers to the Systems, Processes and Technology and they contemplate 

the existing methods in the managerial field that an organisation may adopt. In such case of 

reconfiguration dimension, the adoption of Flexible Manufacturing Systems or Flexible Manufacturing 

Cells are important resources for this purpose, especially for the metal-mechanic sector, which allows 

the expansion of its reconfiguration capability in New Products, given the changes identified in the 
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market. It would not occur with the same agility with the Commitment in a highly standardized and rigid 

manufacturing system. 

 

Figure 7  

Management best practices related to the research constructs 

Constructs Strategy, Culture, Models and Decisions Systems, Processes and Tecnology 

New Product 
Development 

Ability 

• To establish Strategy, Portfolio, and Innovation Budget 

• To adopt Product Lifecycle Management 

• To reduce NPD lead-time 

• To adopt multifunctional teams for NPD 

• To develop knowledge base on local and cultural reality 
for project positioning and simultaneous launch in 
different countries 

• To streamline legal, financial, tax, logistics for export 
processes in initial and expansion sales, including launch 
partnerships 

•NPD process and search for interdepartmental 
integration 

•Innovation Committee 

•Product and Process Engineering 

•Adoption of proprietary software for development 
and integration between R & D / Engineering, 
Operations and Sales / Marketing 

•Virtual teams of idea generation, market and 
business analysis, product development and testing, 
seeking to reduce launch timing and increase product 
adherence to market specifications 

Reconfiguration 
Capability 

• To adopt Lean Methodology (Manufacturing, Thinking, 
Enterprise, Business Model and NPD) 

• To extend the level of integration and reduce the level of 
organizational complexity 

• To expand the frequency of change of ready-made 
product models 

• To reduce excess inventory to reduce commitment to 
past line mix 

• To invest in modularity in manufacturing and mass 
customization 

• To adopt Product Design principles with standard parts 

• To search for Supply Chain Flexibility 

•Flexible Manufacturing Systems 

•Flexible Manufacturing Cells 

•Adoption of Cloud Computing Systems 

•Departmental horizontalization 

•Review of change rules and bottlenecks generated by 
ERP and legacy systems 

•Continuous market monitoring systems with fast 
interdepartmental design 

•Proprietary systems to streamline hierarchical 
decision making 

Technological 
Capability 

• To perform Technological Surveillance and sources of 
financing 

• To adopt Technological Roadmap 

• To systematically allocate investments for technological 
updating, via development or acquisition 

• To do Manufacturing Investments 4.0 

• To do Investments in IoT (Internet of Things) 

•Systems of evaluation and prioritization of the 
technology portfolio (machinery and equipment, 
hardware, software, materials, products, and 
processes) 

•Adoption of internal R & D or with external partners 

•University-Company interaction for technology 
research and development 

International 
Entrepreneurial 

Orientation 

• To develop organizational compensation systems that 
encourage: proactivity, calculated risk posture, 
intrapreneurship 

• To do investments for prospecting and development of 
new international business 

• To reward collaboration for identifying new 
opportunities and closing deals 

• To complete definition of risk layers for allocation of 
resources for innovation, testing and learning 

•International market intelligence 

•Insertion in networks and participation in 
international events 

•Involvement with agencies such as the Export 
Promotion Agency that allow market insertion 

•Adoption of commercial sales pipeline to seek timing 
and agility in business opportunities 

Organizational 
Creativity 

• To establish a culture that supports experimentation 

• To invest in time to generate ideas and identify market 
trends 

• To develop organizational and physical stimuli for 
creativity in the work environment 

• To develop environments with diversity (physical and 
human) for generating ideas and solving problems in a 
creative way 

•Capture, evaluation, and recognition of internal and 
external ideas 

•Ideation Environments (Labs) 

•University-Company interaction for ideation 

•Adoption of proprietary software for information 
management of ideations 

Learning 
Capability 

• To invest time for the development of employees' 
competences, with active learning strategies and in 
internal and external environments to the organization 

• To invest time for group learning development 

• To encourage team communication as well as shared 
vision and systemic socialization 

•Knowledge Management and Communities of 
Practice, physical and virtual 

•organizational communication 

•Environments of socialization, sharing of experiences 
and construction of organizational knowledge 

•Invest in access to external and international 
knowledge 

Source: Elaborated by the authors. 
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Thus, those managerial contributions support companies with the strategic motivations seeking 

an “Innovation in the international market” positioning. It is also worth noting that the data of this 

investigation were collected in an economic period of significant turbulence and instability in the 

Brazilian economic scenario. In this sense, the proposed Theoretical Model and the complementary 

analysis need to be understood from such context. Furthermore, such analysis does support the 

investment and development, by the medium and large organizations of the Brazilian metal-mechanic 

sector, of the NPDA and their antecedent practices, by seeking greater sectorial competitiveness 

through the internationalization and innovation of products. 

The analysis also represents key theoretical contributions and insights for new studies, such as 

the Learning Capability with the level of Radical Innovation, relations between the concepts of NPDA, 

integration of NPD and the Innovation in International Markets, and positive association with the 

export’s intensity performance. Considering points of convergence and integration with other research 

and topics, NPDA extends a research agenda in both macro and micro level. Therefore, NPDA can also 

be related in the context of Industry 4.0 Maturity Level (Pacchini, Santos, Logiudice, & Lucato 2020), IT 

and Lean Manufacturing Maturity (Testa Filho, Mattos, & Alliprandini, 2019) and Servitization Maturity 

(Almeida & Cauchick-Miguel, 2018). Considering the aspects as learning capacity, organizational 

creativity, entrepreneurial orientation and technological and reconfiguration capacity, is recommended 

advance the research about the the effects Agile Teams and Teams Adaptability to NPDA (Grass, 

Backmann, & Hoegl, 2020), Team Diversity to NPDA (Weiss, Backmann, Razinskas, & Hoegl 2019), 

Market and Technical Information Generation and NPDA (Cui & Xiao, 2018), Stream-Concentration, that 

is differences among NPD team members in terms of familiarity with the knowledge domain of the new 

product in development (Forti, Sobrero, & Vezzulli, 2020), NPDA level and NPD Cycle Time (Griffin, 

Langerak, & Eling, 2019) as well Contextual Ambidexterity and Knowledge Base (Ko and Liu, 2018). 

Such relationships do represent new opportunities for future research in this area. Therefore, 

these results have both theoretical and managerial implications for New Product Development field. As 

theoretical, NPDA can be argued as important construct or capability to be applied in future studies, not 

only as a determinant (cause), but as well researchers are also encouraged to understand its 

antecedents (NPDA as effect), due its explanation power. Also, considering its relationship with 

International Inovativeness, NPDA contributes as an important metric and unidimensional construct, 

especially in studies involving international markets, and it is a theoretical gap. For practitioners, this 

study contributes with the managerial best practices associated with NPDA, that compreehends a 

systemic approach for resource allocation toward company competitiveness trought innovation. NPDA 

it is a fundamental process, both business and industrial, for manufacturing company competitiveness 

in the context of Industry 4.0 and Innovation. Althougth, these knowledge-based capabilities, learning 

capability, organizational creativy, international entrepreneurial orientation, technological capability, 
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reconfiguration capability and new product development ability can be researched and developed not 

only in firm level: further understandment in University-Industry relationship and Innovation 

Ecosystems level are suggested for future research, and how Artificial Intelligence Capabilities are 

related to these constructs. Therefore, further analysis on how external networks and technologies can 

expand and augment these specific industry capabilities is suggested as a research agenda in NPD and 

Innovation field. 
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