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Abstract. The purpose of this study is to examine the impact of the standardization of the new
product development (NPD) process on its efficiency. A dilemma exists with regard to determining
to what extent NPD processes should be standardized, in order to not hinder the operators during
the performance of NPD process and consequently, weaken it.

The case analysis for this study was carried out at a company whose process development has been
standardized for a decade and has undergone several degrees of standardization.

Quantitative and qualitative research methods were applied in the study. A regression method was
used for quantitative research in order to study the effects of selected dependent and independent
variables; using qualitative analysis, we supported the findings of the quantitative analysis.

The results of the analysis indicate that the standardization of the NPD process does have an impact
on its efficiency. From the obtained results, it may also be concluded that a very high degree of
standardization begins to reduce the efficiency of the NPD process.

Keywords: NPD, process, NPD process, standardization of NPD process, efficiency of the NPD
process.

JEL Classification: 032.

Introduction

This case study was designed to study the impact of standardization on the efficiency of NPD
processes.

The research question was as follows: How does the standardization of the development
process (the NPD process) impact the efficiency of the development process in a company
in the standard classification of 22.290?

Jang and Lee (1998) define standardization “as the degree to which work rules, poli-
cies, and operating procedures are formalized and followed”. Furthermore, the standard-
ization of processes mostly implies that these processes are coordinated and followed by
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pre-determined rules and regulations (Miinstermann & Weitzel, 2008). Moreover, the lit-
erature shows multiple possible benefits of business process standardization. Manrodt and
Vitasek (2004), for example, conducted a case study to present the benefits of process stan-
dardization and proved that those positively affect not only the firm but also its customers.

However, standardization also has disadvantages in addition to the multiple advantages
described above. Griffin (1997) stated that companies with successful NPD processes do not
always use formal processes. It is further argued that formal processes might not be necessary
in order to perform successful NPD, but instead only provide advantages for some specific
kinds of projects.

Several empirical studies have indicated that the success of a company depends on the
success of its NPD projects (Kerzner, 2000; Cooper, 2001). An important issue for many
companies implementing large numbers of NPD projects is to determine how standardized
and diversified groups of activities that are being executed for the purpose of designing and
commercializing new products are being run (Rupani, 2011).

Successful NPD is of great importance to many firms, especially because products are
becoming more complex (Johnsen, 2009). Additionally, process standardization is often de-
scribed as significant in regards to process performance (Lee & Tang, 1997; Manrodt & Vi-
tasek, 2004). Ramakumar and Cooper (2004) state that business process standardization can
lead to higher profitability; Swaminathan (2001) describes standardization as beneficial for
business processes. Therefore, the increasing complexity of processes and products and the
involvement of independent parties within the specification, design, and implementation of
products calls for more formal specifications and improved integration methods (Borchardt,
2015).

Buganza, Chiaroni, Colombo, and Frattini (2011) reveal that the adoption of a formal
development process, formal project plan, and standard project organization for the NPD
process is positively related to the firm’s revenue growth.

In the literature, we have failed to find detailed research that would discuss the impact
of standardization on the effectiveness of the NPD process. The field of standardization of
NPD processes is poorly explored in the segment of small and medium-sized enterprises.

The objective of this research is to help understand the impact of standardization on
the effectiveness of the NPD process, especially in the SME sector, as well as in the 22.290
industry classification, and thus contribute additional knowledge for formulating standards
for the industry and small and medium-sized enterprises.

The purpose of this study is to examine the impact of the standardization of the new
product development (NPD) process on its efficiency.

Quantitative and qualitative research methods were used in this research study. Quantita-
tive analysis constituted the collection and classification of data and its statistical evaluation.
Qualitative analysis constituted gauging a deeper understanding and analysis of the problem
(Johnson & Cristansen, 2012).

The structure of this paper is organized as follows: Section 1 reviews the relevant theo-
retical background, Section 2 describes the research methodology, and Section 3 reports
research results.
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1. Theoretical background

Previous research has shown that process standardization has many positive effects (im-
proved efliciency, knowledge transfer, decision-making, and resource allocation) as well as
negative effects (reduced creativity and innovation, learning and adaptation, employee sat-
isfaction) (Rupani, 2011). Tatikonda and Rosenthal (2000) argue that process standardiza-
tion does improve the efficiency of the NPD process, even when projects differ in their
complexity. Performance evaluation is the process of evaluating the effectiveness, efficiency,
and capability of actions and system to obtain given objectives (Al-Ashaab et al., 2015).
Spear and Bowen (1999) explain that process standardization at Toyota accelerates learning
and adaptation, with a view to continuous improvement, and provides a basis against which
improvements can be measured and implemented.

Various researchers have conversely determined that standardization may also serve to
lower the efficiency of the NPD process (Cooper & Edgett, 2008). Reduced NPD process
efficiency is an essential issue for enterprises whose profitability is impacted by efficiency in
the NPD process (Cooper & Kleinschmidt, 2007). In order to improve the management of
NPD process efficiency, it seems necessary to understand the factors that could contribute to
it. Several authors have examined the factors that contribute to NPD process efficiency (Let-
tice, Roth, & Forstenlechner, 2006; Cooper & Kleinschmidt, 2007) and have indicated that
an understanding of critical factors that can be used in the standardization and restructuring
of the NPD process benefits the industry (Holmes, 2011).

Equally as essential but even less clear is how NPD processes should be standardized
within an organization to best support cost recovery and control. Eminent researcher Sid
Winter, states that “There is a complex causal link that responds in different ways in differ-
ent situations. This could mean that we should not summarize the generalized conclusions
regarding the general question, but rather try to understand the links and unforeseen events.”
(Rupani, 2011). In reviewing the relevant literature, no study examining the efficiency of the
NPD process in relation to the standardization of the development process was found. There
is, however, a study entitled “Improving the NPD Process by Applying Lean Principles: A
Case Study” by Nepal, Yadav, and Solanki (2015), that examines the efficiency of the develop-
ment process using the introduction of Lean Management Principles (Lean Leadership). In
particular, the authors of the study identify the shortening of the development cycle as well
as the importance of cost reduction as an enterprise’s strategic advantages. The introduction
of Lean Principles may also be deemed one form of NPD process standardization. Similarly,
Zhu and Lin (2017) also found that the implementation of Lean Management has a signifi-
cant and positive effect on achieving the firm value for a long term. Abdi et al. (2018) also
think that specifically, companies know that with a clear knowledge management strategy
they can be more innovative, achieve better financial results, improve their processes
and develop capabilities of human resources. The results of the study from Marasquini Stipp,
Lopes Pimenta, and Jugend (2018) highlight that formal-temporary teams present a higher
capacity to generate incremental innovation in products, whereas permanent-informal teams
have a higher capacity to generate innovation in the internal processes and public answering
contexts.
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The definition of the New Product Development (NPD) process is that of a process con-
ceived from the ideation to the marketing of new and updated products (Neely, Gregory, &
Platts, 1995). For decades, the development of new products has encouraged researchers from
diverse fields to study the NPD process (Song, Ming, & Wang, 2012). Market opportuni-
ties, available manufacturing technologies, and various types of functional integration enable
rapid development cycles (Marion, Friar, & Simpson, 2012). Highly competitive enterprises,
particularly high-tech enterprises, have a suitable NPD process strategy and collaborate and
compete with suitable enterprises for survival (Lee, Chen, & Tong, 2008). As viewed in terms
of competitiveness, the NPD process is one of the most critical business processes within an
enterprise (Liker & Morgan, 2011). The NPD process must, therefore, be continuously evalu-
ated and improved upon at given time intervals, based on the findings concluded from NPD
process improvement projects (Costa, Rozenfeld, Amaral, Marcacinit, & Rezende, 2013).
A significant number of good practices, tools, methods and systems have been developed
for the purpose of improving NPD processes. Nevertheless, many enterprises have failed to
develop their products promptly, in the framework of a set budget, according to customer
expectations and with adequate quality assurance (Cooper, 2001; Rozenfeld et al., 2008).

Several types of standardization are familiar to us. One such example is the process for
the development of specifications, such as ISO standards, which is based on a consensus
approach with input from relevant enterprises and stakeholders (Saltzman, Chatterjee, &
Raman, 2008). There is also an emergence of standards that are designed for companies,
which can influence the entire product and process development cycle and that extend all
the way from the conception of product or process development ideas (Wright, Sturdy, &
Wylie, 2012). Standards can also be used to facilitate coordination between an organization’s
internal departments and with its external partners (Perera, Nagarur, & Tabucanon, 1999;
Baud-Lavigne, Agard, & Penz, 2012). Standardization can thus benefit manufacturers by
simplifying production, reducing inventory volumes and easing the complexity of produc-
tion (Fredriksson & Gadde, 2005). Standardization stimulates similarity, unity, continuity of
behavior and use of documentation, which are factors that some researchers argue also serve
to hinder the development of new and innovative ideas (David & Rothwell, 1996; Thompson,
1965).

Standardization can also be based on the process of developing and establishing a given
set of solutions for actual or potential problems that are geared towards benefitting the user
in order to balance the user’s needs and expectations that similar such solutions will be re-
peated or will be used over a given period by a significant number of the clients for whom
they are intended (Blind & Hipp, 2003).

Naveh (2005) argues that most research projects are based on an assessment of efficiency
and innovation (creativity) of the NPD process. Ciarapica, Bevilacqua, and Mazzuto (2016)
point out that the NPD process is a dynamic process in which all activities are not predict-
able, cannot be planned and cannot be standardized.

According to Toney and Powers (1997), a standardized process (with its approaches and
procedures) is a factor of success. Standardized management of NPD projects comprises the
tools, methods and skills that are necessary for project management, which are factors that
Sobek and colleagues claim are also critical to the success of Toyota (1998).
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Standardization is also closely linked to research and development activities. In the broad-
est sense, participation in standardized processes is a particular type of open cooperation
between companies, users, consumers and other stakeholders (Blind, 2006). According to
Hansson and Smith (2018) there are several benefits of standardizing the project manage-
ment process for NPD: improved collaboration; enhanced the lessons learned process by
learning from each other; provide a holistic perspective for employees as to improve depart-
mental responsibilities.

Blind (2002) has determined that an organization’s intensity of research and development,
as well as patent and export activities, are the main drivers in its adoption of standards for
the development of standardization at the sectoral level. Other researchers have, however,
argued that standardization allows organizations to develop a common working method
and means of communication. This enables the management of knowledge and expertise,
the development of products and processes and the adoption of new technologies that lead
to the improvement of the enterprise’s creativity or innovation (Wang, Zhang, Sun, & Zhu,
2016; Funk & Luo, 2015; Wright et al., 2012).

Standardization as a concept associated with product development was first used in the
1980s as the “Stage Gate Model” (Pahl & Beitz, 1988). The expression “Gates” is used to
break down a development process into separate phases. Each phase requires appropriate
documentation that must be processed prior to the project passing onto the next phase. Ac-
tivities are thus standardized into a process. The purpose of the standardized NPD process is
to assure product quality, to prepare relevant documentation and to reduce the time required
to market entry (Cooper, 1995).

Product development is more difficult to conceptualize than calculating the volume of
inventories or rating the efficiency of production processes are, because it is quite difficult to
determine what actually constitutes loss within a development process and thus how to evalu-
ate whether the process is efficient or not (Gudem, Steinert, & Welo, 2014). Enterprises must
focus on improving efficiency in the NPD process. They must enhance learning, and they
must also learn from failure (Lawson, 2002). Most researchers have identified “time” as being
the most important factor related to the efficiency of the NPD process, taking into account
that the efficiency of the NPD process involves a number of aspects other than time (Tyagi,
Choudhary, Cai, & Yang, 2015; Millson, Wilemon, & Kim, 2011; Davila & Wouters, 2004).

According to Ciarapica et al. (2016), the method of combining and structuring customer
needs as well as the time required to market entry can also be improved upon using some
standard methods and tools, such as the mapping processes used in the Lean Production
method. This allows companies to analyse current conditions and to develop a basis for
defining a standardized working method, thereby increasing the overall NPD process effi-
ciency. A review of the literature has revealed that the efficiency of the NPD process, that is
the achievement of project goals such as manageable costs, timely performance and quality,
also depends on the characteristics that are inherent to a particular project. These include
complexity and novelty among other characteristics (Shenhar, 2001; Krubasik, 1988).

Roblek and Kern (2017) have determined that company growth also leads to substantial
changes in a company’s organization and information support. These result in a greater need
for formalization or a predetermined degree of detailing a particular process. There also arises
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a need for typification: classifying processes into different categories that require diversified
management and information support. The degree of standardization is increased; there is a
greater need to implement processes according to predetermined methods that should be opti-
mal regarding very different factors. For example, the efficient use of human resources, physical
resources, information technology and quality assurance of the process output (product).

In order to adequately take into account the impact that NPD process standardization has
upon its efficiency, it is imperative to break down the NPD process into individual “charac-
teristics”. This is important for standardization because different process characteristics will
have a very different impact on NPD process efficiency.

2. Research methodology

Having established a research idea, the first step in implementing this study was to review
relevant literature related to the NPD process. This was followed by a literature review in
the field of NPD process standardization and finally, a review of the literature document-
ing the impact that standardization has on the efficiency of the NPD process. The essential
findings of the literature review have been outlined in the previous section. On the basis of
the research idea and literature review, a search for the gap in existing research followed. It
was thus determined that little is known or has been documented on the question of how
standardization impacts on the efficiency of the NPD process itself.

This determination was followed by the formulation of a research question, which is pre-
sented in Figure 1 below. Based on existing academic literature, parameters were determined
for each description/category on the basis of which results were monitored. These are project
characteristics, standardized processes, and efficiency.

Quantitative and qualitative research methods were used in this research study.

The quantitative analysis evaluated the data of already completed projects that were car-
ried out as per the standardization steps of 2009 and 2016. In addition to the statistical
processing of these results, projects were also assessed from the perspective of familiariza-
tion with and observation of standardization, taking their similarities and differences into
account. In addition, the documentation of the company in which the research study was
conducted was also reviewed.

The subjects of this quantitative research were completed projects that had been car-
ried out on the basis of a set of rules, agreements, and regulations: in short, projects that
were completed according to two standardized procedures developed in 2009 and 2016. The
reason for the selection of these two procedures is as follows: in 2009, the company imple-
mented the advanced product quality planning (APQP) method, which was improved and
upgraded in 2016, in this period, there were no significant changes in connection with the
NPD process.

The data for carrying out the analysis were collected with the Navisione information
system, the Top Solutions module. In this business information system, the company con-
cerned manages project records and the whole project implementation process. In addition to
standard activities of the project, the information system also encompasses the management
of all resources and the monitoring of their utilization.
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All the data from successfully completed projects in the two observed years was used for
the analysis. The SPSS program was applied in this respect.

With the qualitative analysis applied, we carried out a subjective evaluation of the im-
pact of standardization on the NPD process efficiency, the importance of the NPD process
standardization, and looked for the reason for the impact of standardization degrees among
applicants of the method.

Qualitative research: This research can be described as a case study that is based on the
conduct of in-depth interviews with project managers. Case studies enable the researcher
to collect more in-depth information about one specific topic, as well as providing more
capability for in-depth explanations (Gable, 1994). Qualitative research is provided based on
interviews with project managers on their experiences with the NPD processes in 2009 and
2016. We posed questions in connection with typical project characteristics, the subjective
evaluation of the standardization degree, and the NPD process efficiency. Qualitative analysis
was used to support the evaluation and the understanding of quantitative research.

Because we have failed to determine how to define the standardization of the NPD pro-
cess in literature we set out the criteria for the state of standardization ourselves. We analyzed
standard implementation instructions for the two observed years. From the Top Solutions
system, we obtained data on the number of defined activities according to which the project
is to be managed. We determined that five activities were added in 2016, which means that
the process is at a higher degree of standardization. Different methods are used in project
implementation, e.g. Failure Mode and Effects Analysis (FMEA), Product Part Approval Pro-
cess (PPAP), Measurement Systems Analysis (MSA), Statistical Process Control (SPC), and
others. Furthermore, a number of documents, information, measurements, reports were used
to assess the degree of standardization.

Finally, we evaluated additional information support for project management; in 2009,
only Navision information system, the Top Solutions application, was used; in 2016, this was
upgraded with the integrated documentation system.

Standardized procedure means that the rules and tools/equipment were documented
and prescribed (laid out in advance). In addition to the prescribed method of implemen-
tation, the order of carrying out activities was also prescribed (determined in advance).
In comparison with the 2016 standardized process, the 2009 standardized process was less
detailed, constituted fewer agreements, milestones, and activities. The sample prepared
for each group of projects (completed in 2009 and 2016) had been produced for the
same sector: the automotive industry. Project complexity and input data are comparable
in terms of expressed customer demands. All projects were implemented for the same
production technology. The research study was conducted at a mid-sized company in the
automotive sector.

A regression analysis was performed based on a select sample’s individual project data.

3. Research results

This section presents the research question, a description of the variables, the course of
qualitative and quantitative analyses, and the results obtained.



156 M. Karniéar Senk, M. Roblek. The impact of the standardization of the NPD process on its...

The research question was as follows: How does the standardization of the development
process (the NPD process) impact on the efficiency of the development process in a company
in the standard classification of 22.290? The research question is presented in Figure 1 below.

Projects characterized by complexity, novelty, and applied resources are carried out ac-
cording to the determined NPD process standardized methodology. For example, we have
used the standard methodology of the NPD process for 2009 and 2016. Based on the selected
indicators, we have evaluated how standardization of the NPD process influences its effective-
ness. We wanted to determine whether more standardized processes contribute to greater
process effectiveness or vice versa.

Project characteristics

(complexity, novelty, S

Standardized NPD N
resources)

process Process efficiency

Figure 1. Research question

The entry point is an individual research project with its particular characteristics, such
as complexity, novelty and required resources. The research project then runs through a
standardized NPD process in the form of particular standardized activities, information, and
documentation. Efficiency (of cost and time) was measured for each project. Each project
was led by an individual project team according to the prescribed steps of a standardized
NPD process.

The impact of the Standardization-2009 NPD process was compared with the impact of
the Standardization-2016 NPD process. Standardization of the NPD process was defined
using the following characteristics: the number of activities implemented (such as review of
input data, preparation of quotations, assessment of feasibility, etc.), the number of meth-
ods used (such as Production Part Approval Process (PPAP), Measurement Systems Analy-
sis (MSA) and Statistical Process Control (SPC), etc.). The results, or outputs, from each
implemented activity comprise documents, information, or records.

In this case study, “standardization” means typification or the prescribed steps for car-
rying out individual projects. Table 1 below presents a comparison between the degrees of
standardization for the years being compared.

Table 1. Comparison of the degree of standardization in 2009 and 2016

Criterium 2009 Standardization 2016 Standardization
Number of activities carried out 25 30
Number of tools/methods used 5 7
Results / Output 25 30
Computerization / yes

Project characteristics are defined using the following criteria, which are used in this
research study as independent variables: complexity, novelty, and resources. These are ex-
pressed in monetary units. Complexity is defined using descriptive variables: less complex
project, medium complex project, and complex project. A less complex project means that
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only basic technology is being developed. A medium complex project means that at least
one operation is being added to the basic technology. A complex project means that several
operations, as well as process automation, are being incorporated in addition to the basic
technology. Novelty is defined as an existing or repeated project and as a new project. A
new project means that the project represents an entirely new project for the company and
that the company has no previous experience with this type of process. Resources have been
expressed in monetary units and mean the value of human-developmental, material, service,
and consulting costs.

Two criteria are selected for project efficiency, expressed in time and monetary units.
These are dependent variables. Time variable means the number of days required for project
implementation. The second criterion is the difference between planned and actual sources,
as expressed in euros. A negative value means that the project incurred a loss.

Given that impact is the focal point of interest in this research, a regression analysis was
used to evaluate the case study.

Independent variables are data on complexity expressed as an ordinal variable, data on
novelty expressed as a nominal, dichotomous variable and data on resources expressed as a
dimensional variable. The dependent variable is data on time (number of days), expressed
as a dimensional variable.

3.1. Quantitative research

Standardization - 2009

The Standardization — 2009 was studied first. The following criteria were selected for this
analysis: complexity, novelty, and resources allocated for project implementation. The study
was conducted on 25 projects that were carried out according to the 2009 methodology (N =
25). The quality of the developed regression model in Table 2 was tested first. This was fol-
lowed by testing for the statistical significance of effects.

Table 2. Summary of the Regression Model

Model R R Square Adjusted R Square | Std. Error of the Estimate
1 0.590b 0.348 0.255 6.95181

a —Year: 2009; b - Predictors: (constant), resources _EUR, novelty, complexity; ¢ - Dependent variable:
time

The adjusted R-squared indicates that the independent variables account for 25.5% of the
variability of the dependent variable.

Table 3. ANOVA Regression Model

Model R Square df Adjusted R Square F P
Regression 542.160 3 180.720 3.739 .027
1 Residual 1014.880 21 48.328
Total 1557.040 24
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Table 3 above indicates that the regression model is of sufficient quality for prediction
(the degree of freedom of the F statistic is less than 0.05).

Table 4. Regression coeflicient

Unstandardized Standardized Collinearity
Model Coefficients Coefficients ¢ p Statistics
B Std. Error Beta Tolerance | VIF
Constant 63.356 4.312 14.693 | 0.000
) Complexity 6.935 2.749 0.609 2.523 | 0.020 0.533 1.876
Novelty 3.483 3.165 0.219 1.101 | 0.284 0.783 1.277
Resources_ EUR 0.000 0.000 -0.417 -1.859 | 0.077 0.619 1.616

Of the three independent variables with a degree of freedom of 0.05, only complexity
significantly affects time (p = 0.020).

Complexity affects time positively and with a medium level of significance (Beta = 0.609);
therefore, the more complex the project, the more time is required for new product develop-
ment as shown in Table 4.

The effect of independent variables on spent financial resources was tested next.

Because the focal point of interest in this study is “effect’, a regression analysis was used.
Independent variables included data on complexity (ordinal variable), novelty (nominal, di-
chotomous variable), and resources (dimensional variable). The dependent variable (dimen-
sional variable) is data on the difference between planned and actual costs.

Standardization - 2009
The quality of the developed regression model was first tested. This was followed by test-
ing for the statistical significance of effects.

Table 5. Summary of the Regression Model

Model R R Square Adjusted R Square | Std. Error of the Estimate
1 0.857° 0.734 0.696 4824.70043

a —Year: 2009; b — Predictors: (constant), resources_EUR, novelty, complexity; c - Dependent variable:
time

The adjusted R-square indicates that the independent variables used in the study account
for 69.6% of the variability of the dependent variable as shown in Table 5.

Table 6. ANOVA Regression Model

Model R Square df Adjusted R Square F P
Regression 1350863969.493 3 450287989.831 19.344 0.000
1 Residual 488832419.165 21 23277734.246
Total 1839696388.658 24
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Table 6 above indicates that the regression model is of sufficient quality for prediction
(the degree of freedom of the F statistic is less than 0.05).

Table 7. Regression coeflicient

Unstandardized Standardized Collinearity
Model Coefficients Coefficients ¢ p Statistics
B Std. Error Beta Tolerance | B
Constant 1927.043 | 2992.588 0.644 | 0.527
) Complexity 10155.869 | 1907.746 0.820 5.323 | 0.000 0.533 1.876
Novelty 287.678 2196.498 0.017 0.131 | 0.897 0.783 1.277
Resources_ EUR -0.818 0.110 -1.068 -7.469 | 0.000 0.619 1.616

Of the three independent variables with a degree of freedom of 0.05, complexity (p =
0.000) and resources (p = 0.000) have a statistically significant effect on the difference in
cost. Complexity affects the difference in cost positively and with a strong level of signifi-
cance (Beta = 0.820); therefore, the greater the complexity, the greater the difference of spent
resources as shown in Table 7.

Resources affect the difference in cost negatively and with a strong level of significance
(Beta = 1.068); therefore, the higher the planned resources, the better the coverage of the
project and the greater the residual value.

The effect of the independent variables on spent financial resources for The Standardiza-
tion-2016 was tested next.

Because the focal point of interest in this study is the effect, a regression analysis was
used. Independent variables included data on complexity (ordinal variable), novelty (nomi-
nal, dichotomous variable), and sources (dimensional variable). The dependent variable (di-
mensional variable) is data on the difference between planned and actual costs. The study
was conducted on 114 completed projects, N = 114.

Standardization - 2016
The quality of the developed regression model was first tested. This was followed by test-
ing for the statistical significance of effects.

Table 8. Summary of regression model

Model R R Square Adjusted R Square | Std. Error of the Estimate
1 0.715" 0.511 0.462 13.26671

A —Year: 2009; b - Predictors: (constant), resources_EUR, novelty, complexity; ¢ - Dependent variable:
time

The adjusted R-square indicates that the independent variables used in the study account
for 46.2% of the variability of the dependent variable as shown in Table 8.
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Table 9. ANOVA Regression Model

Model R Square df Adjusted R Square F P
Regression 5512.099 3 1837.366 10.439 0.000
1 Residual 5280.166 30 176.006
Total 10792.265 33

Table 9 above indicates that the regression model is of sufficient quality for prediction
(the degree of freedom of the F statistic is less than 0.05).

Table 10. Regression coefficient

Unstandardized | Standardized . . .
. . Collinearity Statistics
Model Coeflicients Coeflicients t p
B Std. Error Beta Tolerance B

Constant 33.690 7.459 4.517 | 0.000
. Complexity 11.567 4.370 0.485 2.647 | 0.013 0.486 2.058
Novelty 8.845 5.011 0.226 1.765 0.088 0.993 1.007
Resources_EUR | 0.000 0.000 0.229 1.245 | 0.2230 0.483 2.068

Of the three independent variables, only complexity (p = 0.013) has a statistically signifi-
cant effect on time.

Complexity affects time positively and with a medium level of significance (Beta = 0.485);
therefore, the more complex the project, the more time required for the new product devel-
opment process, as can be seen in Table 10.

The effect of independent variables on spent resources was tested next.

Standardization 2016
The quality of the developed regression model was first tested. This was followed by test-
ing for the statistical significance of effects.

Table 11. Summary of Regression Model

Model R R Square Adjusted R Square | Std. Error of the Estimate
1 0.586P 0.343 0.277 5220,74401

A - Year: 2009; b - Predictors: (Constant), resources_EUR, novelty, complexity; ¢ - Dependent Var-
iable: time

The adjusted R-square indicates that the independent variables used in the study account
for 27.7% of the variability of the dependent variable as shown in Table 11.

Table 12 above indicates that the regression model is of sufficient quality for prediction
(the degree of freedom of the F statistic is less than 0.05).
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Table 12. ANOVA Regression Model

Model R Square df Adjusted R Square F P
Regression 427087235.876 3 142362411.959 5.223 0.005
1 Residual 817685041.708 30 27256168.057
Total 1244772277.583 33

Table 13. Regression coeflicient

Unstandardized Coef- | Standardized Collinearity sta-
Model ficients Coeflicients t p tistics
B Std. Error Beta Tolerance B
Constant 4256.850 | 2935.162 1.450 | 0.157
) Complexity 6002.645 | 1719.709 0.741 3.490 | 0.002 0.486 2.058
Novelty 3394.030 | 1972.053 0.256 1.721 0.096 0.993 1.007
Resources_ EUR -.428 131 -0.697 -3.273 | 0.003 0.483 2.068

Of the three independent variables with a degree of freedom of 0.05, complexity (p =
0.002) and resources (p = 0.003) have a statistically significant effect on the difference in cost.

Complexity affects the difference in cost positively and with a strong level of significance
(Beta = 0.741); therefore, the greater the complexity, the greater the difference in spent re-
sources, can be seen in Table 13.

Conversely, resources affect the difference in cost negatively and with a medium level of
significance (Beta = 0.697); therefore, the higher the resources, the lower the difference in cost.

A comparison of the results of both standardization degrees

Table 14. Comparison of results

Time required for project Difference -
completion resources spent (€)
Complexity (2009) 0.609 0.820
Complexity (2016) 0.485 0.741
Development costs (2009) No effect -1.068
Development costs (2016) No effect -0.697

The results of both degrees of standardization indicate similar trends in all variables;
can be seen in Table 14. A comparison of the results of the two degrees of standardization
indicates that effects of Standardization-2009 are more intense than the effects of Standard-
ization-2016 are.

Based on these research results, it may be concluded that the degree of standardization
does impact on project efficiency. Results are different at different degrees of standardization.
The effects at Standardization-2016 are somewhat worse than in 2009, for which there may
be several reasons. These are listed below:
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The characteristics of the projects carried out in Standardization-2009 differed in several
criteria. Most projects were applicative, which means that similar projects had already been
carried out in the past. Due to the financial crisis, fewer projects were being carried out at
the time. The projects were also less complex and much more time was available for their
execution so that the researchers had devoted more time to these projects.

Customer demands during Standardization-2009 were also lower. Customers did not in-
sist on the implementation of certain procedures. At the same time, the company procured
standard catalogue materials that did not require sampling or supplier development proce-
dures.

Standardization-2016 was relatively new when the study was implemented. It may, there-
fore, be concluded that the stage of method implementation in 2016 was even lower than we
may expect it to be in, for example, two years’ time.

Another difference between Standardization-2016 and Standardisation-2009 is in the fact
that Standardization-2016 is supported by an information and documentation system.

Product complexity in Standardization-2016 was greater than it had been at Standardiza-
tion-2009.

There are also differences in those who implemented the processes, the organization of
the company, the knowledge/expertise of the employees, and many other factors.

One other phenomenon arises for projects that were implemented according to the
standardization, and this is that all customers were already demanding multi-functional
products - meaning that customers were requesting product components or more complex
products.

At the same time, there is an emerging trend of rising demand for projects that are de-
signed to replace metal parts with plastic ones. This trend is seen in all industries.

From these research findings, it may be concluded that a very high degree of standard-
ization begins to lower process efficiency. The author of this study recommends that further
research work examine the effects that computerization of the standardized process has on
standardized procedures.

3.2. Qualitative research results

All project managers have evaluated Standardization 2016 as the more detailed standardiza-
tion, with a larger number of process steps, methods used, outputs or development results
(information, documentation, instructions, procedures, etc.) compared to Standardization
2009. According to the project manager group, subjective assessment in terms of the results
or the evaluation of the effectiveness of the individual standardized process, standardized
processes such as the one from 2016, obstruct the work due to excessively bureaucratic pro-
cedures, document completion, and rigorous IT support. The group estimates that the effi-
ciency of the process is worse in the short term but pays off in the long term, due to a higher
quality of products in the production phase.
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Conclusions

This research study was aimed at examining how the degree of standardization of the NPD
process impacts on its efficiency. Based on the quantitative and qualitative results of the
research, we have determined that the degree of standardization affects the efficiency of the
NPD process. A review of relevant literature has revealed that researchers have found that a
standardized NPD process can have a positive effect on efficiency. In contrast, too much stan-
dardization produces precisely the opposite effect. Given that past research has not defined
what a degree of standardization even is, future research could also address this question.
In this study, the degree of standardization of the NPD process is evaluated on the basis of
relevant industry expertise as well as a subjective assessment on the part of the researchers.

A review of relevant literature has revealed only one similar study that deals specifically
with the impact of standardization on the efficiency of the NPD process. This is the case study
done by Rupani in 2011, whose doctoral dissertation explored the impact of the standardiza-
tion of the NPD process by examining a company that works in the automotive industry. The
conclusion of his research was that standardization contributes to a company’s success and
provides positive results even in very diversified projects.

It is necessary to emphasize that these studies differ in their methodology of conducting
their respective research. The 2011 study by Rupani was carried out based on a subjective
assessment of the implementers, was obtained on the basis of a questionnaire — an interview
with those who implemented the NPD process. Based on the comparative study, Rupani
(2011) determines that novelty and complexity have a significant impact on time but that
only complexity has a significant impact on required financial resources. With our study, we
have arrived at the conclusion that time is impacted only by the complexity of an executed
project and not also by novelty. This study also determines that complexity also has a signifi-
cant impact on available resources.

Another interesting study would be to investigate the efficiency of the NPD process if
users of the standardized process could independently decide during which phase(s) a stan-
dardized activity or standardized step could be skipped. A subject of research could also
focus on how the efficiency of the NPD process would be impacted if only certain activities
or certain segments of activities were standardized. One such example is the course of in-
ternal communication - i.e. how does communication run between members of a team and
how does it run between departments? What steps are necessary in a given process and what
standard documentation is used for a particular activity?

In light of this premise, future research could explore to what extent processes should be
standardized as well as what should be standardized and/or what criteria should be estab-
lished when standardizing the NPD process.

It appears that the size of an enterprise or organization is also a very significant fac-
tor/consideration to the development of standardized processes. Similar future case studies
could, therefore, explore the ways in which NPD process standardization impacts on project
efficiency within small, medium and large-sized enterprises.

The limitations of this study are as follow: first, in the literature, we cannot find a definition
about the standardization of NPD processes, so we set the definition of the standardization
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of NPD processes based on best practice of the company. Second, selected projects in both
standardization degree were heterogeneous, from the both point of view so as from type
of customer as from the perspective of the set of requirements. In the future, this research
could explore only the projects form one customer at each standardization degree. Finally,
for the research method, we could also use different methods for evaluating the efficiency
of the standardization degree of NPD processes, as well as chose other impact parameters.
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