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Abstract: This study attempts to examine the influences of domestic and international external collab-
oration on new product development (NPD) performance in small and medium-sized enterprises
(SMEs) and further explores the mediating mechanism of knowledge integration capability and the
moderating effects of the innovation climate and organizational legitimacy. In this study, we collected
data from 236 manufacturing SMEs in China by means of questionnaires, and multiple hierarchical
regression analysis was used to test hypotheses. The results reveal that both domestic and interna-
tional external collaboration are positively associated with SMEs’ NPD performance. Knowledge
integration capability mediates domestic and international external collaboration–SMEs’ NPD perfor-
mance relationships. Innovation climate positively moderates domestic external collaboration–SMEs’
NPD performance relationship and organizational legitimacy positively moderates domestic and
international external collaboration–SMEs’ NPD performance relationships. This study expands
the research on the relationship between external collaboration and NPD performance by catego-
rizing external collaboration into two dimensions, domestic and international, and examining their
direct influences on SMEs’ NPD performance. Moreover, through examining the mediating effect of
knowledge integration capabilities and moderating effects of innovation climate and organizational
legitimacy, this paper explains how, and under what conditions, domestic and international external
collaboration facilitates the improvement of NPD performance in SMEs.

Keywords: external collaboration; knowledge integration capability; innovation climate;
organizational legitimacy; NPD performance; SMEs

1. Introduction

Many previous researchers have indicated that new product development (NPD) is
one of the key factors for firms to gain competitive advantage and achieve sustainable
development [1]. In today’s competitive industrial environment, due to the fast-paced
technological changes, shorter product life cycle, and increasing innovation costs, firms
face increasing difficulties and uncertainty in their NPD projects. NPD has become more
and more complex, risky, and challenging, and its failure rates become higher, especially for
small and medium-sized enterprises (SMEs) [2]. Therefore, searching for ways to enhance
the rate of NPD success and improve firms’ NPD performance is a vital managerial concern.
In the current competitive environment, external collaboration, as the main form of open
innovation, is increasingly recognized as a key way to improve NPD performance [3]. Much
of the prior literature suggest that external collaboration can facilitate access to resources
needed for product innovation, reduce the risks and costs of NPD, and then enhance NPD
performance [4].

In recent years, many scholars have spent large amounts of effort in examining the
relationship between external collaboration and NPD performance or other types of firm
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performance [5]. However, few researchers have categorized external collaboration into
domestic and international dimensions according to the geographical dispersal of partners
and then investigated their direct influences on firms’ NPD performance separately. In
the past, external collaboration was often deemed as a single-dimensional concept [6],
and, although some researchers have realized that external collaboration may have many
different dimensions, most of them only focused on breadth and depth dimensions and
formal and informal dimensions [7,8]. Actually, domestic and international dimensions of
external collaboration are also very important, because many firms are starting to develop
new products with the help of domestic and international collaborators, and firms’ practice
shows that domestic and international external collaboration are very effective to promote
NPD. In addition, many scholars are only interested in the external collaboration of large
firms and multinational companies, and empirical evidence related to SMEs’ external
collaboration remains scant and fragment [9]. In fact, due to insufficient resources and
limited ability to innovate, external collaboration is more important for SMEs than for large
firms and multinational companies [10]. Therefore, it is necessary to categorize external
collaboration into domestic and international dimensions and explore their effects on NPD
performance in SMEs.

Further, the underlying mechanism through which external collaboration affects
NPD performance has not yet been adequately investigated. It may be understood by
examining the mediating mechanism of knowledge integration capability, which refers
to the capacity of a firm to integrate and apply old and new knowledge [11,12]. Previous
research found that open innovation and external collaboration can help firms acquire
external knowledge; however, this external knowledge may not be so beneficial without
the capability to synthesize and utilize knowledge [12]. Existing studies indicate that
collaborative activities can promote firms’ ability to integrate and apply knowledge [13,14]
and knowledge integration capability is very important for the improvement of innovation
output [11,15]. Therefore, knowledge integration capability may serve as a mediator to
connect external collaboration with NPD performance; however, few researchers have
considered it as a mediator and examined its mediating role on the external collaboration–
NPD performance relationship.

In addition, although many firms have adopted external collaboration strategy, the
effectiveness of external collaboration varies among different firms. Based on contingent
theory, we include innovation climate (internal factor) and organizational legitimacy (ex-
ternal factor) as two important factors that may affect the correlation between external
collaboration and NPD performance. Specifically, innovation climate is defined as a firm’s
internal environment that encourages and supports innovation [16]. Studies have indicated
that it can increase firms’ enthusiasm for engaging in collaborative activities and amplify
the positive influence of open innovation [17]. Organizational legitimacy is an important
external institutional factor and, when a firm’s organizational legitimacy is high, it means
that it can gain more support and recognition from external stakeholders [18]. When
the organizational legitimacy increases, the focal firm may able to access more resources
from partners and alliances, which subsequently contributes to higher innovation out-
comes [19,20]. Therefore, we infer that innovation climate and organizational legitimacy
may moderate domestic and international external collaboration–SMEs’ NPD performance
relationships; however, empirical examinations of such processes remain scare.

Given the above arguments, we construct a theoretical framework to examine the
influences of domestic and international external collaboration on NPD performance in
SMEs. Furthermore, we investigate the mediating mechanism of knowledge integration
capability and moderating effects of innovation climate and organizational legitimacy. This
study has several contributions. First, this study categorizes external collaboration into two
dimensions and examines their differential impacts on NPD performance in SMEs, which
expands the current research on external collaboration–NPD performance relationship
and enriches the empirical research on SMEs’ open innovation. Second, this study sheds
light on how and under what conditions domestic and international external collaboration
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facilitate the enhancement of SMEs’ NPD performance through exploring the mediating
role of knowledge integration capability and the moderating effects of innovation climate
and organizational legitimacy. Third, this study is helpful for managers of SMEs to utilize
domestic and international external collaboration effectively to improve NPD performance.

The rest of this study is structured as follows. Section 2 reviews the relevant literature
and develops our hypotheses. Section 3 describes sample, data, measures, and methods
used to test the hypotheses. Section 4 provides the results of hypotheses testing. Section 5
shows the discussion, theoretical and practical implications, as well as the limitations and
directions for the future research. Section 6 shows a brief conclusion of this study.

2. Literature Review and Hypotheses Development
2.1. NPD Performance

NPD refers to the activities that firms integrate into their resources and knowledge
to develop new products or improve existing products. NPD performance means the
extent to which new products meet management’s perceptions of market share, sales
growth, customer adoption rates, and profit objectives [21,22]. High NPD performance can
enhance firms’ competitive advantage in the market, strengthen firms’ competitiveness,
and contribute to sustainable business growth [23]. Therefore, most firms, including SMEs,
attach great importance to NPD performance.

Traditionally, firms mainly relied on their internal research and development activities
to develop new products. Such an internal route for NPD requires a lot of internal resource
input, and the risks and uncertainties are pretty high. In recent years, given the fast-paced
technological changes, shorter product life cycle, and increasing innovation costs, firms
find that they lack sufficient internal resources to develop new products [24]. Against
this background, adopting open innovation strategies and sourcing external resources to
develop new products have become more common [3,25]. Open innovation strategies
advocate that firms should rely on external sources both as a source of ideas and as a
way to commercialize them [26]. It can help firms overcome deficiencies in resources and
competencies and cope more effectively with the costs and risks of NPD, and it is especially
important for NPD performance of SMEs in which internal resources are very limited [27].
External collaboration is a main form of open innovation, and many previous researchers
have investigated the relationship between external collaboration and NPD performance
or other types of firm performance. For example, Tran et al. [5] found that inter-firm
collaboration positively affects business performance. Yang et al. [28] indicated that
customer and supplier external involvement have positive impacts on NPD performance.
Ozdemir et al. [29] indicated that vertical stakeholder collaborations can significantly
enhance firm performance. Most previous studies regarded external collaboration as
a single dimension variable, and few researches have categorized it into domestic and
international dimensions according to the geographical dispersal of partners. In fact,
in recent years, many firms, including SMEs, begin to improve their NPD performance
through collaborating with domestic and international external partners, and domestic
and international external collaboration are very common in the process of firms’ product
development. However, the influencing mechanism of domestic and international external
collaboration on NPD performance in SMEs is understudied. Therefore, it is necessary to
theoretically and empirically explore the relationships between domestic and international
external collaboration and NPD performance in SMEs.

2.2. Domestic External Collaboration and NPD Performance in SMEs

In this research scenario, domestic external collaboration refers to the collaboration
with domestic partners in the process of developing new products [30]. We posit that do-
mestic external collaboration is positively associated with NPD performance in SMEs. First,
from the perspective of the strength of ties, domestic partners have similar language, cul-
tures, and close spatial proximity, hence SMEs tend to have more repeating associations and
closer interrelated ties with their domestic partners, which are beneficial to the formation
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of strong ties [31]. Strong ties can motivate collaborators to share more critical knowledge
and technologies, thereby increasing the focal SME’s stock of knowledge needed for NPD,
increasing the speed and success rate of NPD, and improving NPD performance [32,33].

Second, in the process of domestic external collaboration, SMEs are more likely to
acquire tacit knowledge. According to knowledge-based theories, tacit knowledge is a
crucial element for firms’ innovation, and firms with access to tacit knowledge tend to have
higher innovation capability and can develop new products easier [34]. However, tacit
knowledge is hard to acquire, and it could be obtained only through close interactions [35].
Due to close spatial proximity, domestic external collaboration provides more opportunities
for SMEs to interact with partners closely and communicate with partners face-to-face, and
thereby promoting the acquirement of tacit knowledge, facilitating products innovation,
and enhancing NPD performance.

Third, according to transaction cost theory, in the process of acquiring knowledge
through external collaboration, costs, such as communication costs and coordination costs,
are usually pretty high. However, when acquiring knowledge through domestic external
collaboration, geographical proximity, cognitive proximity, and linguistic similarity can
reduce the communication and coordination costs of knowledge acquisition, improve the
efficiency of knowledge acquisition, and thereby increase the speed of NPD and improve
NPD performance [36]. Thus, it is proposed that

H1. There is a positive association between domestic external collaboration and NPD performance
in SMEs.

2.3. International External Collaboration and NPD Performance in SMEs

International external collaboration means collaboration with foreign partners in
the process of developing new products. We argue that SMEs can achieve higher NPD
performance when implementing international external collaboration. First, from the
perspective of resource-based theory, international external collaboration provides access to
more diverse resources and competences that are not available domestically [37]. Diverse
resources and competences can increase the diversity of SMEs’ resources pool, stimulate the
generation of new ideas, enhance SMEs’ capacity for developing new products, improve the
novelty and quality of new products, and thereby enhance SMEs’ NPD performance [36,38].

Second, from the perspective of organizational learning theory, international collabora-
tion allows SMEs to learn the latest scientific knowledge and advanced technologies, learn
advanced skills and competences related to products development, production, and mar-
keting, and thereby enhance the efficiency of NPD and improve NPD performance [7,39].
Moreover, international external collaboration allows SMEs to have close interaction with
foreign product developers and can provide SMEs with more opportunities for techno-
logical learning, which is conductive to improving NPD performance [40]. Additionally,
outstanding foreign collaborators can promote and motivate SMEs to enhance their capa-
bility to NPD, which is beneficial to the enhancement of NPD performance.

Third, from the perspective of firm capability theory, Van et al. [41] noted that collab-
orating with international partners can help firms obtain knowledge related to products
innovation and enhance firms’ products innovation capability, and thereby enhancing
improving firms’ NPD performance. Iino et al. [42] indicated that strategic technology
collaborations with international organizations stimulate the flow of novel knowledge and
technologies and upgrade firms’ technological capabilities, consequently improving firms’
NPD performance. Ebersberger and Herstad [43] stated that various resources acquired
through international collaboration can enhance firms’ internal research and development
capability, and this can greatly increase NPD performance. Thus, we hypothesize

H2. There is a positive association between international external collaboration and NPD perfor-
mance in SMEs.
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2.4. Mediating Role of Knowledge Integration Capability

Knowledge integration capability refers to the capacity of a firm to integrate and
apply old and new knowledge [44]. We posit that domestic and international external
collaboration are positively related to knowledge integration capability. First, according to
knowledge-based theory, knowledge integration capability cannot be improved without
a rich knowledge base [12]. Collaborating with domestic and international partners can
help SMEs acquire heterogeneous knowledge and enrich their knowledge repositories. The
enriched knowledge base provides abundant knowledge and resources for knowledge
integration, and it is conductive to improving SMEs’ ability to integrate and apply existing
knowledge and new knowledge obtained from partners [11,45]. Second, the process of
collaborating with external organizations is often accompanied by a dynamic increase
of knowledge integration capability. When collaborating with external organizations, in
order to utilize external knowledge effectively, SMEs tend to constantly absorb, integrate,
transform, and apply external fragmented knowledge, and these behaviors tend to improve
knowledge integration capability [12]. Thus, we propose that

H3a. There is a positive association between domestic external collaboration and knowledge
integration capability.

H3b. There is a positive association between international external collaboration and knowledge
integration capability.

There has been extensive evidence that knowledge integration capability is conductive
to improving NPD performance. First, high knowledge integration capability can accelerate
the integration of old and new knowledge, which is helpful to discover novel knowledge
combination opportunities, transform old and new knowledge into useful knowledge
required for innovation, and spur new ideas for product development, thus promoting the
novel products’ creation and improving NPD performance [12,45]. Second, when SMEs
have high knowledge integration capability, they tend to integrate and apply existing and
newly acquired knowledge more efficiently, which in turn leads to faster development
of new products. Fast speed of NPD can help SMEs possess more market shares and
improve their NPD performance [14,15]. Third, Zhang et al. [46] claimed that high levels
of knowledge integration capability can help firms establish collaboration networks easily.
Firms can acquire more resources from these collaboration networks, which are useful to
enhance NPD performance. Thus, this study hypothesizes:

H4. There is a positive association between knowledge integration capability and NPD performance
in SMEs.

Although the findings of some research indicated that domestic and international
external collaboration can facilitate the enhancement of firms’ performance, it may be
simplistic to conclude that domestic and international external collaboration only directly
contribute to beneficial performance, including NPD performance. Based on the above
discussion, we infer that knowledge integration capability may act as a key intermediary
mechanism linking domestic and international external collaboration with SMEs’ NPD
performance. As mentioned earlier, domestic and international external collaboration can
enlarge firm’s knowledge base, which is the basis of the improvement of knowledge integra-
tion capability. Furthermore, the process of external collaboration is usually accompanied
by the dynamic improvement of knowledge integration capability [11,12]. At the same
time, knowledge integration capability can facilitate the integration process of old and
new knowledge, enhance the speed of new product development, help firms to establish
collaboration networks, and obtain more external resources, which are beneficial to the
improvement of NPD performance [12,14,46]. Thus, we predict that knowledge integration
capability may act as a key intermediary mechanism linking domestic and international
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external collaboration with SMEs’ NPD performance, and we believe in the following
hypotheses:

H5a. Knowledge integration capability plays a mediating role between domestic external collabora-
tion and NPD performance in SMEs.

H5b. Knowledge integration capability plays a mediating role between international external
collaboration and NPD performance in SMEs.

2.5. Moderating Role of Innovation Climate

The innovation climate refers to a firm’s internal environment that encourages and
supports innovation [16]. When a firm has a high-level innovation climate, it tends to sup-
port, encourage, and reward innovation behavior, provide enough resources for innovative
activities, and have a high tolerance for risks [47].

We argue that, in a stronger innovation climate, the positive association between
domestic and international external collaboration and SMEs’ NPD performance will be
enlarged. First, a strong innovation climate can increase organizational members’ enthu-
siasm for innovation [48,49]. Innovation needs many resources, while internal resources
are limited, organizational members tend to strive to obtain the necessary resources for
innovation from the outside, and, under these circumstances, their enthusiasm for exter-
nal collaboration will be greatly increased [50,51]. Organizations with strong innovation
climates will spend much effort in collaborating with outside partners; this can increase
the beneficial effect of external collaboration and amplify the positive associations between
domestic and international external collaboration and NPD performance [16,17]. Moreover,
firms with strong internal innovation climate usually put a lot of emphasis on research and
development and are willing to invest many resources to support research and develop-
ment activities. The increase in research and development investment is often accompanied
by the improvement of firms’ absorption capacity [52]. According to absorptive capacity
theory, high absorptive capacity can increase the effectiveness of external collaboration and
more efficiently transform the resources gained through external collaboration into new
products, and thereby magnify the positive associations between domestic and international
external collaboration and NPD performance [8]. Therefore, we proposed that

H6a. Innovation climate strengthens the positive impact of domestic external collaboration on NPD
performance in SMEs.

H6b. Innovation climate strengthens the positive impact of international external collaboration on
NPD performance in SMEs.

2.6. Moderating Role of Organizational Legitimacy

Organizational legitimacy reflects the degree of acceptance and recognition of the
firm by external environment, and it refers to perceptions or assumptions that “the actions
of an entity are desirable and appropriate within some socially constructed system of
norms, values, and standards” [18]. Previous research has indicated that organizational
legitimacy is important for firms, and it can help them to benefit more from external
collaboration [19,53].

We argue that, when the focal SME’s organizational legitimacy is high, domestic and in-
ternational external collaboration will exert more positive influences on NPD performance.
First, according to legitimacy theory, collaborators are more willing to deeply communi-
cate and share critical resources with organizations that appear legitimate [53]. Therefore,
high organizational legitimacy can facilitate resource acquisition and organizations with
strong organizational legitimacy can acquire more critical resources which are beneficial
to product innovation through domestic and international collaboration [19,54,55]. Hence,
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when organizational legitimacy is high, the positive correlation between external collabo-
ration and NPD performance is stronger than that when organizational legitimacy is low.
Moreover, when SMEs have high organizational legitimacy, they are more likely to gain the
trust of external organizations and thus more likely to establish collaboration relationships
with them [56,57]. This means strong organizational legitimacy can lower the costs of
establishing partnerships, raise external collaboration efficiency, and consequently enlarge
the positive influence of external collaboration on NPD performance. In addition, SMEs
with strong organizational legitimacy can win public support and approvement easily, and
this will increase employee loyalty and enhance the sense of corporate identity [58]. The
sense of loyalty and identity stimulate employees to spend much time and effort in firms’
activities such as external collaboration, which can further amplify the beneficial influence
of external collaboration. Hence, we hypothesize that

H7a. Organizational legitimacy strengthens the positive impact of domestic external collaboration
on NPD performance in SMEs.

H7b. Organizational legitimacy strengthens the positive impact of international external collabora-
tion on NPD performance in SMEs.

Figure 1 shows the research model of this paper.
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3. Research Methodology
3.1. Sample and Data Collection

In this study, data were collected using a large-scale questionnaire survey. All mea-
surement items in the questionnaire were referred to scales in previous researches. Before
the survey, we invited four academics whose research interests lie in open innovation to
check all items. According to their feedback, we revised the items. Moreover, we undertook
a pilot test with 20 senior or middle managers from 12 Chinese manufacturing SMEs. Based
on the results of the pilot test, we modified the questionnaire again. Finally, we formed the
formal questionnaire, and we used it to conduct the formal large-scale survey.

The research sample are manufacturing SMEs in China, and we chose them as our
sample due to two reasons. First, manufacturing firms usually undertake product inno-
vation activities. In recent years, market competition has become increasingly fierce, thus
improving NPD performance has become important for manufacturing firms to maintain
sustainable development. Second, due to the limited internal resources, many SMEs, in-
cluding Chinese manufacturing SMEs, have realized that their products innovation needs
to rely on external collaboration and most of them began to collaborate with domestic and
international partners.
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We sent out the formal questionnaire to manufacturing SMEs located in China’s north-
ern, eastern, southern, and central regions (11 municipalities and provinces in total) from
June to October 2022. We only invited the middle and senior managers to complete the
questionnaire, because they know the firms better. The questionnaires were distributed
in two ways. First, in each region we mentioned above, we randomly selected 200 man-
ufacturing SMEs from the local business directory, 800 manufacturing SMEs in total. We
contacted with these firms and 341 manufacturing SMEs that have implemented domestic
and international collaboration and developed new products in the past three years agreed
to help us finish the questionnaire. Then, we sent a questionnaire as well as a cover letter
to each firm’s middle or senior manager through the email and invited them to complete
the questionnaire. Second, we entrusted a professional Chinese questionnaire collecting
platform named Sojump to distribute 300 questionnaires. In total, we distributed 641 ques-
tionnaires and finally received 452 questionnaires. After removing some questionable
questionnaires, we received 236 valid questionnaires, and the respond rate was 36.82%.
The sample characteristics are summarized in Table 1.

Table 1. Sample characteristics. (N = 236).

Variable Items Quantity Percentage (%)

Industry sector High technology sector 138 58.47
Traditional sector 98 41.53

Ownership State-owned 54 22.88
Private-owned 132 55.93
Foreign-owned 50 21.19

Firm size (number
of employees) <50 20 7.20

50–300 87 36.87
301–1000 129 55.93

Firm age (number
of years) <5 42 17.80

5–10 91 38.56
>10 103 43.64

3.2. Measurement of Variables

We used five-point Likert scales to measure all items in this study, and the measure-
ment items for the main variables are presented in Table 2.

NPD performance. Drawing on the studies by Ferreras-Méndez et al. [59] and
Frishammar and Åke Hörte [60], we adopted a six-item scale to measure NPD performance.
The scale assesses the market share, sales, customer adoption, sales growth, profit, and
performance of new products. The construct indicators were assessed using a five-point
Likert scale (1 = strongly disagree, 5 = strongly agree).

Domestic and international external collaboration. Based on previous researches by
Laursen and Salter [61] and Audretsch et al. [51] and the interviews with managers of
Chinese manufacturing SMEs, these two variables were measured using six-item scales,
respectively. Respondents were asked to assess the extent to which their firms have
collaborated with six types of domestic and international organizations in past three years,
and gave their choices on a five-point Likert scale (1 = very low, 5 = very high).

Knowledge integration capability. We used a four-item scale adapted from Grant [62],
Wang et al. [12], and Guo et al. [44] to measure this variable. The scale mainly reflets the
ability of firms to integrate and apply internal and external knowledge. Respondents pro-
vided their responses on a five-point Likert scale (1 = strongly disagree, 5 = strongly agree).
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Table 2. Measures of constructs.

Constructs Items Factor Loadings

NPD performance
Cronbach’s α = 0.889

CR = 0.916; AVE = 0.647

New products at our firm generally achieve its market share objectives. 0.868
New products at our firm generally achieve its sales and customer

use objectives. 0.777

New products at our firm generally achieve its sales growth objectives. 0.785
New products at our firm generally achieve its profit objectives. 0.756
Our new products meet the performance objectives set for them. 0.763

Overall, our new products are successful. 0.868

Domestic external collaboration
Cronbach’s α = 0.933

CR = 0.949; AVE = 0.755

Collaboration with domestic suppliers. 0.805
Collaboration with domestic customers. 0.833

Collaboration with domestic competitors. 0.918
Collaboration with domestic firms in other industries. 0.819

Collaboration with domestic universities and research institutes. 0.912
Collaboration with domestic governments. 0.918

International external
collaboration

Cronbach’s α = 0.913
CR = 0.932; AVE = 0.697

Collaboration with international suppliers. 0.807
Collaboration with international customers. 0.797

Collaboration with international competitors. 0.813
Collaboration with international firms in other industries. 0.892

Collaboration with international universities and research institutes. 0.801
Collaboration with international governments. 0.892

Knowledge integration capability
Cronbach’s α = 0.884

CR = 0.921; AVE = 0.745

Our firm could integrate internal and external knowledge. 0.864
Our firm could integrate knowledge in different technological or

market fields. 0.858

Our firm could incorporate the partners’ knowledge into new products. 0.865
Our firm could apply different skills to the development of

new products. 0.865

Innovation climate
Cronbach’s α = 0.823

CR =0.883; AVE = 0.653

Managers of our firm encourage innovation and often emphasize the
importance of innovation. 0.807

Our firm provides time and resources for employees to generate,
share/exchange, and experiment with innovative ideas/solutions. 0.803

Our employees are working in diversely skilled work groups where
there is free and open communication among the group members. 0.814

Our employees are recognized and rewarded for their innovation. 0.808

Organizational legitimacy
Cronbach’s α = 0.899

CR = 0.929; AVE = 0.723

Government speaks highly of our firm. 0.776
Suppliers want to do business with our firm. 0.844

Customers highly value the products produced by our firm. 0.869
Competitors view our firm with respect. 0.875

Most of the general public highly approve our firm. 0.882

Market competitive intensity
Cronbach’s α = 0.853

CR = 0.901; AVE = 0.696

Competition in our local market is cut-throat. 0.825
Price competition in our industry is very frequent. 0.834

We hear of new competitive moves in terms of new product
development every day. 0.835

Anything that our firm can offer, another firm can match readily. 0.842

Innovation climate. This study used a four-item scale adapted from Popa et al. [17]
and Wang et al. [16] to measure innovation climate, and the scale captures the degree to
which the firm’s internal environment supports innovation. Respondents were asked to
assess (1 = strongly disagree, 5 = strongly agree) each statement.

Organizational legitimacy. We adapted the measurement items developed by Yu
et al. [63] and Wang et al. [64] and measured organizational legitimacy with a five-item scale
assessing the extent to which a firm gain acceptance by different stakeholders. Respondents
were asked to indicate the degree to which they agree with the statements using a five-point
Likert scale (1 = strongly disagree, 5 = strongly agree).

Control variables. Based on previous research, we chose firm size, firm age, industry
type, and market competitive intensity as control variables. Firm size was measured using
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the current number of employees. Firm age was measured via subtracting the year of
establishment from the year of 2022. Industry type was measured by dummy variables
(coded “1” for high technology industry and “0” for traditional industry). For market
competitive intensity, drawing on the study of Jansen et al. [65], we adopted a four-item
scale to measure it and respondents provided their responses on a five-point Likert scale
(1 = strongly disagree, 5 = strongly agree).

3.3. Reliability and Validity

We assessed the reliability of the constructs using Cronbach’s alpha and composite
reliability (CR). The results indicated that the Cronbach’s alpha values of all variables were
above 0.7 and all CR values exceeded 0.7, suggesting good reliability of measurement items.
For convergent validity, we used factor loading and average variance extracted (AVE) to
examine it. The factor loadings of all variables were higher than 0.7 threshold, and all
AVE values were above 0.5. Therefore, we concluded that convergent validity is fine. For
discriminant validity, Table 3 showed that the square root of AVE of each variable was
larger than the correlation coefficients of its row and column. Therefore, we concluded that
discriminant validity is acceptable.

Table 3. Descriptive statistics and correlations.

Variables 1 2 3 4 5 6 7 8 9 10

1. SIZE N/A
2. AGE 0.173 ** N/A

3. Industry 0.012 −0.047 N/A
4. CI 0.030 0.125 0.093 0.834

5. Domestic EC 0.043 0.109 0.055 0.060 0.869
6. International

EC 0.070 0.079 −0.014 0.123 0.251 ** 0.835

7. KIC 0.109 0.156 * 0.025 0.144 * 0.254 ** 0.264 ** 0.863
8. IC −0.002 0.052 0.032 0.101 0.031 0.056 0.014 0.808
9. OL 0.137 −0.017 −0.105 −0.092 −0.081 0.101 −0.085 0.063 0.850

10. NPD
Performance 0.157 * 0.138 * 0.025 0.022 0.340 ** 0.300 ** 0.376 ** 0.141 * 0.050 * 0.804

Mean 5.412 9.710 0.580 3.765 3.367 3.007 3.716 2.828 2.894 3.525
SD 0.903 5.264 0.495 0.851 0.942 0.948 0.735 0.816 0.824 0.780

Note(s). * p < 0.05; ** p < 0.01; Domestic EC = domestic external collaboration; International EC = international
external collaboration; KIC = knowledge integration capability; IC = innovation climate; OL = organizational
legitimacy; CI = competitive intensity; N/A: not suitable to analysis; The diagonal elements (in bold) are square
roots of the AVE values.

3.4. Common Method Bias

In this study, we applied Harman’s single factor test to examine common method
bias [66]. We found that the first principal component only accounted for 21.48% of the
total variance, and it did not exceed the threshold of 50%. Therefore, we think common
method bias is not a serious issue.

4. Results

Table 3 presents the descriptive statistical results. We used hierarchical regression
analysis to test the proposed hypotheses, and results can be seen in Tables 4 and 5.
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Table 4. Mediation regression models.

Variables
NPD Performance KIC

Mode l1 Mode l2 Mode l3 Mode l4 Mode l5 Mode l6 Mode l7 Mode l8

Size 0.137 * 0.130 0.120 0.107 0.106 0.099 0.078 0.070
Age 0.116 0.082 0.100 0.070 0.052 0.065 0.103 0.114

Industry 0.029 0.011 0.036 0.022 0.009 0.028 0.006 0.024
CI 0.001 −0.013 −0.033 −0.044 −0.047 −0.062 0.114 0.096

Domestic EC 0.326 *** 0.257 *** 0.232 ***
International

EC 0.288 *** 0.215 ** 0.238 ***

KIC 0.359 *** 0.298 *** 0.307 ***
R2 0.038 0.143 0.119 0.161 0.223 0.204 0.100 0.102

Adj.R2 0.022 0.124 0.100 0.143 0.202 0.183 0.081 0.083
F 2.299 7.660 *** 6.242 *** 8.854 *** 10.930 *** 9.782 *** 5.116 *** 5.252 ***

Note(s). * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 5. Moderation regression models.

Variables Mode l9 Model 10 Model 11 Model 12 Model 13 Model 14

Size 0.120 * 0.123 * 0.127 * 0.128 * 0.113 0.119 *
Age 0.069 0.068 0.058 0.075 0.072 0.096

Industry 0.015 0.011 0.004 0.025 0.017 0.026
CI −0.049 −0.049 −0.049 −0.030 −0.028 −0.040

Domestic EC 0.280 *** 0.283 *** 0.281 *** 0.280 *** 0.265 *** 0.254 ***
International EC 0.214 ** 0.214 ** 0.225 *** 0.212 ** 0.201 ** 0.184 **

IC 0.138 * 0.140 * 0.128 *
OL 0.070 0.073 0.070

Domestic EC × IC 0.133 *
International EC × IC 0.126

Domestic EC × OL 0.145 **
International EC × OL 0.283 ***

R2 0.207 0.218 0.202 0.193 0.213 0.271
Adj.R2 0.183 0.190 0.185 0.168 0.185 0.245

F 8.501 *** 7.454 *** 8.115 *** 7.780 *** 7.677 *** 10.532 ***

Note(s). * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 4 shows the results of the main effects and the mediating effects. Model 1 used
four control variables as independent variables and NPD performance as dependent vari-
able. To examine the direct influences of domestic and international external collaboration
on NPD performance, on the basis of Model 1, in Model 2, we added domestic external
collaboration as independent variable, and, in Model 3, we added international external
collaboration as independent variable. The results suggest that both domestic external
collaboration (β = 0.326, p < 0.001) and international external collaboration (β = 0.288,
p < 0.001) positively affect NPD performance of SMEs, thereby leading support to H1 and
H2. To examine the mediating role of knowledge integration capability, we conducted
a three-step regression analysis proposed by Baron and Kenny [67]. First, we examined
independent variable-mediator relationship. Model 7 and Model 8 indicate that both do-
mestic external collaboration (β = 0.232, p < 0.001) and international external collaboration
(β = 0.238, p < 0.001) positively affect knowledge integration capability, which support H3a
and H3b. Second, we examined the mediator-dependent variable relationship. Model 4
indicates that knowledge integration capability is positively related to NPD performance of
SMEs (β = 0.359, p < 0.001). Thus, H4 is supported. Third, based on Model 2, Model 5 added
knowledge integration capability as independent variable, and based on Model 3, Model
6 added knowledge integration capability as independent variable. We find after adding
knowledge integration capability, the positive influence of domestic external collabora-
tion on SMEs’ NPD performance decreases from 0.326 (p < 0.001) to 0.257 (p < 0.001), and
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the positive influence of international external collaboration on SMEs’ NPD performance
decreases from 0.288 (p < 0.001) to 0.215 (p < 0.01). Thus, knowledge integration capabil-
ity mediates domestic and international external collaboration–SMEs’ NPD performance
relationships, and H5a and H5b are supported.

Table 5 shows the results of moderating effects. To avoid multicollinearity, we have
mean centered all interaction terms [68]. The coefficients of interaction terms in Model 10
and Model 11 show that the moderating role of innovation climate in domestic external
collaboration–SMEs’ NPD performance relationship is positive and significant (β = 0.133,
p < 0.05), but its moderating role in international external collaboration–SMEs’ NPD perfor-
mance relationship is not significant (β = 0.126, p > 0.05). Thus, H6a is supported and H6b
is not supported. Figure 2 depicts the moderating effect of innovation climate, indicating
that when the degree of innovation climate is high, domestic external collaboration is more
helpful to facilitate SMEs’ NPD performance. Thus, H6a is further supported.
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According to the moderating effects of organizational legitimacy, the coefficients of
interaction terms in Model 13 and Model 14 show that organizational legitimacy posi-
tively moderates domestic external collaboration–NPD performance of SMEs relationship
(β = 0.145, p < 0.01) and international external collaboration–NPD performance of SMEs
relationship (β = 0.283, p < 0.001). Figures 3 and 4 depict the moderating effects of or-
ganizational legitimacy, indicating that when the degree of organizational legitimacy is
high, domestic and international external collaboration have more positive effects on NPD
performance in SMEs. Therefore, H7a and H7b are further supported.
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5. Discussion, Implications and Limitations
5.1. Discussion

This study tries to investigate the effects of domestic and international external collab-
oration on NPD performance in SMEs. It also examines the mediating effect of knowledge
integration capability and the moderating effects of innovation climate and organizational
legitimacy. The empirical analysis reveals that both domestic and international external
collaboration positively influence SMEs’ NPD performance. These findings are similar
to studies which stated that international innovation collaboration, domestic cooperation
and Sino-foreign cooperation, domestic and international external knowledge can promote
firms’ innovation performance and business growth [43,69,70]. Moreover, the results show
that knowledge integration capability mediates the domestic and international external
collaboration–SMEs’ NPD performance relationships. These findings support the existing
literatures which found that collaboration activities and open innovation activities con-
tribute to the improvement of knowledge integration capability [12–14] and knowledge
integration capability can promote NPD and innovation performance [15,71,72]. In addi-
tion, the results indicate that organizational legitimacy strengthens the positive impacts
of domestic and international external collaboration on SMEs’ NPD performance. These
findings are consistent with the results found by Lu and Yu [73] that high organizational
legitimacy can amplify the positive effect of external collaboration on SMEs’ innovation
performance. Additionally, the results show that innovation climate magnifies the positive
impact of domestic external collaboration on SMEs’ NPD performance. This finding is in
line with the result found by Huang and Chen [74] that the positive effect of university–
industry collaboration on innovation performance can be improved when innovation
climate is strong. Unexpectedly, the empirical analysis indicates that innovation climate
has no moderating impact on the association between international external collaboration
and SMEs’ NPD performance. The possible explanation is that although high degree of
innovation climate can enhance SMEs’ enthusiasm for international external collaboration
and help SMEs acquire much external resources which are helpful for NPD, these resources
may not be effectively transformed into new products. Specifically, when compared with
domestic external collaboration, resources obtained through international collaboration
have high heterogeneity, and these resources usually are difficult to absorb [35]. SMEs’
absorptive capacity is relatively low, and therefore resources obtained through international
collaboration may not be effectively absorbed and exploited by SMEs [75,76]. Therefore,
a strong innovation climate alone cannot magnify the positive influence of international
external collaboration on SMEs’ NPD performance.
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5.2. Theoretical Implications

This study has some theoretical contributions. First, through categorizing external
collaboration into domestic and international dimensions according to the geographical
dispersal of partners and examining their influences on SMEs’ NPD performance, this
study complements and extends the existing literature on external collaboration-NPD
performance relationship. Existing studies have mainly conceptualized external collabo-
ration as a single-dimensional concept, or only paid attention to the breadth and depth
dimensions and formal and informal dimensions of external collaboration [7,8], and few
studies have focused on the classification of domestic and international external collabo-
ration. This study examines the direct influences of domestic and international external
collaboration on SMEs’ NPD performance, which leads to a more complete understanding
of the relationship between external collaboration and NPD performance. Furthermore, as
few existing researchers have explored SMEs’ open innovation and external collaboration
empirically [77,78], this study provides empirically evidence for SMEs’ external collabo-
ration, and it also provides an effective response to the latest calls that research on open
innovation should be expanded with new research objects, such as SMEs [79].

Second, this study identifies knowledge integration capability as a vital mediator
between domestic and international external collaboration and SMEs’ NPD performance,
which is comparatively new in the existing literature. Previous studies have mainly ex-
amined the direct influence of external collaboration on firms’ NPD performance, few
studies have explored the internal mechanism by which external collaboration influences
NPD performance [80]. This study enriches the existing mediating literature on the value
of knowledge integration capability and supplements the research on the inner mecha-
nisms of relationships between domestic and international external collaboration and NPD
performance. Furthermore, it provides a theoretical explanation on how domestic and
international external collaboration affect NPD performance in SMEs.

Third, through verifying the moderating effects of innovation climate and organiza-
tional legitimacy, this study provides a better understanding of the boundary conditions in
the effect of external collaboration on NPD performance. Existing research on contingency
factors that affect external collaboration firms’ performance relationship have mainly paid
attention to internal capacity factors and external environment factors, and few researches
paid attention to innovation climate and organizational legitimacy [81,82]. Through investi-
gating the moderating roles of innovation climate and organizational legitimacy, this study
paints a more complete picture of the associations between domestic and international
external collaboration and SMEs’ NPD performance and provides the much-needed logical
arguments to explain why some SMEs more successfully utilize domestic and international
external collaboration activities to achieve high NPD performance than others.

5.3. Practical Implications

This study has some practical implications. First, the positive associations between
domestic and international external collaboration and SMEs’ NPD performance suggest that
SMEs should attach the importance of external collaboration, both domestic and interna-
tional, and strategically seek increased domestic and international openness in the process
of NPD. Managers of SMEs should invest more resources and time in collaborating with
domestic and international partners; for example, they should spend considerable time and
effort in searching domestic and international partners, acquiring useful external knowledge,
and maintaining long-term collaborative relationships with domestic and international part-
ners. Moreover, managers of SMEs should take some measures to stimulate their employees
to collaborate with external partners. For instance, they can build a corporate culture that
values open collaboration and reward employees who establish collaborative relationships
with domestic and international organizations. Moreover, the process of domestic and
international external collaboration is complex, managers of SMEs can provide training to
employees and equip them with capabilities to search suitable collaborators and manage
collaborative relationships with domestic and international partners.
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Second, the findings regarding the mediating effect of knowledge integration capability
indicate that managers of SMEs should strengthen their firms’ knowledge integration
capability, as knowledge integration capability is crucial in shaping the impacts of domestic
and international external collaboration on SMEs’ NPD performance. In other words,
knowledge integration capability is a link, if SMEs fail to enhance its knowledge integration
capability, they cannot harvest the whole positive impacts of domestic and international
external collaboration on NPD performance. Therefore, managers of SMEs should place
emphasis on developing their firms’ knowledge integration capability, and equip their
firms with the ability to synthesize, process, and apply the acquired new knowledge. They
can improve their firms’ knowledge integration capability through several ways, such as
building good knowledge management systems, increasing research and development
investments to enhance ability to absorb, and integrate and transform external knowledge,
providing training for employees to enhance their knowledge integration capability.

Third, the moderating role of innovation climate implies that managers should un-
derstand the importance of innovation climate and try hard to foster a strong innovation
climate. For instance, they can cultivate the corporate culture that values innovation and
repeatedly emphasize the importance of innovation within the organization. Additionally,
in order to stimulate innovation behaviors and foster innovation climate, they can reward
employees who are active to present new ideas and develop new products. The moderating
role of organizational legitimacy indicates that mangers should pay attention to organiza-
tional legitimacy when focusing on domestic and international external collaboration–NPD
performance relationships. For example, they should require their firms to strictly obey the
rules established by the governments. Furthermore, they should keep good relationships
with key stakeholders such as suppliers, customers, competitors and local governments
through frequent interaction, complying with market rules and providing high quality
products. Moreover, SMEs should actively undertake social responsibilities, which is
helpful to gain social recognition and enhance organizational legitimacy.

5.4. Limitations and Future Research

Similar to other studies, this study also has some limitations. First, this study based on
survey data to test the hypotheses, which neglects the potential dynamics effects of domestic
and international external collaboration on SMEs’ NPD performance, because of the cross-
sectional nature of the survey data. Future studies should use longitudinal secondary
data to elaborate on these effects in the temporal dimension. Second, this study only
collected data from Chinese manufacturing SMEs, which may affect the generalizability
of our findings and present challenges in applying these findings to different cultural
context and industries. Future research should collect data in other emerging economies
and other industries such as biomedicine industry and service industry to enhance the
generalizability of our findings. Third, this study only examined the mediating role of
knowledge integration capability on the relationships between domestic and international
external collaboration and SMEs’ NPD performance. Other potential mediators such
as business model innovation and innovation capability can be examined in the future
research. Fourth, this study only explored the moderating effects of innovation climate and
organizational legitimacy on domestic and international external collaboration–SMEs’ NPD
performance relationships. Other potential moderators such as organizational flexibility
and intellectual property protection capability can be examined in the future research.
Finally, our study explored the effects of domestic and international external collaboration
on NPD performance. Future research can explore the effects of such collaborations
on other type of organizational outcomes such as innovation performance and overall
market performance.

6. Conclusions

This study examined the influences of domestic and international external collabora-
tion on NPD performance in SMEs. Besides, this study explored the mediating effect of
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knowledge integration capability and the moderating effects of innovation climate and
organizational legitimacy. This study found that both domestic and international external
collaboration positively affect SMEs’ NPD performance. Knowledge integration capability
mediates domestic and international external collaboration–SMEs’ NPD performance cor-
relations. Innovation climate positively moderates domestic external collaboration–SMEs’
NPD performance correlation and organizational legitimacy positively moderates domestic
and international external collaboration–SMEs’ NPD performance correlations. Through
categorizing external collaboration into two dimensions, domestic and international, and
examining their direct influences on SMEs’ NPD performance, this study expands the
research on external collaboration–NPD performance relationship. Moreover, this study
deepens our understanding of how and under what conditions domestic and international
external collaboration facilitate the improvement of NPD performance in SMEs.
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