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Abstract

:

Companies seek to stand out from their competitors and react to other competitive threats. Making a difference means doing things differently in order to create a product that other companies cannot provide. This can be achieved through an innovation process. This article analyses, by means of a structural equation model, the current situation of Mexican maquiladora companies, which face the constant challenge of product innovation. The model associates three success factors for new product development (product, organization, and production process characteristics as independent latent variables) with benefits gained by customers and companies (dependent latent variables). Results show that, in the Mexican maquiladora sector, organizational characteristics and production processes characteristics explain only 31% of the variability (R2 = 0.31), and it seems necessary to integrate other aspects. The relationship between customer benefits and company benefits explains 58% of the variability, the largest proportion in the model (R2 = 0.58).
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1. Introduction


Nowadays, competition between companies mostly focuses on activities associated with supply chain (SC) operations, such as the transportation of raw materials and finished products. However, these activities do not usually add any value to products, so they are an area of significant opportunities to reduce costs. Companies are currently looking for innovative business strategies that enable them to approach their target markets while reducing distances, which in turn will allow them to decrease production costs, deliver quality products in a timely manner, reduce cycle times, and thus improve the overall product quality [1]. Companies often respond to these globalization processes by establishing subsidiaries, especially manufacturing plants, in other countries as a means to obtain a better geographical position to reach their markets. Benefits from this trend include appropriate infrastructure, local skilled workforce, and low production costs, among others [2].



Subsidiaries established in Mexico are traditionally called maquiladoras [3]. The maquiladora industry is made up of companies that depend on a parent corporation that has its headquarters in a foreign country. The parent company identifies customer needs and market strategies, defines the product to be manufactured, and assembles it at the maquiladoras’ plants [4]. This means that maquiladoras have no direct contact with the final customer or end user. Their direct customer is the parent company itself [5].



Consequently, based on the needs of parent companies, maquiladoras are provided with a certain amount of production capacity and with machinery and equipment for their production processes. Likewise, they establish an organizational structure that meets the product requirements. These organizational structures and production processes are highly specialized and can quickly respond to changes in demand, thanks to the high training of employees and the technology installed.



In the case of Mexico, which is a facilitator or host country, maquiladoras offer competitiveness and proximity to markets for the United States of America (USA) and Canada, which are two of the most important worldwide [6,7]. Additionally, Mexico offers infrastructure, a trained workforce, efficiency, education and job training, and the ability to use existing technology and high experience in import and export processes [8].



Since Mexico signed the North American Free Trade Agreement (NAFTA) with the USA and Canada, many companies have been established in Mexico’s northern region in an attempt to introduce their products into these markets at preferential tax rates [3,9,10]. AMAC (Maquiladora Association, A.C.) reported that, in 2013, Mexico catered for 5024 maquiladoras, 477 of which were located in the state of Chihuahua, providing 373,794 direct jobs. More specifically, Ciudad Juárez now caters for 327 maquiladoras that generate 245,000 direct jobs, and 87.8% (287 factories) of them are foreign investment-based or really maquiladoras [11].



Unfortunately, the main markets of maquiladoras have been decreasing due to financial crises. As a result, these companies face temporary shutdowns or technical stoppages, since the number of working days is reduced to enable workers to keep their jobs and companies to hold on to skilled human resources. Thus, although maquiladoras maintain their human resources, their financial income is substantially reduced, and sometimes they stop working. This problem has forced top managers to come up with new alternatives to develop new products that could be manufactured with the available infrastructure, modern production systems, robust organizational structure, and skilled human resources. This trend enables companies to increase their income, become more competitive, and avoid the frequent loss of highly skilled workers, stopping the knowledge transfer.



Amid such a challenging context, maquiladoras often develop innovations and new products in a way that is opposite to the traditional innovation process: they identify the customers’ needs and requirements that can be met with the production process capacity and the organizational structure that they have already installed, because they cannot make drastic changes to their production processes and must be ready and attentive to the requirements of their parent companies.



1.1. The Importance of Innovation in the Maquiladora Industry


Most definitions of innovation are based on the adoption of an idea or behaviour [12], on the development of new products [13], or on making changes in something established [14] using the right technology [15]. Nowadays, the innovation process is key to differentiate countries and companies. Schumpeter may have been the first economist who understood the importance of innovation and development for any country [16]. Moreover, a recent overview of the economic importance of innovation has found that there is a close relationship between these two variables for a country [17] and innovation is considered as a strategy for small- and medium-sized companies that must adhere to long-term plans [18], especially in a capitalist environment, where production and consumerism are vital [19].



Innovation and usual innovative practices are processes that can help maquiladora and other industries whose traditional markets are saturated with traditional products. Maquiladoras usually know what customers need and when due to long term forecasting process, but little modification to products can be proposed using the structural organization and production processes. In spite of this, thanks to their technical capabilities, maquiladoras can propose products with the right characteristics in a fast way, and that is a great advantage, because unfortunately the time required for the whole new product development (NPD) process is too long in a traditional company, but currently these maquiladoras have a lot experience in product changes and always must be ready to quickly switch back to their parent companies’ requirements at any time.



Fortunately, many Mexican maquiladoras now have a product department or a product development department that seeks to improve product characteristics through innovation practices and some companies have even established technical development centres that provide technical support to others in NPD. These companies seek to take advantage of their geographical location, which is a strategy for success [9], but also a way to compete with Chinese products in the US and Canadian markets [3]. Nevertheless, one of the most important issues concerning innovation in these maquiladoras is the way in which different critical factors are associated with the success of NPD [20]. Therefore, this is an area that should be given special and consistent attention.




1.2. CSFs in Innovation and NPD


Because innovation and NPD for companies are a matter of strategic advantage [21], related processes are necessary to identify their critical success factors (CSFs) or activities [22]. Several authors have focused their attention on these CSFs. A literature review shows, for instance, that management commitment is crucial for NPD [23,24], since managers are highly committed to their companies’ success and survival. Other widely studied CSFs are team development skills [23] and the internal processes that companies use to hold on to highly trained people. Likewise, authors have addressed the processes for identifying market needs [25,26,27], the ability to translate those needs into a workable design to be manufactured [26,28], and the cultural adaptations that must be made as companies introduce the structural changes required to keep people up-to-date in a smooth development process [25,28].



In the context of maquiladoras in Ciudad Juárez, Hernández-Hernández, et al. [29] recently validated three dimensions addressed in Evanschitzky, et al. [26] as CSFs. These dimensions are product characteristics (ProdChar), market characteristics, and process characteristics (PPChar). Moreover, Martínez-Baeza, et al. [30] validated organizational characteristics (OrgChar) and marketing characteristics, indicating that these CSFs are considered in NPD.



Finally, benefits gained from NPD for both customers and companies around the world have also been identified, and several authors have presented and discussed their evidence. The most important of these benefits are shown in Table 1. However, the question here is whether they have been obtained by Mexican maquiladoras after innovation practices and processes.




1.3. Research Problem and Objective


According to the previous literature review, it is observed that the CSF associated with NPD have been widely studied and some authors have reported research related to any specific process during the NPD process; for example, CSF for NPD have been identified in the toy industry in Hong Kong [38], the NPD process in Latin American countries is reported with some interactions among factors [39], and others. There is also some research focused on establishing relationships of some CSF with some benefits in particular, such as the impact of ICT in the introduction rate of new products [40], the effect of human resources integration and managers in the performance of new products in market [41], the impact of learning processes about NPD and the use of new technologies in the performance of the company [42], and the speed of NPD in the novelty of innovation [43], among others.



However, no research has found that relates to the whole CSF in NPD process with the profits made by companies and customers. Specifically, maquiladora companies in Mexico have their own innovation and NPD practices and there is not any study associated to this matter, and research focused to this interesting area is required, due to their economic and social importance. Particularly, this research is aimed to maquiladora companies that have saturated their own markets and need to innovate with new product variants using the operational and administrative infrastructure already installed to avoid technical stoppages or dismissing skilled personnel.



This paper is aimed to report a structural equation model that integrates three latent variables identified as CSF in NPD reported by Evanschitzky, et al. [26] and denoted as organizational characteristics, process characteristics, and product characteristics (independent latent variables) that are associated with the benefits obtained by both Mexican maquiladoras and their customers (dependent variables). The main contribution of this paper is therefore a quantitative measure of direct, indirect, and total effects indicating the dependence between the CSFs for NPD identified by Evanschitzky, et al. [26] and the benefits gained by companies and customers. Such results will allow managers to focus on the NPD activities that are essential to ensure their success and exclude those that are trivial and, surely these findings can be applied to other countries that have important manufacturing clusters, like China, India, Malaysia, Turkey, and Brazil, among others.




1.4. Working Hypotheses


Almost 20 years ago, Vargas and Johnson [44] assured that maquiladoras and their production processes in Mexico offered a competitive opportunity and, possibly, an opportunity for the American market to access low price products. This is why the Mexican government nowadays provides subsidies to foreign companies, so they can acquire modern machinery [45], and thus develop a competitive production process with advantages over other countries, such as China. However, production processes in maquiladoras are provided by the parent company and can change little in technological terms, though they can have many uses. Depending on their capabilities, maquiladoras must rapidly adapt their organizational structure in order to make fast deliveries to customers while meeting production process requirements [46]. Thus, we propose the following hypothesis:



H1. 

In the Mexican maquiladora industry production process characteristics have a direct and positive effect on organizational characteristics in the NPD process.





Maertz, et al. [47] described the process of Mexican maquiladoras and reported that they frequently had organizational structures and production processes defined by other foreign and parent companies. These characteristics are attractive because maquiladoras are specialized in certain products [9], so the cost of the production process is low due to large-scale orders, which is an advantage for this kind of industry [9]. However, these companies are limited to new products that can be manufactured with the technical and organizational resources already in place. Thus, in the event of a financial crisis, if maquiladoras need to find new markets for innovative products and survive, their product characteristics will depend on the organizational characteristics and technological capabilities already installed in their production processes. This leads to the following hypotheses:



H2. 

For the Mexican maquiladora industry, organizational characteristics have a direct and positive effect on product characteristics in the NPD process.





H3. 

For the Mexican maquiladora industry, production process characteristics have a direct and positive effect on product characteristics in the NPD process.





Identifying CSFs for innovation is crucial for companies [48], as they can guarantee survival. Nevertheless, any company willing to take advantage of NPD must also consider location factors [49], build needs as features into a new product [50], minimize customer risks [51], and avoid all hindrances to the integration of customers into NPD [52]. Similarly, effective communication channels between customers and the NPD team are the only way to correctly integrate customers’ opinions [53]. Also, companies must continually assess how fast they generate these characteristics, since fast NPD may exclude features that are essential in a final product [28,43].



As can be seen, product characteristics are the only way to make customers buy a product and, consequently, generate benefits for the company. Moreover, customers always assess product characteristics when deciding on a purchase. From this perspective, the following hypothesis is constructed:



H4. 

For the maquiladora industry, product characteristics have a direct and positive effect on benefits for customers in the NPD process.





Companies make financial profits only when customers buy their products, but customers buy a product only if they are satisfied or feel that they gain any benefit from it [54]. This is why companies constantly make efforts to provide significant product advantages for their customers. Moreover, companies try to understand them, so they can be integrated into products [55,56]. Benefits for companies can then be expressed in terms of better knowledge performance [57], technological advantage [42], financial profits [58], and improved risk management [59]. Consequently, the following working hypotheses can be proposed:



H5. 

For the Mexican maquiladora industry, benefits for customers have a direct and positive effect on benefits for companies in a NPD process.





H6. 

For the Mexican maquiladora industry, the relationship between benefits for customers and benefits for companies in a NPD process can be moderated by production process characteristics.





The six hypotheses before described appear graphically in Figure 1 for a better understanding.





2. Methodology


The research methodology comprises different stages, depending on the activities or tasks carried out.



2.1. Stage 1: Survey Development


The questionnaire is designed based on the literature review on CSFs for product innovation. The questionnaire contains three main sections. The first section deals with the three NPD success factors identified in Evanschitzky, et al. [26] (independent latent variables). These factors are: production process characteristics, product characteristics, and organizational characteristics. The second section addresses the benefits obtained by customers and companies from NPD (dependent latent variables). Finally, the third section elicits demographic data from respondents.



As previously mentioned, the first section of the questionnaire contains items related to the factors reported in Evanschitzky, et al. [26]. The section is divided into three subsections.

	
Product characteristics (ProdChar). Items included are: product advantage, product meets customer needs, product price, product technological sophistication, and product innovativeness.



	
Production process characteristics (PPChar). Items included are: structured approach, predevelopment task proficiency, marketing task proficiency, technological proficiency, launch proficiency, reduced cycle time, market orientation, customer input, cross-functional integration, cross-functional communication, and senior management support.



	
Organizational characteristics (OrgChar): Items included are: organizational climate, project/organization size, organizational design, external relationships, degree of centralization, and degree of formalization.








Section two of the questionnaire is divided into two subsections: Benefits for companies (BenComp), with a total of 12 items, and benefits for customers (BenCust), with seven items. Table 1 shows these items.



To ensure the proper understanding of items, the questionnaire is validated by a panel of judges, including 21 NPD industrial managers and academics from the state of Chihuahua, Mexico. During this validation process, the questionnaire contains blank spaces, so that experts can suggest other activities or benefits to be included. Similarly, the survey must be answered with a Likert scale for subjective assessments. In this scale, the lowest value (1) implies that an activity is never executed in the NPD process or a benefit is never obtained, while the highest value (5) indicates that an activity is always executed during the NPD process or a benefit is always obtained.




2.2. Stage 2: Data Collection


The sample is stratified and includes only industries established in Ciudad Juárez with an NPD department. Note that the name of the NPD department varies from one company to another, although the function remains the same. The questionnaire is administered to every NPD manager as a personal interview. Three visits are made to each manager to carry out the interview. However, if these three attempts are unsuccessful, the case is discarded.




2.3. Stage 3: Information Capturing and Questionnaire Validation


Information is captured and analyzed using SPSS 21® software [60]. Internal consistency and reliability of each latent variable of the questionnaire are determined with the Cronbach’s alpha coefficient and a composite reliability index [61]. For both indices, the cut-off value is 0.7 [62]. Additional tests are conducted to improve reliability in each dimension, since when certain items are removed, reliability of a latent variable can increase [62]. This procedure has been used in previous NPD research [33].



At this stage, data are also screened to detect missing and extreme values in items. As regards missing values, they are replaced by the medians of items [63], since data are obtained with an ordinal scale. However, if a survey contains more than 10% of missing values, it is discarded [64]. As for extreme values, a standardization process is conducted for every item, considering a standardized value as an outlier if the absolute value is higher than 4 [64].



Similarly, discriminant validity in latent variables is measured with the average variance extracted (AVE) [65], whereas collinearity is found using the variance inflation factor (VIF). The maximum value for both indices is 3.3 [66]. Finally, as for predictive validity, the R-squared and adjusted R-squared are used as parametric measurements, while the Q-squared is used as a non-parametric measurement [65]. Note that Q-squared values should be similar to R-Squared values.




2.4. Stage 4: Descriptive Analysis


A univariate analysis is carried out to identify the central tendency and deviation measures in data for every item of the questionnaire. On one hand, the median or 50th percentile is obtained as a tendency measure. Thus, a high median value in an item implies that an activity is always carried out during an NPD process or a benefit is always obtained. Similarly, a low median value indicates that an activity is never carried out during an NPD process or a benefit is never obtained.



On the other hand, the interquartile range (IQR, difference between 75th and 25th percentiles) is estimated as a deviation measure. Therefore, a high IQR value reveals little consensus among respondents regarding the assessment of an activity or benefit, while a low IQR value implies low levels of data dispersion [67], and thus greater consensus among respondents.




2.5. Stage 5: Structural Equation Model


Hypotheses are evaluated using the Structural Equation Modelling (SEM) technique. The model is run with WarpPLS 5.0® software [68], since its main algorithms are based on Partial Least Squares (PLS), widely recommended for small sample sizes, non-normal data, and ordinal data [64]. Additionally, four model fit indexes are analyzed: average path coefficient (APC), average R-squared (ARS), average variance inflation factor (AVIF), and average full collinearity VIF (AFVIF). All of them have been used in previous NPD research [69,70]. For APC and ARS, the p-values are analyzed to determine the model’s efficiency. In both cases the maximum p-value must be 0.05, which means that inferences are made with a 95% confidence level. Finally, as regards AVIF and AFVIF, values lower than 3.3 are desirable.



Also, three different effects are measured in the model: direct effects, indirect effects, and total effects. Direct effects are shown in Figure 1 as arrows connecting one latent variable to another. Indirect effects between two latent variables can be seen as paths with two or more segments. Finally, total effects are the sum of direct and indirect effects. Also, to determine their significance, all the effects include a p-value and a β-value, considering the null hypothesis, βi = 0, versus the alternative hypothesis, where βi ≠ 0. Likewise, hypotheses are tested with a 95% confidence level.



Finally, the effect size is reported in each dependent latent variable. An effect size is defined as the percentage of variance in a dependent latent variable that is explained by an independent latent variable. This is very important when two or more latent variables have a direct effect on a third one [71].





3. Results


To ensure its proper understanding, this section is divided into four subsections.



3.1. Sample Description


After three months of survey application, 197 valid questionnaires are analyzed. Table 2 illustrates the surveyed industries and their size in terms of employees (direct and indirect jobs). Note that 118 companies have more than 1000 employees, and the automotive sector is the most prominent, with 120 participants. Finally, Table 3 introduces the work positions and years of work experience of participants.




3.2. Survey Validation


Table 4 shows the indices used to validate the survey. For every latent variable, the table indicates the initial (II) and the final (FI) number of items, since some of them were removed to improve reliability of latent variables, or because they reported low loadings. That said, initial items were not submitted to the validation process, while the final items were reported after the validation process.



As regards composite reliability of latent variables, all values are higher than 0.7, the minimum acceptable value. Similarly, in the case of discriminant and convergent reliability, the AVE value is higher than 0.5 for each latent variable, while the collinearity test shows that VIF values are below 3.3. Likewise, R-squared, adjusted R-squared (parametric predictive test), and Q-squared (nonparametric predictive test) values are similar and higher than 0.2. This shows predictive validity in the four dependent latent variables. Finally, note that the moderated effect associated with H6 appears as PPChar*ProdChar.



Table 5 shows the correlations between the latent variables. As can be seen, the measurement instruments used far exceed the level required for discriminant validity. In every latent variable, values in parentheses representing square roots of AVEs are higher than any of the correlations involving that same latent variable, checked by column and row.




3.3. Descriptive Analysis


The descriptive analysis of the final items is organized in descending order, according to the median values, in Table 6 for independent latent variables (characteristics), and in Table 7 for dependent latent variables (benefits). For Product characteristics the most important item is Product meets customer needs, which reports the highest median (4.865), while its IQR has the lowest value for that latent variable (0.598). This shows consensus among respondents regarding the importance of the item.



Similarly, the second place is occupied by Product advantage with a median value of 4.591 and an IQR value of 0.88. This indicates that managers believe their products have notable advantages. As regards Product price, it surprisingly holds the third place, which demonstrates that managers in the Mexican maquiladora sector focus on customers when implementing a NPD project. Finally, note that all items in this latent variable have median values higher than 4, which shows that managers generally consider Product characteristics as highly important elements in a NPD process.



As for Process characteristics, the most important items are Technological proficiency and Market orientation, according to their median values. Moreover, these items also have IQRs below the unit, although Market orientation has the lowest value. This shows consensus among managers regarding its importance in a NPD project. As in the previous dimension, all items in this latent variable have median values higher than 4. This shows their crucial role in NPD.



Finally, Organizational characteristics is the only latent variable that has two variables with median values lower than 4. Also, all IQR values are higher than one, indicating that this dimension constitutes a univariate point of view of lesser importance. Based on the median values, the most important items are External relationships and Degree of formalization. This can be explained because companies must develop new products with a high sense of responsibility, considering both social and environmental impacts.



Table 7 shows the benefits obtained from a successful NPD process. Items are classified in descending order according to their median values. As regards Benefits for companies, note that the first three places are held by market-oriented items (Market share, Product acceptance in the market, and Adaptation to customer demands), while, contrary to expectations, Generating profits is ranked fourth (even though the main reason for NPD should be to generate financial profits). Finally, it is important to observe that all items in this dimension have IQR values above one, showing moderated consensus among respondents.



All items in Benefits for customers have median values above four and IQR values above the unit. Item Product functionality is the most important with a median value of 4.37 and the lowest IQR. This demonstrates consensus among respondents regarding its median value. Similarly, Reliability holds the second place, while the third place is occupied by Product quality. Finally, Price holds the last place, which indicates that Mexican maquiladoras seek to provide functional and reliable high-quality products.




3.4. Structural Equation Model


This section is divided into different subsections. However, note that some indices and values are reported only for the final model.



3.4.1. Direct Effects, Hypotheses Testing


The initial model in Figure 1 was executed using WarpPLS 5® [68] with the methodology described in Section 2. Each latent variable contains only the items that satisfy the validity test, which are reported in the descriptive analyses of Table 6 and Table 7. Results obtained for this initial model appear in Figure 2. Every relationship between two latent variables is represented with an arrow. All relationships include a β-value and the p-value for the statistical validation (with a 95% confidence level). Therefore, as can be observed from Figure 2, all relationships and the moderator effect are statistically significant, since all p-values are lower than 0.05.



Additionally, each dependent latent variable has the R-squared value to show its variance, which is explained by independent latent variables. For instance, 22% of Product characteristics is explained by Production process characteristics, while Product characteristics explains 22% of Benefits for customers, and it explains 58% of Benefits for companies.



Similarly, note that 31% of Product characteristics is explained by two latent variables: Organizational characteristics and Production process characteristics. In this case the R-squared value is decomposed into two. Thus, Organizational characteristics explains 22% of the variability, while Production processes explains 8.8%. Similarly, 22% of Benefits for customers is explained by Product characteristics and by the moderator effect. The former accounts for 14.3%, whereas the moderator effect is responsible for 7.7%.



Finally, according to the p-values obtained, conclusions on the hypotheses stated in Figure 1 are as it follows:



H1. 

There is enough statistical evidence to confirm that Production process characteristics have a direct and positive effect on Organizational characteristics in a NPD process in the Mexican maquiladora industry, because when the first latent variable increases its standard deviation by one unit, the standard deviation of second latent variable goes up by 0.47 units.





H2. 

There is enough statistical evidence to confirm that Organizational characteristics have a direct and positive effect on Product characteristics in a NPD process in the Mexican maquiladora industry, because when the former increases its standard deviation by one unit, the standard deviation of the latter also increases by 0.21 units.





H3. 

There is enough statistical evidence to confirm that Production process characteristics have a direct and positive effect on Product characteristics in a NPD process in the Mexican maquiladora industry, since when the first latent variable increases its standard deviation by one unit, the standard deviation of the second latent variable goes up by 0.42 units.





H4. 

There is enough statistical evidence to confirm that Product characteristics have a direct and positive effect on Benefits for customers in a NPD process in the Mexican maquiladora industry, because when the first latent variable increases its standard deviation by one unit, the standard deviation of the second latent variable goes up by 0.31 units.





H5. 

There is enough statistical evidence to confirm that Benefits for customers have a direct and positive effect on Benefits for companies in a NPD process in the Mexican maquiladora industry, because when the first latent variable increases its standard deviation by one unit, the standard deviation of the second latent variable goes up by 0.76 units.





H6. 

There is enough statistical evidence to confirm that the relationship between Benefits for customers and Benefits for companies in a NPD process in the Mexican maquiladora industry is moderated by Production process characteristics, because when the first latent variable increases its standard deviation by one unit, the standard deviation of the second latent variable also increases by 0.17 units.






3.4.2. Indirect Effects and Their Effect Size


Two or more segments show the indirect effects between two latent variables. Therefore, the same independent latent variable may have several indirect effects on many dependent latent variables across different segments. For the final model, Table 8 shows the sum of indirect effects, the p-values, and the effect size.



As can be observed in the Table 8, five indirect effects are statistically significant, since all p-values are lower than 0.05, the maximum value allowed, but two indirect effects are not statistically significant, since the p-values are bigger than 0.05. Also, as regards Product characteristics, it has an indirect effect of 0.348 units on Benefits for companies. This implies that when the former latent variable increases its standard deviation by one unit, the latter increases by 0.348 units. Another important effect occurs between Production process characteristics and Benefits for companies. In this case, if the first latent variable increases its standard deviation by one unit, the standard deviation of the second latent variable increases by 0.236 units. All latent variables have an indirect effect on Benefits for companies, except for Benefits for customers, whose effect is direct. All indirect effects between latent variables can be similarly interpreted.




3.4.3. Total Effects


Direct and indirect effects between latent variables result in total effects. Table 9 illustrates these total effects, their p-values, and the effect size (ES). If there is no indirect effect, the total effect equals the direct effect. Also, if there is not direct effect, the total effect equals the indirect effect.



Based on the p-values, 11 from 12 total effects are statistically significant. The largest total effect occurs between Benefits for customers and Benefits for companies; it has a value of 0.762 units. Therefore, when the first latent variable increases its standard deviation by one unit, the standard deviation of the second latent variable also increases by 0.762 units, and it accounts for 58.1% of the total variance (ES = 0.581). This indicates that companies can obtain benefits only if they make an effort to deliver benefits to customers through well-developed products.



Another strong relationship, according to the beta values, occurs between Production process characteristics and Product characteristics, with a total effect of 0.524 units and can explain 27.3% of the total variance (ES = 0.273). This is not surprising, since Mexican maquiladora companies design their products according to their processes’ capabilities. Also, note that the relationship between Production process characteristics and Organizational characteristics has a total effect of 0.471 units and can explain 22.2% of its total variance (ES = 0.222). This proves that Mexican maquiladora companies largely depend on their production process abilities and capacities in production lines and their technological status. Finally, here is important to mention that Production process characteristics has a total effect on all the other latent variables, since it is assumed that Mexican maquiladoras begin innovation processes in accordance with their technical capabilities and the already-installed infrastructure and that is why that variable is located to the left in the proposed model and is considered the main independent variable.






4. Conclusions


Mexican maquiladora companies are characterized by sophisticated and complex production processes, which make them specialists in manufacturing certain products. However, when they are required to use these established production capabilities to generate new products, their main problem is that they do not have enough knowledge of the market for these new products, since the parent company traditionally establishes the production orders and is their main customer having a deep dependence. However, currently a lot maquiladora companies have their own NPD, engineering, or product departments that always is looking to get advantages from their modern and high technology capabilities in production process and human resources abilities or skills, and a continuous innovation process is critical to making the best use of their production lines in place when there is low demand from parent companies and effort can be focused on NPD variants.



However, there are other aspects that maquiladoras should consider when defining their new Product characteristics. According to the structural equation model results here presented, they must not rely solely on their Organizational characteristics and Production process characteristics, as these two variables explain only 31% of the variability (R2 = 0.31). Instead, they should integrate other aspects, such as the ability and skills of human resources, leadership and teamwork for NPD. Employees are in fact the main factor in the innovation process, since they are completely familiar with the capability of their machinery for converting a design into a finished product. These findings are according to reports from Hadjimarcou, et al. [9], indicating that product characteristic identification is vital and a strategy for maquiladoras in the 21st century for breaking their dependence from parent companies. Also, that own innovation process in Mexican maquiladoras can be used for face the employment falls in that sector, due to the introduction of Chinese products [3,72].



Also, it is important to mention that the strongest effect between the analyzed latent variables in the model here presented occurs between Benefits for customers and Benefits for companies (0.76), and the independent latent variable can explain 58% of the variability, which is the largest value in the model (R2 = 0.58). This indicates that if customers are not satisfied with the benefits gained from a new product from maquiladora industries, these companies will not be favored. This usually occurs when companies lack sophisticated marketing departments that successfully understand the need from customers or the NPD teamwork does not integrate an essential product characteristic due to any misunderstanding. Therefore, companies should strive to develop an appropriate working group and leadership for NPD process, as this deficiency can mean the difference between success and failure of these new products and specifically, thus can affect financially the maquiladora company, which uses these innovation strategies in cases of financial crisis or low demand from parent companies, and an error can worsen their financial situation [73]. This is why the team leader has an important role [74]. These findings indicate that product must be faster, better and cheaper for customers and this is accord to results from Swink, et al. [75].



However, companies should not base the design of new products only on Product characteristics that salesmen have identified, since the latent variable can only explain 22% of the variability contained in Customer benefits, so it is a duty for the groups associated with NPD adding other qualities that consumers do not expect, but are valued by them.



Note that the moderator effect described in H6 shows high statistical significance, which means that the benefits for companies resulting from benefits for customers greatly depend on production process characteristics. Therefore, companies and especially Mexican maquiladora companies need to clearly define their operating capabilities in production lines, since the income from market share depends on it; moreover, it will guarantee that products are accepted in the market by customers. Finally, this research demonstrates that production process characteristics visibly affect product characteristics, since the product design must be in line with the operating capabilities already installed, but this is due to the specific case of Mexican maquiladoras. Usually, the product characteristics are identified according to demands from customers and then the production process characteristics capacities are defined for a traditional company, but maquiladoras cannot make drastic changes in their production lines because they need to be attentive to orders from parent companies.




5. Future Research


This paper only addresses attributes reported by Evanschitzky et al. [26]. However, based on additional information obtained during the personal interviews, it seems that the environmental approaches and policies that some companies are adopting in their production processes are also important attributes to be assessed when a new product is offered to customers. Thus, future research will seek to integrate this new latent variable.
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	OrgChar
	Organizational Characteristics



	BenCust
	Benefits for Customers



	BenComp
	Benefits for Companies



	ES
	Effect Size









References


	



Feng, Y. System dynamics modeling for supply chain information sharing. Phys. Procedia 2012, 25, 1463–1469. [Google Scholar] [CrossRef]

	



Grosse, R.; Mudd, S.; Cerchiari, C.G. Exporting to the far and near abroad. J. Bus. Res. 2013, 66, 409–416. [Google Scholar] [CrossRef]

	



Utar, H.; Ruiz, L.B.T. International competition and industrial evolution: Evidence from the impact of Chinese competition on Mexican maquiladoras. J. Dev. Econ. 2013, 105, 267–287. [Google Scholar] [CrossRef]

	



Heid, B.; Larch, M.; Riano, A. The rise of the maquiladoras: A mixed blessing. Rev. Dev. Econ. 2013, 17, 252–267. [Google Scholar] [CrossRef]

	



Blyde, J.S. The participation of Mexico in global supply chains: The challenge of adding Mexican value. Appl. Econ. Lett. 2014, 21, 501–504. [Google Scholar] [CrossRef]

	



Forum, W.E. The Global Competitiveness Report 2006–2007; Macmillan: New York, NY, USA, 2006. [Google Scholar]

	



MacCormack, A.D.; Newmann, L.J.; Rosenfield, D. The new dynamics of global manufacturing site location. MIT Sloan Manag. Rev. 1994, 35, 69. [Google Scholar]

	



IMD. IMD World Competitiveness Yearbook 2006; World Competitiveness Center: Lausanne, Switzerland, 2006. [Google Scholar]

	



Hadjimarcou, J.; Brouthers, L.E.; McNicol, J.P.; Michie, D.E. Maquiladoras in the 21st century: Six strategies for success. Bus. Horiz. 2013, 56, 207–217. [Google Scholar] [CrossRef]

	



Sargent, J.; Matthews, L. China versus Mexico in the global EPZ industry: Maquiladoras, FDI quality, and plant mortality. World Dev. 2009, 37, 1069–1082. [Google Scholar] [CrossRef]

	



AMAC. Maquiladora Association AC—Maquiladora Overview 2016. Available online: http://indexjuarez.org/ (accessed on 18 June 2016).

	



Jiménez, D.; Sanz, R. Innovation, organizational learning and performance. J. Bus. Res. 2011, 64, 408–417. [Google Scholar] [CrossRef]

	



Gündogdu, M.C. Re-thinking entrepreneurship, intrapreneurship, and innovation: A multi-concept perspective. Procedia Soc. Behav. Sci. 2012, 2, 296–303. [Google Scholar] [CrossRef]

	



Türker, M.V. A model proposal oriented to measure technological innovation capabilities of business firms—A research on automotive industry. Procedia Soc. Behav. Sci. 2012, 41, 147–159. [Google Scholar] [CrossRef]

	



Mandado, E.; Fernandez, F.J.; Doiro, M. Technique, science, technology and innovation. In La Innovación Tecnológica en las Organizaciones, Primera ed.; Thomson: Madrid, Mexico, 2003. (In Spanish) [Google Scholar]

	



Tohidi, H.; Jabbari, M.M. The important of innovation and its crucial role in growth, survival and success of organizations. Procedia Technol. 2012, 1, 535–538. [Google Scholar] [CrossRef]

	



Barnett, W.A.; Diewert, W.E.; Maasoumi, E. Innovations in measurement in economics and econometrics: An overview. J. Econ. 2016, 191, 273–275. [Google Scholar] [CrossRef]

	



Wonglimpiyarat, J. New economics of innovation: Strategies to support high-tech SMEs. J. High Technol. Manag. Res. 2015, 26, 186–195. [Google Scholar] [CrossRef]

	



Murphy, P. Design capitalism: Design, economics and innovation in the auto-industrial age. She Ji J. Des. Econ. Innov. 2015, 1, 140–149. [Google Scholar] [CrossRef]

	



Molina-Castillo, F.-J.; Jimenez-Jimenez, D.; Munuera-Aleman, J.-L. Product competence exploitation and exploration strategies: The impact on new product performance through quality and innovativeness. Ind. Mark. Manag. 2011, 40, 1172–1182. [Google Scholar] [CrossRef]

	



Montagna, F. Decision-aiding tools in innovative product development contexts. Res. Eng. Des. 2011, 22, 63–86. [Google Scholar] [CrossRef]

	



Huang, L.-S.; Lai, C.-P. An investigation on critical success factors for knowledge management using structural equation modeling. Procedia Soc. Behav. Sci. 2012, 40, 24–30. [Google Scholar] [CrossRef]

	



Lynn, G.S.; Abel, K.D.; Valentine, W.S.; Wright, R.C. Key factors in increasing speed to market and improving new product success rates. Ind. Mark. Manag. 1999, 28, 319–326. [Google Scholar] [CrossRef]

	



Cooper, L.P. A research agenda to reduce risk in new product development through knowledge management: A practitioner perspective. J. Eng. Technol. Manag. 2003, 20, 117–140. [Google Scholar] [CrossRef]

	



Cheng, C.-F.; Chang, M.-L.; Li, C.-S. Configural paths to successful product innovation. J. Bus. Res. 2013, 66, 2561–2573. [Google Scholar] [CrossRef]

	



Evanschitzky, H.; Eisend, M.; Calantone, R.J.; Jiang, Y. Success factors of product innovation: An updated meta-analysis. J. Prod. Innov. Manag. 2012, 29, 21–37. [Google Scholar] [CrossRef]

	



Henard, D.H.; Szymanski, D.M. Why some new products are more successful than others. J. Mark. Res. 2001, 38, 362–375. [Google Scholar] [CrossRef]

	



Chen, J.; Damanpour, F.; Reilly, R.R. Understanding antecedents of new product development speed: A meta-analysis. J. Oper. Manag. 2010, 28, 17–33. [Google Scholar] [CrossRef]

	



Hernández-Hernández, S.I.H. Validación de cuestionario para introducción de nuevos productos: Características de estrategia y proceso. In Congreso Internacional de Investigación de Academia Journals; Academia Journals: Ciudad Juarez, Mexico, 2014; pp. 335–360. (In Spanish) [Google Scholar]

	



Martínez Baeza, I.; Baeza, L.I.G.M.; Alcaraz, J.L.G.; Iniesta, A.A. Development and validation of a survey instrument for new products introduction: Market, organization and product characteristics. In Congreso Internacional de Investigacion academia Journals 2014; Academia Journals: Ciudad Juarez, Mexico, 2014; pp. 490–495. [Google Scholar]

	



Huang, X.; Soutar, G.N.; Brown, A. Measuring new product success: An empirical investigation of Australian SMEs. Ind. Mark. Manag. 2004, 33, 117–123. [Google Scholar] [CrossRef]

	



Carbonell, P.; Rodriguez, A.I. The impact of market characteristics and innovation speed on perceptions of positional advantage and new product performance. Int. J. Res. Mark. 2006, 23, 1–12. [Google Scholar] [CrossRef]

	



Chen, C.-H.; Chang, Y.-Y.; Lin, M.-J.J. The performance impact of post-M&A interdepartmental integration: An empirical analysis. Ind. Mark. Manag. 2010, 39, 1150–1161. [Google Scholar]

	



Wang, Z.; Wang, N. Knowledge sharing, innovation and firm performance. Expert Syst. Appl. 2012, 39, 8899–8908. [Google Scholar] [CrossRef]

	



Cankurtaran, P.; Langerak, F.; Griffin, A. Consequences of new product development speed: A meta-analysis. J. Prod. Innov. Manag. 2013, 30, 465–486. [Google Scholar] [CrossRef]

	



Tsai, K.-H.; Yang, S.-Y. Firm innovativeness and business performance: The joint moderating effects of market turbulence and competition. Ind. Mark. Manag. 2013, 42, 1279–1294. [Google Scholar] [CrossRef]

	



García, N.; Sanzo, M.J.; Trespalacios, J.A. New product internal performance and market performance: Evidence from Spanish firms regarding the role of trust, interfunctional integration, and innovation type. Technovation 2008, 28, 713–725. [Google Scholar] [CrossRef]

	



Sun, H.; Wing, W.C. Critical success factors for new product development in the Hong Kong toy industry. Technovation 2005, 25, 293–303. [Google Scholar] [CrossRef]

	



Hernandez, M.C.; Montoya, M.V.; Martínez, J.F. Development of a model for evaluating the npd process in smes: A latin american experience. Procedia CIRP 2014, 21, 449–454. [Google Scholar] [CrossRef]

	



Reid, M.; jan Hultink, E.; Marion, T.; Barczak, G. The impact of the frequency of usage of IT artifacts on predevelopment performance in the NPD process. Inform. Manag. 2016, 53, 422–434. [Google Scholar] [CrossRef]

	



Rawat, S.; Divekar, B.R. Assessing integration between project management with npd process in heavy industrial components industry and developing a framework to align them. Procedia Econ. Financ. 2014, 11, 726–736. [Google Scholar] [CrossRef]

	



Ignatius, J.; Leen, J.Y.A.; Ramayah, T.; Hin, C.K.; Jantan, M. The impact of technological learning on NPD outcomes: The moderating effect of project complexity. Technovation 2012, 32, 452–463. [Google Scholar] [CrossRef]

	



Sheng, S.; Zhou, K.Z.; Lessassy, L. NPD speed vs. innovativeness: The contingent impact of institutional and market environments. J. Bus. Res. 2013, 66, 2355–2362. [Google Scholar] [CrossRef]

	



Vargas, G.A.; Johnson, T.W. An analysis of operational experience in the US/Mexico production sharing (maquiladora) program. J. Oper. Manag. 1993, 11, 17–34. [Google Scholar] [CrossRef]

	



Sargent, J.; Matthews, L. The drivers of evolution/upgrading in Mexico’s maquiladoras: How important is subsidiary initiative? J. World Bus. 2006, 41, 233–246. [Google Scholar] [CrossRef]

	



Howell, J.P.; Romero, E.J.; Dorfman, P.W.; Paul, J.; Bautista, J.A. Effective leadership in the Mexican maquiladora: Challenging common expectations. J. Int. Manag. 2003, 9, 51–73. [Google Scholar] [CrossRef]

	



Maertz, C.P.; Stevens, M.J.; Campion, M.A. A turnover model for the Mexican maquiladoras. J. Vocat. Behav. 2003, 63, 111–135. [Google Scholar] [CrossRef]

	



Barczak, G.; Kahn, K.B. Identifying new product development best practice. Bus. Horiz. 2012, 55, 293–305. [Google Scholar] [CrossRef]

	



Chen, C.-J.; Hsiao, Y.-C. The endogenous role of location choice in product innovations. J. World Bus. 2013, 48, 360–372. [Google Scholar] [CrossRef]

	



Kärkkäinen, H.; Piippo, P.; Tuominen, M. Ten tools for customer-driven product development in industrial companies. Int. J. Prod. Econ. 2001, 69, 161–176. [Google Scholar] [CrossRef]

	



Song, W.; Ming, X.; Xu, Z. Risk evaluation of customer integration in new product development under uncertainty. Comput. Ind. Eng. 2013, 65, 402–412. [Google Scholar] [CrossRef]

	



Schaarschmidt, M.; Kilian, T. Impediments to customer integration into the innovation process: A case study in the telecommunications industry. Eur. Manag. J. 2014, 32, 350–361. [Google Scholar] [CrossRef]

	



Stanko, M.A.; Bonner, J.M. Projective customer competence: Projecting future customer needs that drive innovation performance. Ind. Mark. Manag. 2013, 42, 1255–1265. [Google Scholar] [CrossRef]

	



Huang, Y.-A.; Chung, H.-J.; Lin, C. R&D sourcing strategies: Determinants and consequences. Technovation 2009, 29, 155–169. [Google Scholar]

	



Markham, S.K. The Impact of Front-End Innovation Activities on Product Performance. J. Prod. Innov. Manag. 2013, 30, 77–92. [Google Scholar] [CrossRef]

	



Marion, T.J.; Friar, J.H.; Simpson, T.W. New product development practices and early-stage firms: Two in-depth case studies. J. Prod. Innov. Manag. 2012, 29, 639–654. [Google Scholar] [CrossRef]

	



Ahn, J.-H.; Lee, D.-J.; Lee, S.-Y. Balancing business performance and knowledge performance of new product development: Lessons from ITS industry. Long Range Plan. 2006, 39, 525–542. [Google Scholar] [CrossRef]

	



Jørgensen, B.; Messner, M. Accounting and strategising: A case study from new product development. Account. Organ. Soc. 2010, 35, 184–204. [Google Scholar] [CrossRef]

	



Oehmen, J.; Olechowski, A.; Kenley, C.R.; Ben-Daya, M. Analysis of the effect of risk management practices on the performance of new product development programs. Technovation 2014, 34, 441–453. [Google Scholar] [CrossRef][Green Version]

	



IBM SPSS Statistics for Windows, version 21.0; IBM Corp.: Armonk, NY, USA, 2012.

	



Haverila, M.J. Product–firm compatibility in new product development in technology companies. J. High Technol. Manag. Res. 2012, 23, 130–141. [Google Scholar] [CrossRef]

	



Nunnaly, J.; Bernstein, I. Psychometric Theory; Mc Graw Hill: New York, NY, USA, 1994. [Google Scholar]

	



Bonner, J.M.; Ruekert, R.W.; Walker, O.C., Jr. Upper management control of new product development projects and project performance. J. Prod. Innov. Manag. 2002, 19, 233–245. [Google Scholar] [CrossRef]

	



Hair, J.F., Jr.; Black, W.C.; Babin, B.J.; AndeRson, R.E. Multivariate Data Analysis; Prentice Hall: Upper Saddle River, NJ, USA, 2009. [Google Scholar]

	



Kock, N. Using WarpPLS in e-collaboration studies: What if I have only one group and one condition. Int. J. e-Collab. 2013, 9, 1–12. [Google Scholar] [CrossRef]

	



Cenfetelli, R.; Bassellier, G. Interpretation of formative measurement in information systems research. MIS Q. 2009, 33, 689–707. [Google Scholar]

	



Tastle, W.J.; Wierman, M.J. Consensus and dissention: A measure of ordinal dispersion. Int. J. Approx. Reason. 2007, 45, 531–545. [Google Scholar] [CrossRef]

	



WarpPLS, version 5.0; ScriptWarp Systems: Laredo, TX, USA, 2015.

	



Koufteros, X.; Lu, G.; Peters, R.C.; Lai, K.; Wong, C.W.Y.; Cheng, T.C.E. Product development practices, manufacturing practices, and performance: A mediational perspective. Int. J. Prod. Econ. 2014, 156, 83–97. [Google Scholar] [CrossRef]

	



Verworn, B. A structural equation model of the impact of the “fuzzy front end” on the success of new product development. Res. Policy 2009, 38, 1571–1581. [Google Scholar] [CrossRef]

	



Hayes, A.F.; Preacher, K.J. Quantifying and testing indirect effects in simple mediation models when the constituent paths are nonlinear. Multivar. Behav. Res. 2010, 45, 627–660. [Google Scholar] [CrossRef] [PubMed]

	



Mollick, A.V.; Wvalle-Vázquez, K. Chinese competition and its effects on Mexican maquiladoras. J. Comp. Econ. 2006, 34, 130–145. [Google Scholar] [CrossRef]

	



Badir, Y.F.; Büchel, B.; Tucci, C.L. A conceptual framework of the impact of NPD project team and leader empowerment on communication and performance: An alliance case context. Int. J. Proj. Manag. 2012, 30, 914–926. [Google Scholar] [CrossRef]

	



Norrgren, F.; Schaller, J. Leadership style: Its impact on cross-functional product development. J. Prod. Innov. Manag. 1999, 16, 377–384. [Google Scholar] [CrossRef]

	



Swink, M.; Talluri, S.; Pandejpong, T. Faster, better, cheaper: A study of NPD project efficiency and performance tradeoffs. J. Oper. Manag. 2006, 24, 542–562. [Google Scholar] [CrossRef]








[image: Sustainability 08 00707 g001 1024] 





Figure 1. Hypotheses and initial model. 






Figure 1. Hypotheses and initial model.



[image: Sustainability 08 00707 g001]







[image: Sustainability 08 00707 g002 1024] 





Figure 2. Initial model evaluated. 
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Table 1. Benefits gained by companies and customers in NPD.
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Benefits for Companies (BenComp)

	
References




	
Competitive edge

	
[20,25,31,32,33,34,35,36]




	
Financial performance

	
[20,25,28,31,32,33,36]




	
Innovation speed

	
[20,28,32,33,34,35]




	
Financial profit

	
[13,28,31,35]




	
Market share

	
[28,31,35]




	
Product adaptation to the environment

	
[32,35]




	
Adaptation to customer demands

	
[25,31]




	
Technological upper hand over competitors

	
[31]




	
Long-term view

	
[36]




	
Reduced product lifecycle

	
[33]




	
Market growth

	
[33]




	
Product acceptance in the market

	
[35]




	
Benefits for Customers (BenCust)




	
Customer satisfaction

	
[20,28,31,35,36]




	
Innovation of a new product

	
[20,28,31,32,34,35]




	
Product quality

	
[20,25,31,37]




	
Technological innovations

	
[20,31,35]




	
Product functionality

	
[33]




	
Reliability of the new product

	
[33]




	
Technical support and performance

	
[33]
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Table 2. Industrial sector surveyed.







Table 2. Industrial sector surveyed.







	
Industrial Sector

	
Number of Employees

	
Total




	
<50

	
51–200

	
201–500

	
501–1000

	
>1000






	
Automotive

	
2

	
4

	
5

	
26

	
83

	
120




	
Medical

	
0

	
1

	
2

	
11

	
15

	
29




	
Electric/Electronic

	
0

	
2

	
3

	
8

	
12

	
25




	
Metal

	
4

	
3

	
2

	
4

	
7

	
20




	
Aeronautical

	
0

	
2

	
0

	
0

	
1

	
2




	
Total

	
6

	
12

	
12

	
49

	
118

	
197
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Table 3. Position and years of experience.







Table 3. Position and years of experience.







	
Position

	
Years of Experience

	
Total




	
<2

	
2–5

	
5–10

	
>10






	
Product engineer

	
16

	
41

	
40

	
15

	
112




	
Innovation engineer

	
6

	
17

	
14

	
3

	
40




	
Development engineer

	
13

	
8

	
4

	
4

	
29




	
Innovation team leader

	
3

	
2

	
5

	
6

	
16




	
Total

	
38

	
68

	
63

	
28

	
197
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Table 4. Coefficients of latent variables.







Table 4. Coefficients of latent variables.







	
Index

	
PPChar

	
ProdChar

	
OrgChar

	
BenCust

	
BenComp

	
PPChar*ProdChar




	
II

	
FI

	
II

	
FI

	
II

	
FI

	
II

	
FI

	
II

	
FI

	




	
11

	
8

	
5

	
5

	
6

	
5

	
7

	
7

	
12

	
11






	
R-squared

	

	
0.308

	
0.222

	
0.581

	
0.208

	




	
Adjusted R-squared

	

	
0.308

	
0.222

	
0.581

	
0.218

	




	
Composite reliability

	
0.813

	
0.782

	
0.841

	
0.912

	
0.915

	
0.930




	
Cronbach’s alpha

	
0.733

	
0.650

	
0.763

	
0.894

	
0.923

	
0.921




	
Average variances extracted

	
0.518

	
0.525

	
0.514

	
0.588

	
0.606

	
0.685




	
Full collinearity VIFs

	
1.400

	
1.522

	
1.393

	
2.364

	
2.463

	
1.161




	
Q-squared

	

	
0.306

	
0.224

	
0.579

	
0.226

	








II = Initial number of items; FI = Final number of items.
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Table 5. Correlations between latent variables.







Table 5. Correlations between latent variables.







	

	
PPChar

	
ProdChar

	
OrgChar

	
BenCust

	
BenComp

	
PPChar*ProdChar






	
PPChar

	
(0.623)

	
0.431

	
0.455

	
0.165

	
0.136

	
−0.125




	
ProdChar

	
0.431

	
(0.652)

	
0.404

	
0.307

	
0.341

	
−0.295




	
OrgChar

	
0.455

	
0.404

	
(0.717)

	
0.188

	
0.202

	
0.002




	
BenCust

	
0.165

	
0.307

	
0.188

	
(0.699)

	
0.321

	
−0.221




	
BenComp

	
0.136

	
0.341

	
0.202

	
0.321

	
(0.779)

	
−0.264




	
PPChar*ProdChar

	
−0.125

	
−0.295

	
0.002

	
−0.221

	
−0.264

	
0.534








Note: Square roots of AVEs are shown in diagonal.
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Table 6. Descriptive analysis of independent latent variables in NPD.
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Item

	
Percentile

	
IQR




	
25th

	
50th

	
75th




	
Median






	
Product Characteristics




	
Product meets customer needs

	
4.352

	
4.865

	
4.95

	
0.598




	
Product advantage

	
4.05

	
4.591

	
4.93

	
0.88




	
Product price

	
3.623

	
4.333

	
4.909

	
1.287




	
Product innovativeness

	
3.446

	
4.164

	
4.78

	
1.334




	
Product technological sophistication

	
3.399

	
4.133

	
4.756

	
1.357




	
Process Characteristics




	
Technological proficiency

	
4.124

	
4.646

	
4.98

	
0.856




	
Market orientation

	
4.094

	
4.62

	
4.93

	
0.836




	
Senior management support

	
4.008

	
4.535

	
4.94

	
0.932




	
Cross-functional integration

	
4.008

	
4.529

	
4.95

	
0.942




	
Predevelopment task proficiency

	
3.755

	
4.408

	
4.958

	
1.203




	
Cross-functional communication

	
3.45

	
4.169

	
4.784

	
1.334




	
Reduced cycle time

	
3.42

	
4.166

	
4.793

	
1.373




	
Organizational Characteristics




	
External relationships

	
3.668

	
4.349

	
4.911

	
1.243




	
Degree of formalization

	
3.641

	
4.339

	
4.905

	
1.264




	
Organizational design

	
3.424

	
4.168

	
4.8

	
1.376




	
Project/organization size

	
3.077

	
3.801

	
4.563

	
1.486




	
Degree of centralization

	
3.046

	
3.745

	
4.534

	
1.488
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Table 7. Benefits for companies and customers.







Table 7. Benefits for companies and customers.







	
Benefit for Companies

	
Percentile

	
IQR




	
25th

	
50th

	
75th






	
Market share

	
3.59

	
4.29

	
4.87

	
1.27




	
Product acceptance in the market

	
3.57

	
4.25

	
4.81

	
1.24




	
Adaptation to customer demands

	
3.57

	
4.25

	
4.82

	
1.25




	
Generating profits

	
3.46

	
4.19

	
4.79

	
1.33




	
Product adaptation to the environment

	
3.51

	
4.17

	
4.74

	
1.23




	
Long view

	
3.36

	
4.13

	
4.78

	
1.42




	
Competitive advantage

	
3.40

	
4.10

	
4.71

	
1.31




	
Financial performance of the product

	
3.37

	
4.07

	
4.69

	
1.32




	
Technological superiority

	
3.27

	
3.97

	
4.65

	
1.38




	
Reduced product lifecycle

	
3.18

	
3.82

	
4.52

	
1.34




	
Benefit for Customers




	
Product functionality

	
3.74

	
4.37

	
4.90

	
1.15




	
Reliability

	
3.68

	
4.35

	
4.91

	
1.24




	
Product quality

	
3.62

	
4.31

	
4.88

	
1.26




	
Performance and technical support

	
3.63

	
4.30

	
4.86

	
1.22




	
Satisfaction

	
3.64

	
4.30

	
4.85

	
1.20




	
Innovation of a new product

	
3.46

	
4.13

	
4.72

	
1.26




	
Price

	
3.42

	
4.10

	
4.70

	
1.29
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Table 8. Sum of indirect effects, p-values, and effect size.
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TO

	
FROM




	
PPChar

	
ProdChar

	
OrgChar

	
PPChar*ProdChar






	
ProdChar

	
0.1, p = 0.022 *

	

	

	




	
ES = 0.052

	

	

	




	
BenComp

	
0.126, p = 0.001 *

	
0.240, p < 0.001 *

	
0.053, p = 0.107

	
0.132, p = 0.004 *




	
ES = 0.021

	
ES = 0.074

	
ES = 0.010

	
ES = 0.029




	
BenCust

	
0.165, p < 0.001 *

	

	
0.067, p = 0.091

	




	
ES = 0.022

	

	
ES = 0.013

	








* Statistically significant at 95% confidence level.
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Table 9. Total effects between latent variables.







Table 9. Total effects between latent variables.







	

	
PPChar

	
ProdChar

	
OrgChar

	
BenCust

	
PPChar*ProdChar






	
ProdChar

	
0.524, p < 0.001 *

	

	
0.212, p < 0.001 *

	

	




	
ES = 0.273

	

	
ES = 0.086

	

	




	
OrgChar

	
0.471, p < 0.001 *

	

	

	

	




	
ES = 0.222

	

	

	

	




	
BenComp

	
0.126, p = 0.001 *

	
0.240, p < 0.001 *

	
0.051, p = 0.017 *

	
0.762, p < 0.001 *

	
0.132, p = 0.004 *




	
ES = 0.021

	
ES = 0.074

	
ES = 0.010

	
ES = 0.581

	
ES = 0.029




	
BenCust

	
0.165, p < 0.001 *

	
0.315, p < 0.001 *

	
0.067, p < 0.091

	

	
0.174, p = 0.006 *




	
ES = 0.022

	
ES = 0.143

	
ES = 0.013

	

	
S = 0.075








* Statistically significant at 95% confidence level.
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