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Abstract: The importance of international markets is constantly emphasized for small and medium
enterprises(SMEs). In previous studies, technological innovation capabilities were emphasized as a
factor that enables SMEs to compete in the international market. To this end, SMEs need to cooperate
with external partners to strengthen their technological innovation capabilities to thus improve their
international performance. With the perspective view of open innovation, this research explores the
effects of relational capital and technological innovation capability on international performance,
with a particular focus on the moderating effect of alliance proactiveness. Building on previous
literature regarding internationalization, technological innovation, and alliance proactiveness, re-
search hypotheses were developed and tested using data collected from 175 SMEs. A hierarchical
regression analysis was applied. The analysis showed that, first, relational capital had a significant
effect on the technological innovation capability. Second, technological innovation capability has a
significant influence on the international performance. Third, technological innovation capability
mediated the relationship between relational capital and international performance. Finally, alliance
proactiveness was found to moderate the relationship between technological innovation capability
and international performance. The key research findings imply that relational capital and alliance
proactiveness are the key factors of international performance, as they improved the development of
the technological innovation capability.

Keywords: relational capital; technological innovation capability; alliance proactiveness; interna-
tional performance

1. Introduction

Recently, the importance of advancing into international markets is constantly being
emphasized for small and medium enterprises(SMEs). Firms entering international markets
have various economic advantages. That is, as the market size increases, the market
power is strengthened according to the effects of economies of scale and scope, and
this is a very important activity for firms because it helps to increase productivity and
profitability [1]. Previous studies emphasized the importance of strategic assets, such
as technological innovation capabilities, as a factor that enables SMEs to compete in
international markets [2]. Therefore, the importance of firms with high technological
innovation capabilities is increasing even more because they have the advantage of being
able to maintain competitiveness through differentiation in international markets [3].

Firms are demanding openness of their innovation processes more than ever be-
fore [4]. Open innovation can increase the possibility of creating innovation by combining
the knowledge accumulated internally through the search for external knowledge for
technological innovation and the knowledge possessed by external actors [5–7]. Despite
this importance, open innovation studies have been mainly focused on large firms, and
studies on SMEs are insufficient [8,9]. In particular, research on how SMEs use external
sources of knowledge for open innovation is insufficient [10,11]. Accordingly, we focused
on the open innovation process of SMEs.
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Sustainability has been considered a major means of securing a competitive advantage
for SMEs [12,13]. This is because sustainability can enable the introduction of new products,
production processes, management practices, or business methods with economic, social,
and environmental consequences [14,15]. Research on sustainability and open innovation
argues that collaboration with external partners helps firms to improve their innovation per-
formance [16]. SMEs will need to pay attention to relational capital that secures knowledge
resources through cooperation with external stakeholders and helps build technological
innovation capabilities.

Relational capital is attracting attention as a factor that influences the innovation
performance of SMEs as it uses external knowledge and experience for technological
innovation [6]. Stakeholders, such as customers, suppliers, and competitors, help SMEs
to provide various sources of knowledge [10]. SMEs can combine external knowledge
with their existing experience and internal knowledge to help solve problems related to
products and processes. Through this, it will be possible to build technological innovation
capabilities through the creation of new ideas [17].

In addition, in the current competitive environment where the importance of open
innovation is emphasized, the importance of the networking role of external knowledge
exploration is increasing. In particular, to strengthen the technological innovation capabili-
ties of SMEs, it is important to expand the networks related to internationalization. This
means that the role of strategic alliances that can compensate for scarce resources for SMEs
is very important. Strategic alliances can help overcome weaknesses in internationalization
by supplementing strategic assets through acquiring knowledge and information about
international markets [18]. Therefore, the importance of alliance proactiveness to find
strategic alliance opportunities with potentially valuable new firms in an uncertain foreign
market environment is further emphasized [6,10].

To fill this gap in the literature, the purpose of this study was to verify the causal
relationship between relational capital, technological innovation capability, and interna-
tional performance, and to examine the moderating effect of alliance proactiveness in these
relationships. The research results are expected to contribute to increasing the importance
of alliance proactiveness in enhancing the international performance. The remainder of
the paper is arranged as follows. The literature review and hypotheses development are
presented in Section 2. Then, research methods and empirical results are presented in
Sections 3 and 4, respectively. Finally, contributions, implications, limitations, and sugges-
tions for future research are discussed in Section 5.

2. Literature Review and Hypotheses
2.1. Open Innovation Perspective

Open innovation is defined as accelerating internal innovation and maximizing value
by appropriately leveraging the flow of knowledge into and out of the enterprise, and by
expanding the market for the external use of innovation [19,20]. This type of innovation is
characterized by different innovators, the formation of multi-organizational relationships
among them, and internal and external paths to access distributed knowledge [21]. Open
innovation activities of the firm are known to reduce innovation costs (R&D) and shorten
the time it takes to commercialize new ideas as well as create new sources of revenue,
positively impacting the innovation productivity [19,22]. In previous studies, open in-
novation was based on continuous interaction and openness with other organizations,
suggesting that cooperation with external networks promotes innovation activities and
reduces innovation costs and risks, thus improving innovation performance [23].

The key to open innovation is in how firms use the ideas and knowledge of external
partners in the innovation process [6]. Firms explore various external entities to acquire the
knowledge required for innovation activities, and each entity has different characteristics in
terms of the type of knowledge and accessibility it possesses. In general, firms collaborate
with universities and research institutes to acquire knowledge [24] as well as suppliers,
customers, and competitors [25].
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Recently, the scope has expanded to realize open innovation through cooperation with
foreign firms [26]. The knowledge that the firm wants to understand from the outside is not
only limited to “new technical knowledge” but also contains “extant market knowledge”
linked to production, marketing, and customer knowledge. In this study, we focused on
exploratory search and exploitative search [27].

In this regard, in early research on knowledge, search activities were classified as local
search and non-local search in the horizontal dimension of knowledge search scopes [28].
The former contributes to incremental innovation through internal exploitative search
activities within the scope of the existing knowledge that is possessed. The latter, on the
other hand, contributes to radical innovation and external exploratory search activity on
the new knowledge domain through the extension of the search domain. This is followed
by attempts to identify exploratory and exploitative knowledge, arguing that the types and
impacts of enterprise search activities differ not only by horizontal dimension, but also by
vertical dimension [19].

2.2. Relational Capital and Technological Innovation Capability

Intellectual capital is defined as the set of intangible assets that a company requires
so as to achieve its competitive advantage [29]. Previous studies argued that intellectual
capital consists of human capital, structural capital, and relational capital [30,31]. First,
human capital refers to the capabilities and skills of the employees within an organization.
Second, structural capital can add value to an organization, such as databases, organization
charts, process manuals, strategies, and customs, and indicates the knowledge of non-
human factors stored in the organization. Third, relational capital refers to intangible assets
that can be acquired through relationships between external companies and customers [32].
Among these capitals, relational capital can be said to be crucial because it contains the
tacit knowledge inherent in the value chain [33].

Relational capital is defined as the ability to absorb and utilize necessary knowledge
through the search for external knowledge in the relationships of a firm’s value chain [34].
This includes all the knowledge inherent in relationships with stakeholders, such as cus-
tomers, suppliers, and competitors [29]. Relational capital not only improves access to
knowledge sources because it creates trust in relationships with partners but also plays a
role in facilitating the exchange of knowledge by increasing expectations and motivation
for the value of knowledge [35,36].

Relational capital has the following advantages. First, the customer provides the
knowledge to better reflect the market’s requirements for the product, service, or process
for innovation. Second, suppliers can provide information on quality improvement and cost
reduction. Third, technical cooperation with competitors can be complex and dangerous;
however, if suppliers can identify common goals, the possibility of utilizing technology
development through external resources can be significantly increased [37,38]. Due to these
characteristics, firms inevitably focus on their relationships with customers, suppliers, and
competitors [39].

From the perspective of open innovation, researchers emphasized that it is important
for firms to acquire and utilize external knowledge beyond what they possess internally [19].
From this point of view, relational capital can be developed as a factor that causes inte-
gration between trading partners because it is combined into common knowledge by
providing opportunities for knowledge exchange through mutual exchange and commu-
nication between firms and through information sharing activities [40,41]. Accordingly,
firms can increase the possibility of building technological innovation capabilities by com-
bining the knowledge accumulated inside and various knowledge possessed by external
actors [5–7].

Relational capital is an essential factor in building the technological innovation capa-
bilities of firms because it promotes integration and dissemination as well as the acquisition
of external knowledge [42]. Saxenian [43] argued that knowledge accumulation formed
through long-term cooperative relationships can efficiently combine and reorganize a firm’s
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owned resources to build innovation capabilities. Therefore, the relational capital of SMEs
can build up the necessary technological innovation capabilities in the international market
because it is possible to accumulate knowledge by improving the quality of relationships
based on communication and trust with partners. Based on the preceding discussions, the
following hypothesis is proposed:

Hypothesis 1 (H1). Relational capital has a positive effect on technological innovation capability.

2.3. Technological Innovation Capability and International Performance

Technological innovation capability is defined as the ability to accept and combine
various types of technological knowledge and resources by executing a firm’s competitive
strategy and creating value [44]. Technological innovation competence is the acquisition
of ideas or components to reinforce complementary knowledge and transform it into
an economic advantage, so that it can preempt the speed of the commercialization of
technology and market scope, which has a positive effect on the firm performance [45].
Therefore, technological innovation capability can be said to be an essential factor that can
enhance a competitive advantage by planning products and technologies necessary to meet
customer needs and shortening the development period [46].

According to the resource-based perspective, the technical competence of a firm is
discussed as a major factor in determining the international tendency or internationaliza-
tion of a firm [47]. Among the intangible resources of a firm, the technological innovation
capability, which can be referred to as a technical resource, can help to advance into interna-
tional markets as it affects the improvement of the competitiveness of a firm [48,49]. This is
because it is possible to promote internationalization based on differentiated technologies
due to the characteristics of SMEs with insufficient resources and to elicit positive responses
from customer firms to these technologies.

According to Coombs and Bierly [50], technological innovation capabilities resulting
from innovation activities are the determinants of increasing international performance.
In addition, Zahra and Nielsen [45] argued that SMEs can not only promote successful
internationalization but also create more than a certain level of performance if they possess
technological innovation capabilities that their competitors cannot imitate. Based on the
preceding discussions, the following hypothesis is proposed:

Hypothesis 2 (H2). Technological innovation capability has a positive effect on international
performance.

2.4. The Mediating Effect of Technological Innovation Capability

Technological innovation capability can be said to be an important factor in gaining
a competitive advantage through success in international markets. Many firms consider
this capability to be a factor that increases international performance through technological
innovation capabilities. In particular, technological innovation capability is an important
factor in securing the core competencies and competitive advantages of a firm and has
been emphasized as a mediating effect in various studies [51]. SMEs can reinforce their
technological innovation capabilities by securing knowledge information through relational
capital. This is because new knowledge and information can be acquired, and innovative
results can be derived through the fusion of novel knowledge [52].

Relational capital has the advantage of being able to accompany interactions by
promoting efficient functioning with firms in the value chain relationship held by firms.
Therefore, it is possible to create new knowledge, information, and differentiated ideas in
connection with customers, suppliers, and competitors, thereby acquiring new knowledge
and building innovative capabilities [53].

The technological innovation capabilities, thus, form not only develop unique prod-
ucts based on technological superiority but also form differentiated strategic advantages.
This is because firms with high technological innovation capabilities provide opportunities
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to acquire a potential monopoly market by pioneering new markets, and enable cost reduc-
tions to remain competitive in international markets [3]. Dhanaraj and Beamish [54] argued
that SMEs with unique technological innovation capabilities can improve international
performance through economies of scale and economies of scope.

As a result, we expect that the relational capital possessed by a firm will build high-
level technological innovation capabilities. We assume that the technological innovation
capabilities formed through this can lead to an improvement in the international per-
formance through the development of new technologies and products that can identify
the environment required for international markets and adapt to changes. Based on the
discussions, the following hypothesis is proposed:

Hypothesis 3 (H3). The relationship between relational capital and international performance is
mediated by their technological innovation capability.

2.5. The Moderating Effect of Alliance Proactiveness

Alliance proactiveness is defined as the propensity to find strategic alliance opportuni-
ties with potentially valuable firms [55]. This tendency helps firms to develop relationships
with new partners through newly formed alliances. As firms have the advantage of be-
ing able to preoccupy competitors through alliance proactiveness [56], they can conclude
strategic alliances ahead of competitors or better predict the outcome of alliances, leading
to the success of alliances [57]. Therefore, alliance proactiveness can be a major means of
creating an environment favorable for alliances between firms and securing a competitive
advantage by securing resources [58].

From the dynamic capability point of view, researchers argued that the differences in
performance between firms are dependent on their ability to sense, seize, and reconfigure
knowledge outside the firm [59]. A firm’s proactiveness provides a strategic posture for
external environmental information [60]. This is an important factor because it helps firms
to understand the environment and discover the market requirements and opportunities
for new resource acquisition. From this perspective, alliance proactiveness can be said to be
an important basis for a firm’s daily sensing activities as it helps firms seize opportunities
to acquire resources that can respond to the market demands [61].

Firms with high alliance proactiveness can conduct strategic alliances in homoge-
neous and heterogeneous fields to cope with uncertainties in international markets. That
is, based on the skills or capabilities of partners, collaborative processes, such as technol-
ogy transfer and joint research, can provide a foundation for expanding the retention of
knowledge [62,63]. The explorative and exploitative knowledge introduced through this is
combined with the prior knowledge in the firm, embodied, transformed, and used, and
thus it will be possible to reinforce the firm’s technological innovation capabilities [64].
Based on these arguments, when alliance proactiveness is high, SMEs will be able to build
strategic alliance opportunities and build technical knowledge through collaboration with
new partners, thereby enhancing their technological innovation capabilities. Based on the
discussions, the following hypothesis is proposed:

Hypothesis 4 (H4). The relationship between technological innovation capability and international
performance is moderated by alliance proactiveness.

2.6. Research Model

Figure 1 illustrates the research model, which controls for variables, including firm
age, firm, firm size, industries, alliance experience and degree of internationalization.
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Figure 1. Research model.

3. Methods
3.1. Sample and Data Collection

This study focused on the manufacturing industry in South Korea. The sample included
400 SMEs among those registered in the Korea Chamber of Commerce and Industry (KCCI)
database. The selection criteria were as follows. First, according to the Framework Act on
SMEs, firms with a three-year average sales of more than 150 billion won were excluded.
Second, firms that did not enter overseas markets or whose performance was missing were
also excluded. Finally, companies with less than 50 employees were also excluded from the
scope, considering the scale that could smoothly promote strategic alliances.

To collect the data, a questionnaire was developed based on previous studies of rela-
tional capital, technological innovation capability, alliance proactiveness, and the related
variables. Data collection was conducted from 16 August to 2 September 2016 with the
help of specialized research institutes. To increase the response rate, we made as many
direct visits as possible so that the directors of the alliance or R&D departments could re-
spond directly. To ensure data accuracy, the CEOs and managing directors who were most
knowledgeable about their strategic alliances were asked to complete the questionnaire.
A total of 400 questionnaires were sent out and 204 responses were received, yielding a
response rate of 51.0%. Of the 204 responses, 29 were excluded from the analysis due to
missing data and insufficient R&D alliance experience. As a result, a total of 175 responses
were obtained for the final analysis. The description of the sample characteristics is shown
in Table 1.

Table 1. Sample characteristics (n = 175).

Characteristic Frequency %

Year of establishment

Before 1990 50 28.6
1991–2000 55 31.4
2001–2010 59 33.7
2011 After 11 6.3

Number of
employees

50–100 81 46.3
101–200 50 28.6
201–300 26 14.9
301–500 18 10.3

Industry type

Textile 19 10.9
Machinery 101 57.7
Electronics 36 20.6

Other 19 10.9

3.2. Measures

The variables used in this study were measured as follows. First, relational capital
was defined as the ability to absorb and utilize necessary knowledge through the search
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for external knowledge in the relationship of a firm’s value chain [34]. This construct was
assessed using nine items adapted from Sambasivan et al. [41]. Second, the technological
innovation capability was defined as the step of transforming the knowledge and technol-
ogy accumulated in the partnership into a new product. Following the operationalization
by Zahra and Nielsen [45], we adopted four indicators. Third, alliance proactiveness was
defined as the propensity to find strategic alliance opportunities with potentially valuable
firms [55]. This construct was assessed using four items adapted from Sarkar et al. [55].
Finally, international performance was assessed using five items from Knight and Cavus-
gil [18]. The measurement items were all measured using a five-point Likert scale, ranging
from 1 (strongly disagree) to 5 (strongly agree).

In addition, this study employed the following several control variables. First, the
firm age (measured in years in operation) was controlled according to the possibility
of differences in the international performance. Second, the number of employees was
controlled, as this could affect the international performance. These two variables were
log-transformed to correct for any bias. Third, industry dummies were also used. Fourth,
alliance experience can affect the international performance as they can learn strategic
alliance management methods, accumulate knowledge, or develop competencies. Ac-
cordingly, alliance experience existence (1) and non-existence (0) were created as dummy
variables and used for analysis. Finally, differences in degree of Internationalization can
affect the international performance. This was controlled by measuring the number of
international market entries on a Likert five-point scale, ranging from 1 (one country) to 5
(five or more countries).

4. Analysis and Results
4.1. Validity and Reliability

To verify the construct validity, we conducted exploratory factor analysis (Table 2).
Principal component analysis was used as the analysis method, and analysis was performed
using the varimax rotation. As a result, all items were classified into four variables.
Additionally, all items were loaded significantly on the corresponding latent construct
with acceptable values of standardized factor loading ranging from 0.607 to 0.863. These
results indicated sufficient convergent validity. Next, the construct reliability confirmed
the internal consistency using Cronbach’s alpha. The results indicated that all values
exceeded the acceptable threshold of 0.70 [65], ranging from 0.856 (technological innovation
capability) to 0.915 (relational capital).

As shown in Table 3, all variables indicate the means, standard deviations, and
correlations. The overall correlations between constructs were found to be moderate.
However, the correlation value between exploration and exploitation was as high as 0.720,
and multicollinearity analysis was performed. Multicollinearity was considered to exist if
the variation inflation factor (VIF) was greater than 10 as recommended by Hair et al. [66].
The VIF was found to be 1.066 to 1.703, indicating no multicollinearity between variables.

4.2. Hypothesis Testing

In this study, a hierarchical regression analysis was run to test our hypotheses. As
reported in Table 4, the relational capital (β = 0.408, p < 0.01) was found to have a significant
positive effect on the technological innovation capability in support of Hypothesis 1. We
also found that the technological innovation capability had a significant positive effect on
the international performance (β = 0.414, p < 0.01), supporting Hypothesis 2.



Sustainability 2021, 13, 3418 8 of 13

Table 2. Measurement of constructs with multiple items.

Item 1 2 3 4

Relational capital 7 0.798
Relational capital 6 0.783
Relational capital 4 0.764
Relational capital 5 0.755
Relational capital 8 0.752
Relational capital 3 0.719
Relational capital 9 0.714
Relational capital 1 0.612
Relational capital 2 0.607
International performance 2 0.818
International performance 1 0.793
International performance 3 0.788
International performance 4 0.782
International performance 5 0.746
Alliance proactiveness 2 0.847
Alliance proactiveness 3 0.840
Alliance proactiveness 1 0.795
Alliance proactiveness 4 0.789
Technological innovation capability 2 0.863
Technological innovation capability 3 0.845
Technological innovation capability 4 0.780
Technological innovation capability 1 0.634

Eigen value 8.524 2.700 2.106 1.792
% of variance 38.747 12.274 9.574 1.792
Cumulative explained variance (%) 38.747 51.021 60.595 68.742
Cronbach’s alpha 0.915 0.897 0.897 0.856

Table 3. Means, standard deviations, and correlations.

Variable Mean SD 1 2 3 4 5 6 7 8 9 10 11

1. Firm age 1 2.87 0.618 1
2. Firm size 1 4.87 0.628 0.014 1
3. Electronics 0.21 0.405 −0.014 * 0.137 1
4. Textile 0.11 0.312 0.128 −0.230 * −0.178 * 1
5. Other 0.11 0.312 0.097 −0.030 −0.178 * −0.122 1
6. AE 0.76 0.425 0.015 −0.316 * −0.086 0.150 * 0.020 1
7. DI 1.92 1.32 −0.083 0.146 0.085 −0.146 −0.035 −0.013 1
8. RC 3.53 0.609 −0.006 −0.001 −0.019 −0.101 0.131 −0.009 0.098 1
9. TIC 3.05 0.821 −0.013 0.014 −0.050 −0.044 0.102 0.159 * 0.007 0.335 ** 1
10. AP 3.09 0.711 −0.083 0.113 −0.002 −0.225 * 0.091 0.051 0.062 0.475 ** 0.350 ** 1
11. IP 3.34 0.616 −0.072 −0.084 −0.096 0.013 −0.012 0.232 ** −0.035 0.414 ** 0.454 ** 0.349 ** 1

Note: AE = Alliance experience; DI = Degree of internationalization; RC = Relational capital; TIC = Technological innovation capa-
bility; AP = Alliance proactiveness; IP = International performance; SD = Standard deviation * p < 0.05, ** p < 0.01 (two-tailed tests).
1 Log transformation.

To verify the mediation effect, we implemented bootstrap analysis by using the PRO-
CESS macro in SPSS [67]. For the analysis, 5000 bootstrap samples and a 95% confidence
interval were set. As reported in Table 5, the total effect between the relational capital and
international performance was found to be significant (β = 0.411, p < 0.01). The direct effect
of the parameter of technological innovation capability was also significant (β = 0.313,
p < 0.01). As a result, Hypothesis 3 was adopted, as the direct effect decreased compared to
the total effect, indicating that there was a mediating effect.

Next, a hierarchical regression analysis was performed to verify the moderating effect
of the alliance proactiveness on the relationship between the technological innovation ca-
pability and international performance. To mitigate the potential threat of multicollinearity
between the variables, mean-centering was conducted prior to generating the interaction
terms [68]. As shown in Table 4, the results showed that the relationship between the
technological innovation capability and international performance was significantly mod-
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erated by the alliance proactiveness (β = 0.142, p < 0.05). This finding provides support for
Hypothesis 4.

Table 4. Results of the hierarchical regression analysis.

Variable Model 1 Model 2 Model 3 Model 4

Firm age −0.030 −0.088 −0.072 −0.087
(0.097) (0.069) (0.067) (0.067)

Firm size
0.094 −0.008 −0.030 −0.010

(0.103) (0.073) (0.071) (0.071)

Electronics
0.022 0.094 0.089 0.100

(0.153) (0.110) (0.108) (0.107)

Textile
−0.010 0.047 0.087 0.094
(0.234) (0.165) (0.163) (0.161)

Other
0.071 −0.031 −0.044 −0.030

(0.229) (0.163) (0.158) (0.157)

Alliance experience 0.210 ** 0.167 * 0.152 * 0.163 *
(0.147) (0.108) (0.105) (0.104)

Degree of internationalization −0.038 −0.046 −0.049 −0.050
(0.046) (0.033) (0.032) (0.031)

Relational capital 0.408 **
(0.099)

Technological innovation capability (A) 0.414 ** 0.341 ** 0.329 **
(0.053) (0.054) (0.054)

Alliance proactiveness (B) 0.233 ** 0.264 **
(0.062) (0.063)

Interaction term(A × B)
0.142 *
(0.047)

R2 0.138 0.239 0.284 0.303
∆R2 - - 0.045 0.018
F 3.293 ** 6.337 ** 7.057 ** 6.899 **

Note: Standardized coefficients are reported. Standardized errors appear in the parenthesis. Model 1 depen-
dent variable: technological innovation capability. Models 2–4 dependent variable: international performance.
* p < 0.05, ** p < 0.01 (two-tailed tests).

Table 5. Mediation analysis with bootstrapping.

Path Effect β SE
95%

LLCI ULCI

RC→ TIC→
IP (H3)

Total effect 0.411 ** 0.070 0.272 0.549
Direct effect 0.313 ** 0.070 0.175 0.451

Indirect effect 0.097 ** 0.033 0.042 0.170
Note: RC = Relational capital; TIC = Technological innovation capability; IP = International performance; LLCI:
lower levels of confidence interval; ULCI: upper levels of confidence interval; ** p < 0.01.

5. Discussion
5.1. Results and Contributions

The purposes of this study were to examine the causal relationship between the
relational capital, technological innovation capability, and international performance of
SMEs and to verify the moderating effect of alliance proactiveness. To achieve these
purposes, research hypotheses were established based on previous research and data were
collected by distributing a structured questionnaire for empirical analysis.

The analysis results were as follows. First, we found that the high level of relational
capital for SMEs had a positive effect on building the technological innovation capabilities
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required for international markets. These results were found to be consistent with Saxe-
nian’s [43] research results. Second, the technological innovation capabilities of SMEs were
identified as an important factor in increasing the internationalization performance, and
the arguments in the study of Zahra and Nielsen’s [45] research were also confirmed in this
study. Finally, when SMEs had high alliance proactiveness, it appeared that they enhanced
their technological innovation capabilities to increase their international performance,
which supports Kale and Singh’s [64] results.

In international business fields, studies have been conducted for the successful inter-
nationalization of firms. In particular, studies focused on the identification of the preceding
factors to increase international performance have been mainly conducted. However, most
of the studies have focused on multinational corporations centering on large corporations,
and the research in the strategic aspect to increase the international performance of SMEs
is relatively insufficient.

Accordingly, this study focused on technological innovation capabilities, including
external collaboration, as a method to increase the international performance of SMEs
from an open innovation perspective. Accordingly, the results of this study emphasize
the importance of technological innovation capabilities in order for SMEs to increase their
international performance. These results can also be seen as contributing to theoretical
expansion as they support an open innovation perspective where technological innovation
capabilities are not built independently but need to cooperate with external partners.

5.2. Practical Implications

The practical implications are as follows. First, SMEs can build a firm’s technological
innovation capabilities through relational capital, which represents all the knowledge
inherent in relationships with stakeholders, such as customers, suppliers, and competitors.
This is because of the quality of relationships that can be formed through communication
and trust with external stakeholders, and, through this, high-level knowledge exchange
can be obtained to rescue technological innovation capabilities. Therefore, this implies that
SMEs must secure the technical knowledge necessary for international markets by forming
strong relationships with customers, suppliers, and competitors.

Second, SMEs are limited in performing various activities due to a lack of resources. In
particular, the importance of strategic assets is more emphasized in a complex international
market environment, for instance the liability of foreignness. In the results of this study,
not only the direct effect of technological innovation capability on international perfor-
mance but also the mediating effect between relational capital and the internationalization
performance were verified, and their importance was further emphasized. Therefore, if
SMEs reinforce their technological innovation capabilities, they will be able to develop the
new ideas and new products necessary for international markets and be able to achieve
internationalization results.

Third, SMEs will be able to achieve internationalization by strengthening their techno-
logical innovation capabilities through alliance proactiveness. When SMEs conduct new
strategic alliances, they have the advantage of being able to access the tacit and formal
knowledge of their partners. This means that it is possible to learn about the skills of part-
ners through performing alliance tasks, thereby enhancing the absorptive capacity. Thus,
SMEs need to actively seek out opportunities for new alliances to further increase their
knowledge range in homogeneous and heterogeneous industries. This suggests that it is
necessary to build the capacity to seize the necessary opportunities in international markets.

5.3. Limitations and Suggestions for Future Research

Despite these contributions and implications, this research has several limitations that
are presented with suggestions for future studies. First, this study estimated causality
between variables using only questionnaire data. Therefore, a more rigorous estimation
may be possible if research is conducted using longitudinal data in future studies. Second,
this study conducted research on the manufacturing industry. However, when considering
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the alliance proactiveness of open innovation for international performance, there may be
a difference in the service industry. In future studies, it would be of interest to conduct
comparative studies divided into manufacturing and service industries.

Fourth, from a knowledge management point of view, looking at the transformation
process of knowledge that flows into a firm through relational capital at the individual
and team level is meaningful. Therefore, in future studies, multi-level studies considering
various variables are necessary. Finally, in spite of this, although this study investigated
the relationships among relational capital, technological innovation capital, and interna-
tional performance in SMEs, we did not consider the dynamic effect of open innovation.
Thus, we would like to suggest that future studies consider the dynamic effect of open
innovation [69–71].

Author Contributions: Conceptualization, J.Y. and D.R.; Methodology, D.R.; Software, J.Y.; Valida-
tion, K.H.B.; Formal analysis, K.H.B.; Investigation, D.R.; Resources, K.H.B.; Data curation, K.H.B.;
Writing—original draft preparation, J.Y. and D.R.; Writing—review and editing, J.Y.; Supervision, J.Y.;
Project administration, J.Y. and K.H.B. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: This work was supported by the 2019 Yeungnam University Research Grant.

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

References
1. Ireland, R.D.; Hitt, M.A.; Vaidyanath, D. Alliance management as a source of competitive advantage. J. Manag. 2002, 28, 413–446.

[CrossRef]
2. Liao, S.H.; Fei, W.C.; Chen, C.C. Knowledge sharing, absorptive capacity, and innovation capability: An empirical study of

Taiwan’s knowledge-intensive industries. J. Inf. Sci. 2007, 33, 340–359. [CrossRef]
3. Lachenmaier, S.; Wößmann, L. Does innovation cause exports? Evidence from exogenous innovation impulses and obstacles

using German micro data. Oxf. Econ. Pap. 2006, 58, 317–350. [CrossRef]
4. Lichtenthaler, U.; Ernst, H. Opening up the innovation process: The role of technology aggressiveness. R&D Manag. 2009, 39,

38–54.
5. Garriga, H.; Von Krogh, G.; Spaeth, S. How constraints and knowledge impact open innovation. Strateg. Manag. J. 2013, 34,

1134–1144. [CrossRef]
6. Laursen, K.; Salter, A. Open for innovation: The role of openness in explaining innovation performance among UK manufacturing

firms. Strateg. Manag. J. 2006, 27, 131–150. [CrossRef]
7. Monteiro, F.; Mol, M.; Birkinshaw, J. Ready to be open? Explaining the firm level barriers to benefiting from openness to external

knowledge. Long Range Plann. 2017, 50, 282–295. [CrossRef]
8. Kirschbaum, R. Open innovation in practice. Res. Technol. Manag. 2005, 48, 24–28. [CrossRef]
9. West, J.; Bogers, M. Leveraging external sources of innovation: A review of research on open innovation. J. Prod. Innov. Manag.

2014, 31, 814–831. [CrossRef]
10. Anzola-Román, P.; Bayona-Sáez, C.; García-Marco, T. Organizational innovation, internal R&D and externally sourced innovation

practices: Effects on technological innovation outcomes. J. Bus. Res. 2018, 91, 233–247.
11. Nooteboom, B. Innovation and inter-firm linkages: New implications for policy. Res. Policy 1999, 28, 793–805. [CrossRef]
12. Yu, C.; Shao, Y.; Wang, K.; Zhang, L. A group decision making sustainable supplier selection approach using extended TOPSIS

under interval-valued Pythagorean fuzzy environment. Expert. Syst. Appl. 2019, 121, 1–17. [CrossRef]
13. Valdez-Juárez, L.E.; Castillo-Vergara, M. Technological Capabilities, Open Innovation, and Eco-Innovation: Dynamic Capabilities

to Increase Corporate Performance of SMEs. J. Open Innov. Technol. Mark. Complex. 2021, 7, 8. [CrossRef]
14. Carvalho, A.P.D.; Barbieri, J.C. Innovation for sustainability: Overcoming the productivity of the sugar-and-ethanol industry’s

conventional system. J. Technol Manag. Innov. 2010, 5, 83–94. [CrossRef]
15. Neutzling, D.M.; Land, A.; Seuring, S.; do Nascimento, L.F.M. Linking sustainability-oriented innovation to supply chain

relationship integration. J. Clean. Prod. 2018, 172, 3448–3458. [CrossRef]
16. Inigo, E.A.; Ritala, P.; Albareda, L. Networking for sustainability: Alliance capabilities and sustainability-oriented innovation. Ind.

Mark. Manag. 2020, 89, 550–565. [CrossRef]

http://doi.org/10.1177/014920630202800308
http://doi.org/10.1177/0165551506070739
http://doi.org/10.1093/oep/gpi043
http://doi.org/10.1002/smj.2049
http://doi.org/10.1002/smj.507
http://doi.org/10.1016/j.lrp.2015.12.008
http://doi.org/10.1080/08956308.2005.11657321
http://doi.org/10.1111/jpim.12125
http://doi.org/10.1016/S0048-7333(99)00022-0
http://doi.org/10.1016/j.eswa.2018.12.010
http://doi.org/10.3390/joitmc7010008
http://doi.org/10.4067/S0718-27242010000400007
http://doi.org/10.1016/j.jclepro.2017.11.091
http://doi.org/10.1016/j.indmarman.2019.06.010


Sustainability 2021, 13, 3418 12 of 13

17. Katila, R.; Ahuja, G. Something old, something new: A longitudinal study of search behavior and new product introduction.
Acad. Manag. J. 2002, 45, 1183–1194.

18. Knight, G.A.; Cavusgil, S.T. Innovation, organizational capabilities, and the born-global firm. J. Int. Bus. Stud. 2004, 35, 124–141.
[CrossRef]

19. Chesbrough, H. The logic of open innovation: Managing intellectual property. Calif. Manag. Rev. 2003, 45, 33–58. [CrossRef]
20. Qu, L.; Li, Y. Research on Industrial Policy from the Perspective of Demand-Side Open Innovation—A Case Study of Shenzhen

New Energy Vehicle Industry. J. Open Innov. Technol. Mark. Complex. 2019, 5, 31. [CrossRef]
21. Battistella, C.; De Toni, A.; Pessot, E. Framing Open Innovation in Start-Ups’ Incubators: A Complexity Theory Perspective. J.

Open Innov. Technol. Mark. Complex. 2018, 4, 33. [CrossRef]
22. Yun, J.J.; Park, K.; Hahm, S.D.; Kim, D. Basic income with high open innovation dynamics: The way to the entrepreneurial state. J.

Open Innov. Technol. Mark. Complex. 2019, 5, 41. [CrossRef]
23. Ahuja, G. Collaboration networks, structural holes, and innovation: A longitudinal study. Adm. Sci. Quar. 2000, 45, 425–455.

[CrossRef]
24. Conway, S. Informal boundary-spanning communication in the innovation process: An empirical study. Technol. Anal. Strateg.

Manag. 1995, 7, 327–342. [CrossRef]
25. Von Hippel, E. Democratizing innovation: The evolving phenomenon of user innovation. Int. J. Innov. Sci. 2005, 1, 29–40.

[CrossRef]
26. Chiang, Y.H.; Hung, K.P. Exploring open search strategies and perceived innovation performance from the perspective of

inter-organizational knowledge flows. R&D Manag. 2010, 40, 292–299.
27. Lichtenthaler, U.; Lichtenthaler, E. A capability-based framework for open innovation: Complementing absorptive capacity. J.

Manag. Stud. 2009, 46, 1315–1338. [CrossRef]
28. Levinthal, D.A.; March, J.G. The myopia of learning. Strateg. Manag. J. 1993, 14, 95–112. [CrossRef]
29. Roos, G.; Roos, J. Measuring your company’s intellectual performance. Long Range Plann. 1997, 30, 413–426. [CrossRef]
30. Edvinsson, L.; Sullivan, P. Developing a model for managing intellectual capital. Eur. Manag. J. 1996, 14, 356–364. [CrossRef]
31. Hsu, L.C.; Wang, C.H. Clarifying the effect of intellectual capital on performance: The mediating role of dynamic capability. Br. J.

Manag. 2012, 23, 179–205. [CrossRef]
32. Stewart, G. Intellectual Capital; Nicholas Brealey: London, UK, 1997.
33. Duffy, J. Measuring customer capital. Strategy Leadersh. 2000, 28, 10–15. [CrossRef]
34. Martín-de-Castro, G.; Delgado-Verde, M.; López-Sáez, P.; Navas-López, J.E. Towards ‘an intellectual capital-based view of the

firm’: Origins and nature. J. Bus. Ethics. 2011, 98, 649–662. [CrossRef]
35. Nahapiet, J.; Ghoshal, S. Social capital, intellectual capital, and the organizational advantage. Acad. Manag. Rev. 1998, 23, 242–266.

[CrossRef]
36. Setini, M.; Yasa, N.N.K.; Gede Supartha, I.W.; Ketut Giantari, I.; Rajiani, I. The passway of women entrepreneurship: Starting

from social capital with open innovation, through to knowledge sharing and innovative performance. J. Open Innov. Technol.
Mark. Complex. 2020, 6, 25. [CrossRef]

37. Ardito, L.; Petruzzelli, A.M.; Dezi, L.; Castellano, S. The influence of inbound open innovation on ambidexterity performance:
Does it pay to source knowledge from supply chain stakeholders? J. Bus. Res. 2018, in press. [CrossRef]

38. Un, C.A.; Cuervo-Cazurra, A.; Asakawa, K. R&D collaborations and product innovation. J. Prod. Innov. Manag. 2010, 27, 673–689.
39. Reiche, B.S. Knowledge benefits of social capital upon repatriation: A longitudinal study of international assignees. J. Manag.

Stud. 2012, 49, 1052–1077. [CrossRef]
40. Kale, P.; Dyer, J.H.; Singh, H. Alliance capability, stock market response, and long-term alliance success: The role of the alliance

function. Strateg. Manag. J. 2002, 23, 747–767. [CrossRef]
41. Sambasivan, M.; Siew-Phaik, L.; Mohamed, Z.A.; Leong, Y.C. Impact of interdependence between supply chain partners on

strategic alliance outcomes: Role of relational capital as a mediating construct. Manag. Decis. 2011, 49, 548–569. [CrossRef]
42. Blyler, M.; Coff, R.W. Dynamic capabilities, social capital, and rent appropriation: Ties that split pies. Strateg. Manag. J. 2003, 24,

677–686. [CrossRef]
43. Saxenian, A. Comment on Kenney and von Burg, ‘technology, entrepreneurship and path dependence: Industrial clustering in

Silicon Valley and Route 128’. Ind. Corp. Chang. 1999, 8, 105–110. [CrossRef]
44. Garcia-Morales, V.J.; Lloréns-Montes, F.J.; Verdu-Jover, A.J. Influence of personal mastery on organizational performance through

organizational learning and innovation in large firms and SMEs. Technovation 2007, 27, 547–568. [CrossRef]
45. Zahra, S.A.; Nielsen, A.P. Sources of capabilities, integration and technology commercialization. Strateg. Manag. J. 2002, 23,

377–398. [CrossRef]
46. Dutta, S.; Narasimhan, O.; Rajiv, S. Success in high-technology markets: Is marketing capability critical? Mark. Sci. 1999, 18,

547–568. [CrossRef]
47. Barney, J. Firm resources and sustained competitive advantage. J. Manag. 1991, 17, 99–120. [CrossRef]
48. Oviatt, B.M.; McDougall, P.P. Toward a theory of international new ventures. J. Int. Bus. Stud. 1994, 25, 45–64. [CrossRef]
49. Liu, Y.; Kim, J.; Yoo, J. Intangible resources and internationalization for the innovation performance of Chinese high-tech firms. J.

Open Innov. Technol. Mark. Complex. 2019, 5, 52. [CrossRef]
50. Coombs, J.E.; Bierly, P.E., III. Measuring technological capability and performance. R&D Manag. 2006, 36, 421–438.

http://doi.org/10.1057/palgrave.jibs.8400071
http://doi.org/10.1177/000812560304500301
http://doi.org/10.3390/joitmc5020031
http://doi.org/10.3390/joitmc4030033
http://doi.org/10.3390/joitmc5030041
http://doi.org/10.2307/2667105
http://doi.org/10.1080/09537329508524216
http://doi.org/10.1260/175722209787951224
http://doi.org/10.1111/j.1467-6486.2009.00854.x
http://doi.org/10.1002/smj.4250141009
http://doi.org/10.1016/S0024-6301(97)90260-0
http://doi.org/10.1016/0263-2373(96)00022-9
http://doi.org/10.1111/j.1467-8551.2010.00718.x
http://doi.org/10.1108/10878570010379392
http://doi.org/10.1007/s10551-010-0644-5
http://doi.org/10.5465/amr.1998.533225
http://doi.org/10.3390/joitmc6020025
http://doi.org/10.1016/j.jbusres.2018.12.043
http://doi.org/10.1111/j.1467-6486.2012.01050.x
http://doi.org/10.1002/smj.248
http://doi.org/10.1108/00251741111126486
http://doi.org/10.1002/smj.327
http://doi.org/10.1093/icc/8.1.105
http://doi.org/10.1016/j.technovation.2007.02.013
http://doi.org/10.1002/smj.229
http://doi.org/10.1287/mksc.18.4.547
http://doi.org/10.1177/014920639101700108
http://doi.org/10.1057/palgrave.jibs.8490193
http://doi.org/10.3390/joitmc5030052


Sustainability 2021, 13, 3418 13 of 13

51. Shafia, M.A.; Shavvalpour, S.; Hosseini, M.; Hosseini, R. Mediating effect of technological innovation capabilities between
dynamic capabilities and competitiveness of research and technology organisations. Technol. Anal. Strateg. Manag. 2016, 28,
811–826. [CrossRef]

52. Barkema, H.G.; Vermeulen, F. International expansion through start-up or acquisition: A learning perspective. Acad. Manag. J.
1998, 41, 7–26.

53. McFadyen, M.A.; Cannella, A.A., Jr. Social capital and knowledge creation: Diminishing returns of the number and strength of
exchange relationships. Acad. Manag. J. 2004, 47, 735–746.

54. Dhanaraj, C.; Beamish, P.W. A resource-based approach to the study of export performance. J. Small. Bus. Manag. 2003, 41,
242–261. [CrossRef]

55. Sarkar, M.B.; Echambadi, R.; Cavusgil, S.T.; Aulakh, P.S. The influence of complementarity, compatibility, and relationship capital
on alliance performance. J. Acad. Mark. Sci. 2001, 29, 358–373. [CrossRef]

56. Rothaermel, F.T.; Boeker, W. Old technology meets new technology: Complementarities, similarities, and alliance formation.
Strateg. Manag. J. 2008, 29, 47–77. [CrossRef]

57. Ozdemir, S.; Kandemir, D.; Eng, T.Y. The role of horizontal and vertical new product alliances in responsive and proactive market
orientations and performance of industrial manufacturing firms. Ind. Mark. Manag. 2017, 64, 25–35. [CrossRef]

58. Medlin, C.J.; Ellegaard, C. Conceptualizing competition and rivalry in a networking business market. Ind. Mark. Manag. 2015, 51,
131–140. [CrossRef]

59. Teece, D.J. Dynamic capabilities: Routines versus entrepreneurial action. J. Manag. Stud. 2012, 49, 1395–1401. [CrossRef]
60. Lumpkin, G.T.; Dess, G.G. Clarifying the entrepreneurial orientation construct and linking it to performance. Acad. Manag. Rev.

1996, 21, 135–172. [CrossRef]
61. Schilke, O.; Goerzen, A. Alliance management capability: An investigation of the construct and its measurement. J. Manag. 2010,

36, 1192–1219. [CrossRef]
62. Cohen, W.M.; Levinthal, D.A. Absorptive capacity: A new perspective on learning and innovation. Adm. Sci. Q. 1990, 35, 128–152.

[CrossRef]
63. Jin, S.; Lee, K. The government R&D funding and management performance: The nediating effect of technology innovation. J.

Open Innov. Technol. Mark. Complex. 2020, 6, 94.
64. Kale, P.; Singh, H. Building firm capabilities through learning: The role of the alliance learning process in alliance capability and

firm-level alliance success. Strateg. Manag. J. 2007, 28, 981–1000. [CrossRef]
65. Nunnally, J.C. Psychometric Theory, 2nd ed.; McGraw-Hill: New York, NY, USA, 1978.
66. Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E. Multivar. Data Analysis, 7th ed.; Prentice Hall: Englewood Cliffs, NJ, USA, 2010.
67. Hayes, A.F. An index and test of linear moderated mediation. Multivar. Behav. Res. 2015, 50, 1–22. [CrossRef] [PubMed]
68. Aiken, L.S.; West, S.G. Multiple Regressions: Testing and Interpreting Interactions; Sage Publications: Newbury Park, CA, USA, 1991.
69. Lam, L.; Nguyen, P.; Le, N.; Tran, L. The relation among organizational culture, knowledge management, and innovation

capability: Its implication for open innovation. J. Open Innov. Technol. Mark. Complex. 2021, 7, 66. [CrossRef]
70. Yun, J.J.; Won, D.; Park, K. Dynamics from open innovation to evolutionary change. J. Open Innov. Technol. Mark. Complex. 2016, 2,

7. [CrossRef]
71. Yun, J.J.; Zhao, X. Business model innovation through a rectangular compass: From the perspective of open innovation with

mechanism design. J. Open Innov. Technol. Mark. Complex. 2020, 6, 131. [CrossRef]

http://doi.org/10.1080/09537325.2016.1158404
http://doi.org/10.1111/1540-627X.00080
http://doi.org/10.1177/03079450094216
http://doi.org/10.1002/smj.634
http://doi.org/10.1016/j.indmarman.2017.03.006
http://doi.org/10.1016/j.indmarman.2015.05.009
http://doi.org/10.1111/j.1467-6486.2012.01080.x
http://doi.org/10.5465/amr.1996.9602161568
http://doi.org/10.1177/0149206310362102
http://doi.org/10.2307/2393553
http://doi.org/10.1002/smj.616
http://doi.org/10.1080/00273171.2014.962683
http://www.ncbi.nlm.nih.gov/pubmed/26609740
http://doi.org/10.3390/joitmc7010066
http://doi.org/10.1186/s40852-016-0033-0
http://doi.org/10.3390/joitmc6040131

	Introduction 
	Literature Review and Hypotheses 
	Open Innovation Perspective 
	Relational Capital and Technological Innovation Capability 
	Technological Innovation Capability and International Performance 
	The Mediating Effect of Technological Innovation Capability 
	The Moderating Effect of Alliance Proactiveness 
	Research Model 

	Methods 
	Sample and Data Collection 
	Measures 

	Analysis and Results 
	Validity and Reliability 
	Hypothesis Testing 

	Discussion 
	Results and Contributions 
	Practical Implications 
	Limitations and Suggestions for Future Research 

	References

