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Abstract: In recent years, the impact of technology management and technological capability on new
product development performance has aroused widespread concern. As a result, research models
based on the notion of fit between technology management and technological capability seems to
show promise. This paper aims to whether there exists a fit between technology management and
technological capability and the effect of this fit on new product development performance. Research
results show that the fit between technology management and technological capability has a positive
effect on new product development performance. Moreover, the fit between technology management
and technological capability in firms with high new product development performance is dominated
by technological capability, while that in firms with low new product development performance is
dominated by technology management.

Keywords: technology management; technological capability; fit; new product development
performance

1. Introduction

Currently, it is widely accepted that new product development is critical to the com-
petitive advantage of a firm [1,2]. With such a close link, more and more firms are investing
a lot of resources into new product development in order to obtain sustainable competitive
advantage. However, new product development is a risky activity, which results in low
success rates [3]. Many new product development projects are terminated in the devel-
opment cycle [4]. Therefore, it is important for firms to understand how to develop new
product development successfully.

A large amount of literature has explored how to drive new product development,
emphasizing technology management and technological capability [5]. For instance, Levin
and Barnard (2008) indicate that technology management can help firms integrate various
corporate activities, which contributes to resolving the problem of poor communication
in the process of new product development [6]. Cetindamar et al. (2016) argue that all
technology management activities are related to innovation, and it can promote knowledge
flows between different functions, such as technological function and commercial func-
tion [7]. Therefore, technology management can reduce new product development time
and thus improve new product development performance [8]. Technological capability is
an important kind of knowledge, which is critical for firms to generate new knowledge
for innovation [9]. Technological capability is also related to the using of technological
knowledge, and it argues that firms with higher level of technological capability tend
to have higher level of absorptive capacity [10] Therefore, technological capability could
increase existing knowledge of a firm, and thus produce a higher likelihood of succeeding
in new product development [11].
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Although the current research has widely accepted the important roles of technology
management and technological capability in new product development, most of them
only explore the effect of technology management or technological capability on new
product development separately. However, from the resource-based view, the fit between
technology management and technological capability in new product development should
be investigated [12]. It is argued that technological capability is one of the most important
resources for new product development, while technology management is a process that
develops and implements technological capability continuously [13]. Therefore, technology
management and technological capability is supposed to have an inner relationship in
the process of new product development. However, few studies explore the fit between
technology management and technological capability and its effects on new product
development performance. This leaves the fit between technology management and
technological capability poorly understood.

Bridging the current research gap, this paper explores whether the fit between tech-
nology management and technological capability is related to new product development
performance. Following the introduction, Section 2 provides the theoretical foundation and
develops the hypotheses of this paper. Then, Section 3 describes the methodology used in
this paper. The proposed hypotheses are verified in Section 4 and the research results are
discussed in Section 5. The Section 6 provides conclusions, theoretical contributions and
managerial implications, and limitations and further research.

2. Theoretical Foundation and Hypotheses Development
2.1. Fit

Fit is an important concept in management research [14]. For instance, the concept of
fit serves the building block in contingency theory, because it can explain why different
firms achieve different performance [15]. Theoretically, fit can be defined as the matching
between two or more related variables [16]. Based on this understanding, the fit between
technology management and technological capability can be defined as the way technology
management and technological capability adapting to each other to achieve higher level of
matching. According to the relationship between fit and performance, it can be proposed
that the higher level of the fit between technology management and technological capability,
the higher level of new product development performance.

According to Venkatraman (1989) [17], six kinds of fit can be used in research, including
fit as moderation, fit as mediation, fit as matching, fit as covariation, fit as profile deviation,
and fit as gestalts. These six kinds of fit can be classified from three dimensions, namely the
number of variables incorporated, the functional form of calculation, and the presence-or
absence-of a criterion variable. In this paper, the concept of fit is consistent with definition
of matching, which is the congruency interaction between technology management and
technological capability.

2.2. Technology Management

Technology management studies can be traced back to the early 1970s. With years
of development, technology management has evolved from initial R&D management to
strategic management of technology [18]. According to the National Research Council [19],
technology management “links engineering, science, and management disciplines to plan,
develop, and implement technological capabilities to shape and accomplish the strate-
gic and operational objectives of an organization”. It is usually argued that technology
management includes several generic processes, which includes identification, selection,
acquisition, exploitation, protection [20], and learning [21]. This implies that the technology
management has close correlations with multiple kinds of knowledge, such as strategic
management, organizational management and innovation management [22].

In this paper, we adopt the definition given by National Research Council and re-
gard technology management as the capability to plan, develop, exploit and implement
technological capability that aims to improve a firm’s competitiveness.
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2.3. Technological Capability

Technological capability, mainly manifested by technological knowledge [23], is one
of the most important resources that a firm needs to manage [24]. It is widely accepted
that the cornerstone of firm innovation lies in its technological knowledge [25], and thus
technological capability can be seen as a driving force of innovation. Moreover, a firm with
strong technological capability always tends to own stronger ability to perform all activities
entailed in new product development [26]. A firm with strong technological capability
can also gain resources more easily for its new product development by getting a clearer
understanding of technological changes and identifying new technology opportunities
from the technological changes [27]. Therefore, technological capability is vital for firms to
develop a series of continuous innovations.

Following previous research, we define technological capability as the technological
knowledge that firms own. It enables firms to create innovation that customers may value.

2.4. The Effect of the Fit between Technology Management and Technological Capability on New
Product Development Performance

From the resource-based view, firms obtain sustained competitive advantages from
the resources and capabilities they own [28]. Technological capability is the technological
resources within the organization, while technology management can ensure the techno-
logical resources including soft resources, such as knowledge, and hard resources, such
as equipment, are aligned with its needs [29]. Therefore, technological capability can be
regarded as the object that technology management works on, and technology management
and technological capability is associated with fit [30]. In new product development, the
relationship between technology management and technological capability can fulfill the
management need of a specific set of technological resources, which can further improve
new product development performance.

Furthermore, technological capability relates to a set of differentiated skills that form
the basis for the firms’ sustainable advantages [31]. In that process, technological ca-
pability can bring new opportunities for new product development continuously [32].
However, these new opportunities need to be captured and converted by technology man-
agement [33]. Technology management enables a firm to absorb, employ, adjust and shift
existing technologies [34], and it also helps a firm to create new technologies [35]. Therefore,
firms can develop new products through the fit between technology management and
technological capability to the market and achieve the first-mover advantage.

Overall, technology management and technological capability are complementary to
meet the challenge of the changing world. New product development requires techno-
logical capability to support production and engineering [36], and it also needs effective
technology management concerning both strategic and operational issues to provide a
framework to develop and implement technological capability [37]. If the firm only relies
on technological capability and ignores technology management in new product develop-
ment, it tends to spend too many resources in innovation activities without fully meeting
the market demands and the requirements of business development [38]. Therefore, it
can be seen that technology management and technological capability are interrelated
with each other, and the more interrelated they are, the higher new product develop-
ment performance. Based on the above theoretical analysis, this paper thus posits the
following hypotheses:

Hypothesis (H1). The fit between technology management and technological capability has a
positive impact on new product development performance.

Hypothesis (H2). The deviation between technology management and technological capability has
a negative impact on new product development performance.
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3. Methodology
3.1. Sample and Data Collection

This paper tests the hypotheses by questionnaire survey. The questionnaire survey
was conducted in Chinese manufacturing firms as the demonstration examples. The ques-
tionnaire used for data collection was pre-tested with five chief executive officers. After
the pre-test, some items in the questionnaire were rearranged and reworded. The senior
managers may have a more comprehensive understanding about a firm’s technology man-
agement, technological capability and new product development performance. Therefore,
the respondents of the questionnaire were senior managers in the firm. Initially, we sent
out 180 questionnaires. In order to improve the response rate, we contacted the senior
managers participated in the questionnaire survey to get their consent. Three weeks after
they received the questionnaire, we sent them the same questionnaire again as a reminder.
Finally, 153 questionnaires were collected.

3.2. Measurement
3.2.1. Measurement of Technology Management and Technological Capability

Technology management is measured by the instrument developed by Wu et al.
(2012) [5]. We use a 13-item instrument from Yu et al. (2013) [39] to measure technological
capability. The items are shown in Appendix A. Each of the scale is a 5-point scale, in which
1 equals to disagree and 5 equals to agree.

3.2.2. Measurement of Fit

The fit in this paper is tested by subgroup analysis. According to Sharma et al.
(1981) [40] and Argote (1982) [41], the fit can be proved if the correlation coefficients in
different subgroups are different. Accordingly, we firstly split our sample firms into two
performance subgroups: firms with high new product development performance and
firms with low new product development performance. Then, the correlation coefficients
between technology management and technological capability in these two subgroups
were calculated. In this way, it can be shown whether the fit between technology man-
agement and technological capability is more related to higher new product development
performance [17].

The deviation between technology management and technological capability is mea-
sured by the deviation score, which is consistent with the matching definition provided by
Venkatraman (1989) [17].

3.2.3. Measurement of New Product Development Performance

The new product development performance is measured by the scale of Hsu (2009) [42],
with a 5-point scale where 1 equals to disagree and 5 equals to agree. The items are shown
in Appendix A.

We also include two control variables in the regression analysis, namely firm size and
type of industry. In innovation research, it is important to control firm size, measured by
the number of firm employees in this paper [43], because larger firms always tend to own
more resources to invest into new product development [44]. Type of industry is an im-
portant control variable because different firms conduct different technology management
practices [45]. The respondents in this paper are divided by high-technology industries
and non-high-technology industries, and are controlled by using dummy variables.

3.3. Validity and Reliability

Table 1 shows the descriptive statistics of technology management, technological ca-
pability and new product development performance, including means, standard deviation,
and correlation coefficients. Table 1 also presents the Cronbach’s α value and the square
root of AVE.
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Table 1. Descriptive Statistics.

Variables Mean SD 1 2 3 Cronbach’s α

1. Technology management 3.613 0.856 0.991 0.967
2. Technological capability 3.509 0.903 0.667 *** 0.960 0.803
3. New product development performance 3.589 1.062 0.896 *** 0.860 *** 1 0.780

Note: *** p < 0.01 (2-tailed).

As Table 1 shows, the Cronbach’s α of technology management, technological capa-
bility and new product development performance all exceed 0.7, which indicates that the
reliability can be accepted.

This paper collects the items from high quality academic journals. In order to assure
the content validity, the initial questionnaire was sent to several scholars who are familiar
with the related literature. Following their suggestions, several minor modifications was
made to the questionnaire. Then, the revised questionnaire was sent to several executives
for advice. Based on their feedback, the questionnaire was rearranged and reworded for
some items. These interviews construct the basis of the content validity of the questionnaire.

The discriminant validity between the variables is proved by the square root of
AVE. As shown in Table 1, the square root of AVE is greater than the corresponding
correlation coefficients.

In order to avoid the potential common method variance, we followed the advice
of Podsakoff et al. (2003) [46] to take several procedural remedies. In the questionnaire
design, we only included the well-established items and tried to reduce the contextual cues
by separating dependent variable and independent variables [47]. We also make it clear
for the respondents that their answers are neither right nor wrong and allow anonymous
participation [48].

4. Results

SPSS 24.0 was used to analyze the data. We divided the samples into two groups
according to the mean value of new product development performance. The firms whose
new product development performance is lower than the mean value are in the low new
product development performance group; otherwise, they are in the high new product
development performance group. According to Bergeron (2001) [15], correlation coefficient
between the variables can be used as a measurement of whether the variables fit or not.
Therefore, we firstly calculate the correlation coefficient of technology management and
technological capability. The results are shown in Table 2.

Table 2. Correlation coefficients of technology management and technological capability.

Correlation Coefficient

Technology Management
(High New

Product Development
Performance Group)

Technology Management
(Low New

Product Development
Performance Group)

Technological capability 0.668 *** 0.446 **
Note: *** p < 0.01, ** p < 0.05 (2-tailed).

Table 2 shows that, in the high new product development performance, the fit degree
of technology management and technological capability is very high (0.668, p < 0.01).
Meanwhile in the low new product development performance, the fit degree of technology
management and technological capability is relatively low (0.446, p < 0.05). This implies
a strong correlation between the fit and new product development performance. That is,
the stronger the fit between technology management and technological capability is, the
higher new product development performance is. This result supports Hypothesis 1.
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In order to further explore the effect of the deviation between technology management
and technological capability on new product development performance, we applied the
matching method to construct the following regression model.

Y = α + βX1 + γX2 + δ|ZX1 − ZX2| + ε

where Y represents new product development performance; X1 represents technology
management; X2 represents technological capability; |ZX1 − ZX2| indicates the deviation
degree of between technology management and technological capability. The regression
results are shown in Table 3.

Table 3. Results of the deviation between technology management and technological capability.

Variables Coefficient

High New Product
Development
Performance Group

Low New Product
Development
Performance Group

Technology management 0.305 ** 0.594 ***
Technological capability 0.481 *** 0.303 **
Deviation −0.250 ** −0.278 **
Firm size 0.052 0.068
Type of industry 0.150 0.038
F 21.203 *** 23.529 ***
R Square 0.702 0.797
Adjusted R Square 0.669 0.763

Note: ** p < 0.05, *** p < 0.01.

Table 3 shows that, in high new product development performance group, technology
management (β = 0.305, p < 0.05) and technological capability (β = 0.481, p < 0.01) both
have positive impacts on new product development performance, while the deviation
between technology management and technological capability has a negative impact on
new product development performance (β = −0.250, p < 0.05). In low new product develop-
ment performance group, technology management (β = 0.594, p < 0.01) and technological
capability (β = 0.303, p < 0.05) both also have positive impacts on new product development
performance, and the deviation between technology management and technological capa-
bility also has a negative impact on new product development performance (β = −0.278,
p < 0.05). These lead to the conclusion that the deviation between technology management
and technological capability is negatively related to new product development perfor-
mance, which supports Hypothesis 2.

5. Discussion

The results of this paper firstly show that the fit between technology management
and technological capability has a positive impact on new product development perfor-
mance. Technological capability is of significance to new product development, while
technology management could manage and leverage technological capability. Therefore,
the fit between technology management and technological capability will be a predictor
of new product development performance, which suggests adjusting both technology
management and technological capability to a more developed level, the new product
development performance will be greater. We can use Harbin Electric Corporation (HEC)
as an example to further illustrate this point. HEC, one of the most successful innovative
firms in China, has achieved successful hydrogenerator development by emphasizing the
fit between its technology management and technological capability. HEC’s acquisition of
technological capability is always accompanied by the acquisition of related management
philosophy. To be specific, HEC’s management systems are all made based on the its
technological capability. Its organizational structure and corporate culture are centered
on technological development. Its regulations, such as training regulations and incentive
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regulations all aim at providing long term guarantees for its technological capability. In the
journey of new product development, HEC integrate technology management and techno-
logical capability to achieve their proper fit, and further achieve successful independent
innovation in developing huge water-wheel generator sets.

While the deviation will be associated with low effectiveness [49]. New product
development, as a complex activity entailing numerous uncertainties, requires inter-
dependencies between different functions [50]. The deviation between technology man-
agement and technological capability means the lack of integration between technological
issues and managerial functions [51], which thus will further affect new product develop-
ment performance. The goal of technology management is to synergize all the functions
(i.e., R&D, planning, engineering, and production) and make them work together in the
most efficient way to enhance and activate technological capability [52]. In the new product
development process, critical technology management activities include strategic planning
for new products, careful selection of new product projects, organizational learning about
new technological knowledge, creating conducive learning culture, and coordinating of
new product development teams [53]. These activities exert great influences on the accu-
mulation and cultivation of technological capability [54]. Therefore, the deviation between
technology management and technological capability can be seen as a waste of resources.
That is to say that even if an effort is made to implement technology management (tech-
nological capability), it is not providing all the potential benefits because technological
capability (technology management) does not follow in its own implementation. The
failure to achieve a fit would lead to inferior results, meaning that technology management
and technological capability cannot properly play their roles in new product development.

In addition, we also find that in the high new product development performance
group, the value of the coefficient of technology management (0.305) is much smaller
than technological capability (0.481), implying that technological capability is the most
important force impelling the firms to gain high new product development performance.
Therefore, it might be inferred that the fit between technology management and technolog-
ical capability is dominated by technological capability. This may be because that firms
with high new product development performance have high technology management
level, which provides favorable conditions for technological capability to fully play its role.
In this regard, we argue that once technology management exceeds a certain threshold,
technological capability is the more important factor that influences new product develop-
ment performance, since technology management cannot be transformed directly into new
products. Thus, firms in the high new product development performance group should
pay more attention to the development of technological capability in order to achieve their
technological advantages to promote new product development performance.

Meanwhile, in the low new product development performance group, technology
management plays the most important role in affecting new product development per-
formance since its coefficient value is much greater (0.594) than the coefficient value of
TC (0.303). This indicates that the fit between technology management and technological
capability of firms with low new product development performance might be dominated
by technology management. This can be explained by the essence of technology man-
agement, which is the implementation and development of technological capability. In
other words, the potential of technological capability must be activated by technology
management to be transformed into new product development. In the firms with low new
product development performance, technology management is also low. The low level of
technology management may limit the effect of technological capability on new product
development performance, and only when technology management is elevated to high
levels does technological capability become more valuable, because high level technol-
ogy management can help firms to better perceive the changing trends of technological
knowledge. Thus, the internal and external technology bases can be fully accumulated
and exploited [55]. Firms with low new product development performance should firstly
improve technology management.
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Our findings imply that technology management and technological capability should
be treated differently in consideration of contingency. We specify this conclusion from
the perspective of firm life cycle, and we argue that with the firm’s evolution, the firm
should adjust its focus between technology management and technological capability. In
the early life cycle stages, although the firm invests all available resources in developing
the new products, the growth of new product development performance is likely to be
slow [56]. Under such conditions, firms should pay more attention to enhancing technology
management since it is the foundation for technological capability to exert its effects.
Thereafter, firms’ new product development performance will grow rapidly. Meanwhile,
in order to maintain growth, firms have to generate new products by promoting the
technological capability to maintain its technological competitiveness, since competitors
will adopt and improve on the pioneering firm’s new products. Therefore, the firms’ focus
should be shifted to technological capability. However, this shift must be based on a high
level of technology management, which is developed in the early stages. This can explain
why many Chinese firms spend a great deak of resources in improving their technological
capability but remain relatively weak in new product development and have poor new
product development performance.

6. Conclusions

This paper explores the effect of the fit between technology management and techno-
logical capability on new product development performance. The results show that the fit
between technology management and technological capability has a positive effect on new
product development performance, while the deviation between technology management
and technological capability has a negative effect on new product development perfor-
mance. Furthermore, the roles of technology management and technological capability
are different in different new product development performance groups. To be specific,
technological capability dominates the fit in the firms with high new product development
performance, while technology management dominates the fit in the firms with low new
product development performance.

6.1. Theoretical Contributions

This paper investigates the effect of the fit between technology management and
technological capability on new product development performance, and the findings
contribute to the literature in several ways.

Firstly, this paper expands our understanding of the relationship between technology
management and technological capability. Previous studies have pointed out that there
exists a coupling relationship between technology management and technological capa-
bility, and the coupling relationship is in the form of double helix [5]. This paper reveals
that there also exists a fit between technology management and technological capability,
implying that the fit between technology management and technological capability should
be the main reason for the formation of their double helix coupling model. Therefore, this
paper enriches and deepens prior research by proposing the importance of the fit between
technology management and technological capability.

Secondly, this paper contributes to the literature on new product development by
demonstrating the antecedent effect of the fit between technology management and techno-
logical capability. Prior new product development studies that relate to the fit mainly focus
on the effects of the interactions of different functions such as marketing, R&D, sales, man-
ufacturing [57,58]. However, the fit between technology management and technological
capability is rarely mentioned. This paper empirically reveals a direct and positive relation-
ship between the fit between technology management and technological capability and
new product development performance. This paper thus identified a new antecedent of
new product development performance, and further encourages theoretical developments
on the fit of other elements.
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Thirdly, this paper further deepens the understanding of how the fit between technol-
ogy management and technological capability exerts its impact on new product develop-
ment performance by revealing the effects of technology management and technological
capability in high new product development performance group and low new product
development performance group separately. This paper reveals that technological capa-
bility plays a more important role when a firm’s new product development performance
is high, while technology management plays a more important role when a firm’s new
product development performance is low. As such, this paper extends the understanding
of boundary conditions of the fit between technology management and technological
capability, which highlight a new perspective for further product innovation studies.

6.2. Managerial Implications

The research results also offer some insights for firms about how to employ technology
management and technological capability to improve new product development perfor-
mance. The findings highlight the importance of the fit between technology management
and technological capability, such that firms with better fit are prone to achieve better
new product development performance. Thus, firms should enhance their technology
management, technological capability and the fit between them. From the technology man-
agement perspective, the possible practices that can be employed include paying particular
attention on resource acquisition, creating favorable organization culture, establishing total
quality management system. From the perspective of technological capability, the possible
practices that can be employed include recruiting more R&D employees, constructing
information networks, updating firm’s equipment and optimizing organizational structure.

The results also reveal the contingency of the fit between technology management
and technological capability. Our findings show that the fit is dominated by technological
capability when new product development performance is high, and by technology man-
agement when new product development performance is low. These suggest that in order
to promote new product development performance, the firm should firstly evaluate its
new product development performance. If the new product development performance
is relatively low compared with the average performance of other firms, then the firm
should firstly promote its technology management to a certain level and then promote
technological capability to achieve matching. In this way, our results provide a new method
for the firm to improve new product development.

6.3. Limitations and Further Research

This paper has the following shortcomings. Firstly, the samples are mostly manufactur-
ing firms, and thus the conclusions of this paper may be more applicable for manufacturing
firms. Other types of firms can be included to testify the generalization of our results.
Secondly, the research model can be further advanced by incorporating other relevant
mediators and moderators that may mediate or moderate the relationship between the fit
and new product development performance. Thirdly, this paper does not take factors that
are outside the firm into consideration. The environmental characteristics that may have im-
pacts on technology management, technological capability and new product development
performance could also be incorporated in order to obtain more complete research results.

Author Contributions: Conceptualization, Y.L.; methodology, Q.M.; original draft preparation, Y.L.
and Q.M.; review and editing, W.W. All authors have read and agreed to the published version of
the manuscript.

Funding: This work was supported by National Natural Science Foundation of China (72072047),
the humanities and social sciences project of MOE (20YJC630090), and Heilongjiang Philosophy and
Social Science Research Project (19GLB087).

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.



Sustainability 2021, 13, 10956 10 of 12

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A

Table A1. The measurement of technology management, technological capability and new product development performance.

Constructs Measurement Items

Technology management

Fund procurement; fund utilization efficiency; equipment management; technician
development strategy; technology manager; technician management; technician
team building; technician communication mechanism; technology information
acquisition; information archiving; results assessment; patent application;
technological innovation-focused culture; organization–technology fit; technological
collaboration; planning technological activities; total quality management system;
technology standard system; technology standards implementation; technology
risk management

Technological capability

Number of scientific and technical personnel; number of senior technicians; age
structure; level of knowledge; level of information network; number of technical
files; degree of technical file meets R&D demand; soundness of the current
equipment; number of equipment at international advanced level; quality and
experience of management; number of R&D departments; R&D funding availability;
adequacy of technology for product

New product development performance Product leadership; product development cycle; cost of product; product success rate
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