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Abstract

Purpose — The purpose of this paper is to investigate three issues: how does an innovative search (local
search and boundary-spanning search) impact firm innovation performance of latecomers; how does
capability reconfiguration (capability evolution and capability substitution) mediates the relationship
between innovative search and firm innovation performance; and how does the technological leapfrogging
process (initial stage, following stage, synchronization stage and leading stage) moderate the relationship
between capability reconfiguration and firm innovation performance.

Design/methodology/approach — A “resource-capability-performance” theoretical framework was
developed to explore the relationships between local/boundary-spanning search, capability reconfiguration
and firm innovation performance. The data were collected by sending out surveys to managers and
employees in various industries in mainland China. These hypotheses were tested using structural equation
models and hierarchical regressions.
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CMS Findings — The results showed that: innovative search has a direct causal relationship to capability
155 reconfiguration; local search and boundary-spanning search are conducive to improve the @nnovat@on
’ performance of latecomers; the impact of local search and boundary-spanning search on innovation
performance is realized through the completion of mediating role of capability reconfiguration; there are
differences in the path of local search and boundary-spanning search affecting the capability reconfiguration
of enterprise innovation performance; and the relationship between innovative search, capability
reconfiguration and enterprise innovation performance evolves with the enterprise in different stages of
962 technological leapfrogging.
Originality/value — This study explores the relationship and the path of innovative search to firm
innovation performance and analyzes the path difference between local search and boundary-spinning search,
which enriches the research of organizational search and enterprise innovation. This paper reveals the whole
path of innovative search affecting innovation performance, discusses the important role of capability
reconfiguration and makes incremental contributions to dynamic capability theory. It studies the evolution of
innovative search on innovation performance under the background of technological leapfrogging, which
provides a new perspective for the study of organizational search and capability-based theory.

Keywords Local search, Boundary-spanning search, Capability evolution, Capability substitution,
Technological leapfrogging

Paper type Research paper

Introduction

It is now widely recognized that sustainable innovation capability plays an important role in
enhancing a firm’s competitive advantage (Wang and Feng, 2019; Wuryaningrat, 2013;
Zhang and Xu, 2014). It is especially true for latecomer firms as they usually face various
resource and capability constraints (Li ef al, 2014; Lin and Lasserre, 2015; Bilal et al., 2016).
In the past 40 years, Chinese enterprises have learned how to innovate through open access
to the resource. Innovative search is an information acquisition process in which
organizations solve problems and try new ideas (Zhang and Hu, 2017; Nelson and Winter,
1982; Katila, 2002). In the process of search, organizations continuously promote innovation
by absorbing new knowledge, improving current technologies, repairing the organization’s
routines (Laursen and Salter, 2014; Hu et al., 2017).

A great deal of literature on strategic management of innovation had examined how
organizations promoted their innovation by local search and boundary-spanning search
(also termed as non-local search, distant search or exploratory search) (Snihur and Wiklund,
2019; Wu and Liu, 2018; Cao and Wang, 2020; Nelson and Winter, 1982; Helfat, 1994; Martin
and Mitchell, 1998; Rosenkopf and Nerkar, 2001). Several studies have examined the positive
influence of local search on firm innovation (Wu and Liu, 2018; Helfat, 1994; Martin and
Mitchell, 1998). Cohen and Levinthal (1990) claim that local search is good for innovation
because learning is easier if it is within familiar and proximate neighborhoods. Although
acquiring new technological skills in the neighborhood of current knowledge base is both
reliable and low-cost (Wu and Liu, 2018; Helfat, 1994; Martin and Mitchell, 1998; Rosenkopf
and Almeida, 2003), too frequent local search also tends to cognitive biases and myopic
behavior (Snihur and Wiklund, 2019; Wu and Liu, 2018; March, 1991; Levinthal and March,
1993). Boundary-spanning search can acquire the knowledge of diversity and
complementarity away from current knowledge bases and organizational boundaries (Cao
and Wang, 2020; Katila and Ahuja, 2002; Postrel, 2002; Rosenkopf and Nerkar, 2001).
Rosenkopf and Nerkar (2001) demonstrate the distinguishing influences of different cross-
border behaviors on subsequent innovation and technological developments, by dividing
search into four: local search, external boundary-spanning search (only across
organizational boundaries), internal boundary-spanning search (search across technical
boundaries but within organizational boundaries) and radical search (search across both
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organizational and technical boundaries). Subsequent literature also reveals the impact of Firm
search across scientific and technological boundaries (Hu et al, 2018; Sofka and Grimpe, innovation
2010; Zhang and Zhao, 2013), geographical boundaries (Zhang et al., 2014; Phene ef al., 2006) formance
and market boundaries (Zhang and Li, 2010) on enterprise innovation. per

Although this literature partially explains the direct effects, it remains unclear whether
there are potential mediators between innovative search and firm innovation performance.
According to evolutionary economics and dynamic capability theory, knowledge acquired by 963
enterprises is not inevitably translated into innovation outcomes (Wang et al.,, 2020; Teece et al.,
1997; Eisenhardt and Martin, 2000). It is especially true for latecomer firms with insufficient
resources and weak capability. To gain a competitive advantage, backward firms have to
acquire external knowledge, as well as combine obtained knowledge to upgrade current
technology and reconstruct existing capability (Karim and Capron, 2016; Lavie, 2006; Girod
and Whittington, 2017). Therefore, the capability of reusing, integrating, reconfiguring, gaining
resources is crucial to the survival and development of enterprises. In a dynamic environment,
resource accumulation will encounter bottlenecks, so the ability to constantly renewal and
reconstruct resources, routines and capabilities are necessary for innovation (Lin and Wu, 2014;
Zheng et al, 2016; Liu et al, 2016). Therefore, capability reconfiguration seems to be a key to
unlocking the relationship between search and innovation.

When exploring the possible influences of capability reconfiguration on the relationship
between search and innovation, which cannot be ignored is the dynamic and evolutionary
characteristics of the capability of latecomer firms. The literature on dynamic capability and
technological catch-up suggests that the growth of capability is always accompanied by the
growth of enterprises (Lu and Su, 2007). When enterprises are in different stages of
development, the function of capability is also significantly different (Guo and Zheng, 2019,
Helfat and Peteraf, 2003). The latecomer firms have to go through many evolutionary stages
before they become technological leaders (Bell, 2003; Chen, 2006). Existing literature does
not explain how the relationship between capability reconfiguration and innovation
performance evolves with time, this paper innovatively introduces the variable of
technological leapfrogging stages to reveal the process of capability development. Based on
the theory of dynamic capability and catch-up theory, this study establishes the research
framework of “resource-capability- performance” (Wu, 2010; Wang and Ahmed, 2007), by
combining the “resource-performance” paradigm and “capability-performance” paradigm
(Dong and Li, 2013; Cheng et al., 2014). We examine the relationship between innovative
search, capability reconfiguration and innovation performance in the process of
technological leapfrogging and their stage evolution using the moderated mediator model.

The rest of the paper is organized as follows. Based on previous studies, Section 2
proposes the four main hypotheses. Section 3 describes the sample and data collection
method, the measurement of constructs and the reliability and validity of the measures.
Section 4 shows the descriptive statistics, the whole model test, the results of the structural
equation model and the test of mediation and moderation. Section 5 discusses the theoretical
conclusions, practical implications and research limitations of the study.

Theory and hypothesis

The effects of innovative search on capability reconfiguration

Innovative search. Innovative search is an information acquisition process, which
organizations solve problems and try new ideas (Zhang and Hu, 2017; Nelson and Winter,
1982; Katila, 2002). By absorbing new knowledge elements, organizations update their
current technologies, repair and improve the organization’s routines (Laursen and Salter,
2014; Lopez-Vega et al., 2016). The literature on strategic management of innovation shows
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CMS that local search and boundary-spanning search are significantly different in the way of
15,5 problem-solving and the role of enterprises innovation (Zhang et al, 2014; Zhang and An,
2015; Corradini and Propris, 2016). Search is generally considered local when it mainly
involves knowledge that is in the neighborhood of the firm and entity’s current knowledge
base (Wu and Liu, 2018; Helfat, 1994; Martin and Mitchell, 1998). Boundary-spanning search
has been defined as the search behavior away from current knowledge bases and
964 organizational routines (Katila and Ahuja, 2002).

Capability veconfiguration. Capability reconfiguration is a capability that organizations
change their routines and conventions to respond to environmental changes (Lavie, 2006),
Capacity reconstruction includes two complementary ways: capability evolution and
capability substitution. Capability evolution involves continuous improvement of particular
routines and capability substitution involves changes in fundamental principles of
organizational capabilities (Lavie, 2006; Girod and Whittington, 2017; Liu ef al., 2016).

Local search and capability reconfiguration. Studies of local search have examined its
positive effects on capability reconfiguration. A firm’'s capability of assimilating and
integrating new knowledge is closely related to its previous research and development (R&D)
activity (Wu and Liu, 2018; Helfat, 1994). Local search can explore and exploit neighborhood
knowledge for innovation and can keep the smooth functioning of organizational routines
(Wu and Liu, 2018; Nelson and Winter, 1982). Local search is especially conducive to
incremental capability improvement due to its greater reliability by avoiding elements that
did not work in the past. The costs of search locally are much lower when it is confined to the
neighborhood of the existing knowledge base (Rosenkopf and Almeida, 2003). Local search is
also positively related to capability substitution. Organizational learning is a cumulative
activity. The accumulation of prior knowledge contributes to the acquisition of future
innovation capabilities. According to the theory of organizational evolution and dynamic
capability, the competence to innovate is embedded in organizational routines, experience
and tacit knowledge (Shan ef al,, 2019; Teece, 1988). A firm’s knowledge stock accumulated in
a particular technological area provides the resource and impetus for sustaining and even
rebuilding new capabilities (Girod and Whittington, 2015; Cohen and Levinthal, 1990; Zollo
and Winter, 2002; Girod and Whittington, 2015).

Boundary-spinning  search and reconfiguration. Boundary-spinning search is an
important way to acquire innovative resources and optimize capability structure. Exploring
knowledge across organizational and technological boundaries helps firms to overcome the
capability rigidity by expanding the breadth of the knowledge domain and finding sources
of variety (Cao and Wang, 2020; Nelson and Winter, 1982; Laursen, 2012). External
knowledge acquisition also enables enterprises to acquire advanced scientific and
technological knowledge and allows them to create new combinations of technologies, skills,
routines and other knowledge (Snihur and Wiklund, 2019; Nelson and Winter, 1982;
Laursen, 2012). It is especially true for latecomer firms lacking resources and technologies,
the access to heterogeneous innovative resources and the construction of an external R&D
network provides more possibilities for firms to enhance their technological capabilities.
The more approaches to resources of the industrial leaders, the easier it is for organizations
to repair, upgrade and renew their capabilities in a timely manner (Zhang and Liu, 2014).
Boundary-spanning search has also a positive effect on the development of “second-order
capability” through the substitution of resources (Katila and Ahuja, 2002). Knowledge
search beyond organizational and technological boundaries can break the imprisonment of
stereotypes, backward culture, industrial agglomeration and other characteristic elements,
expand the reserve of heterogeneous knowledge and accelerate the process of capability
substitution (Heeley and Jacobson, 2008). Boundary-spinning search can increase a variety
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of knowledge inputs to provide opportunities for firms to choose among different Firm
technological paths (Laursen, 2012). The access to heterogeneous innovative resources and innovation

external R&D network provides effective alternate ways to acquire new capabilities. erformance
Based on the above discussion, we come up with the following assumptions: p
Hla. Local search is positively related to capability evolution.
HIb. Local search is positively related to capability substitution. 965

Hic. Boundary-spinning search is positively related to capability evolution.

Hi1d. Boundary-spinning search is positively related to capability substitution.

The effects of capability reconfiguration on firm innovation performance

Capability evolution and innovation performance. The capability-based view holds that the
advantage resource is no longer the necessary basis of competitive advantage. The
capability to continuously reconstruct and upgrade competence is the key to firm innovation
(Lieberman et al., 2017; Breznik and Hisrich, 2014). Capability evolution is one of the sources
of competitive advantage. Evolutionary economics and dynamic capability theory
emphasize the stability and inertia of capability and tend to influence the subsequent
capability over time. Rapidly changing environments, structural inertia and core rigidity
deprive many firms of some of their key competencies and turn their strengths into
weaknesses, requiring sustained investment and renewal of their resources and capabilities
(Fu et al, 2016). As a result of path dependence, the integration of existing resources and
reconstruction of current capability is beneficial to subsequent innovation. Therefore, an
enterprise’s capability to integrate, construct and reconfigure its internal and external
resources is essential to generate sustained competitive advantage. Compared with
competitors, the enterprises can produce better innovation performance when they focus
more on the exploitation and improvement of existing capabilities.

Capability substitution and innovation performance. Capability substitution is positively
related to innovation performance. Capability substitution can compensate for the
disadvantage of capability evolution through holistic, radical changes in capability.
Although capability evolution helps to improve innovative efficiency, it can also hinder the
development of enterprises’ capability to adapt to environmental changes by confining
enterprises to limited technique sets. Especially in a rapidly changing environment, existing
organizational practices and routines tend to diminish firms’ capabilities of responding to
changes in technology and markets (Levitt and March, 1988). Therefore, the competitive
advantage of enterprises in a dynamic environment is to realize resource reorganization and
capability reconfiguration quickly (Karim and Kaul, 2015).

Therefore, we can make the following assumptions:

H2a. Capability evolution is positively related to enterprise innovation performance.

H2b. Capability substitution is positively related to enterprise innovation performance.

The mediating effects of capability reconfiguration

Innovation is usually a result of the novel integration of different knowledge elements
(Wang et al., 2020; Laursen, 2012). Although innovative search help firms acquire diverse
knowledge and technology, access to resources does not necessarily promote innovation.
Differences in capabilities limit the extent, which heterogeneous resources work and
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CMS eventually result in different performances (Helfat and Peteraf, 2003). Resources have some
15,5 static nature and do not have the ability to update themselves, so simply stacking resources
does not help improve innovation performance. The advantage of capabilities static
resources is that they adapt to dynamic environmental changes through continuous
evolution and reorganization (Girod and Whittington, 2017; Eisenhardt and Martin, 2000).
The core mechanism of capability reconfiguration is to improve the competitive advantage
966 through the combination, reorganization and integration of internal and external knowledge
(Lavie, 2006). Capability evolution can further refine and integrate local knowledge, improve
organizational routines and enhance operations efficiency or add new knowledge to existing
capability to promote firm’s R&D. Capability substitution can systematically identify
internal and external resources and realize the overall iteration for knowledge system and
capability structure to facilitate innovation. The novel integration of old local knowledge
may generate new solutions and cross-border knowledge is more likely to form new
systematic routines and capability portfolios. Capability substitution uses these resources,
routines or capabilities to phase out obsolete capabilities and develop new innovative
capabilities (Lawson et al., 2015; Lavie, 2006).
Based on the above discussion, the specific assumptions are as follows:

H3a. Capability evolution mediates the relationship between local search and enterprise
innovation performance.

H3b. Capability evolution mediates the relationship between boundary-spinning search
and enterprise innovation performance.

H3c. Capability substitution mediates the relationship between local search and
enterprise innovation performance.

H3d. Capability substitution mediates the relationship between boundary-spinning
search and enterprise innovation performance.

The moderating effects of technological leapfrogging stages

The literature on technological catch-up and latecomer firms shows that the technological
progress and capability improvement of latecomer firms have to go through many
evolutionary stages (Guo and Zheng, 2019; Bell, 2003; Chen, 2006). Technological
leapfrogging is a special form of technological catch-up (Lee and Lim, 2001), which refers to
the process of latecomer firms skipping a certain stage of development path, realizing
technological orbital transition and even creating a new technological paradigm (Kang and
Chang, 2018; Chen, 2006; Soete, 1985). Sui and Chen (2015) suggest that catch-up of
latecomer firms typically go through four stages: replicative imitation, innovative imitation,
integrated innovation and original innovation. The enterprise acquires internal and external
knowledge and integrates it into the organizational routine to obtain the capability
evolution. Bell (2003) points out that the technological catch-up of latecomer enterprises
should go through four main stages: technology introduction, technology imitation,
technology upgrading and technology leading.

Based on current research on the catch-up process, the technology leapfrogging of a
latecomer firm can include four main stages: technology initial, technology following,
technology synchronizing and technology leading (Sui and Chen, 2015; Bell, 2003; Chen,
2006; Sui and Chen, 2015). Capability is constantly evolving in each stage and the impact of
the capability on innovation performance is also dynamic. The capability of an enterprise is
constantly evolving throughout its life cycle (Helfat and Peteraf, 2003), so the capability
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reconfiguration may have different effects on innovation performance in different Firm
technologjqal 1eapfrogging stages. . ' . innovation

Capability evolution involves incremental learning and continuous improvement of formance
organizational routines (Lavie, 2006; Girod and Whittington, 2017). In the early stage of Perio
technological development, latecomer firms’ technological level and knowledge reserve are
relatively low, so the enterprises have to accumulate technology through reverse
engineering, technology imitation, etc., to continuously improve their innovation capability 967
(Kim, 1997; Zollo and Winter, 2002). Due to the path dependence of capability, the later
development of capability is greatly constrained by the original technology base and
particular routine. Capability evolution can maximize original maintenance of the
organizational routine and technological system, the uncertainty and costs of trial and error
generated in the process of technological innovation are relatively small. Although empirical
research shows that capability evolution has a positive effect on improving innovation
efficiency of latecomer firms, especially in the early stages of catching up with a weak
technological base, it also less inspires new innovations. With the continuous improvement
of technological capability, the catch-up has dramatically narrowed the technology gap with
the leader, the incremental capability refinement plays an increasingly small role in
stimulating innovation, moreover, it will even hinder innovation by strengthening the core
rigidity of the firm in the technological leading stage (Levitt and March, 1988; Tushman and
Anderson, 1986; Girod and Whittington, 2017).

Capability substitution involves changes in fundamental principles of organizational
capabilities. Capability substitution offers an immediate and strong response to
environmental change at the level of the overall capability portfolio (Girod and Whittington,
2015; Lavie, 2006). Although capability substitution can enhance the capability of firms to
cope with the dynamic changes of the environment, it also involves greater costs (Karim and
Capron, 2016; Lamont et al., 1994). Enterprises in the initial stage of technological catch-up
have lower technological capabilities. These firms need to quickly develop their technology
base and RD by learning, imitating and innovating. They move steadily and improve
innovation performance through constant trial and error. It is clear that incremental
capability improvement is more than radical changes in capabilities usually accompanied
by greater uncertainty and costs (Girod and Whittington, 2015; Lamont ef al, 1994; Brown
and Eisenhardt, 1998; Eisenhardt and Martin, 2000). From the initial stage to the
synchronization stage, the technological foundation and innovation capability of the
latecomer firms are continuously enhanced. With the latecomer firms approaching
the technological frontier, it has gradually formed the competitive situation between the
latecomers and the industrial leaders (Lu and Su, 2007). Relying solely on progressive
learning and technological imitation can no longer form a systematic competitive
advantage, let alone achieve the transcendence of the leaders (Cheng et al, 2014). They will
break through the older technological trajectories and current dominant designs to achieve
discontinuous innovation (Dutrénit, 2004; Kim, 1997). While forming the core competence,
enterprises also suffer from the core rigidity. Capability evolution contributes little to
breading core rigidity. Instead, it has negative knock-on effects on the whole organization
(Brown and Eisenhardt, 1998). Capability substitution can implement an overall iteration of
outdated innovation capabilities to help the firm to overcome organizational inertia and
capability rigidity (Girod and Whittington, 2015). When the latecomers become the
technology leaders and control the dominant designs, they generally have superior
resources and capabilities compared to their peers, and thus, are inclined to develop based
on their current technological assets or trajectories. Instead of radical changing and
disruptive innovating, the incumbent leaders are more inclined to make incremental
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CMS innovations based on the dominant paradigm, which will give them smaller costs, larger
15,5 markets and stronger technological advantages (Anderson and Tushman, 1990; Girod and
Whittington, 2017). While firms continue to innovate to maintain competitive advantage, the
positive impact of capability substitution becomes weakened.
To sum up, the following assumptions are made:

968 H4a. The technological leapfrogging stages of the enterprise moderates the relationship

between the capability evolution and the firm innovation performance. Capability
evolution has a weakening positive effect on innovation performance from the
initial stage to the synchronous stage and has a negative effect on innovation
performance in the leading stage.

H4b. The technological leapfrogging stage of the enterprise moderates the relationship
between the capability substitution and the firm innovation performance. Capability
substitution has a negative effect on innovation performance in the initial stage, a
strengthening positive effect on innovation performance in the following stage and
synchronization stage and a weakened positive effect on innovation performance
compared to do in the synchronization stage.

The aforementioned hypotheses can be illustrated in Figure 1.

Method

Sample

We sent out 750 questionnaires to part-time MBA and EMBA students at 4 universities in
China who come from enterprises in different provinces and municipalities such as
Heilongjiang, Jilin and Beijing. Respondents were asked to be middle and senior managers
and technical executives who understand corporate strategy and technology innovation.
The questionnaires were collected in two phases. In the first stage, the data is distributed
before class and recovered after class; in the second stage, some selected respondents, who
were corporate executives, were invited to further distribute questionnaires to their
subordinates or colleagues to reduce common method bias. Eventually, we obtained valid
questionnaires from 290 different companies and the effective recovery rate was 38.67%.
The samples were mainly from Northeast China and Beijing-Tianjin area, accounting for
45.17% and 33.79%, respectively. The proportion of samples from the three northeastern
provinces was 18.62% (Heilongjiang), 12.07% (Jilin) and 14.08% (Liaoning). Samples from
Beijing, Tianjin and Shanghai accounted for 20.00%, 13.79% and 11.38% and 9.66% of the
samples were from other regions. Firm age in 6-10 years samples the largest, accounting for
30.34%, followed by 16-20 years, accounting for 27.93%. Enterprises in the initial stage
accounted for 21.38% of all samples; enterprises in the technology following stage

Technological Leapfrogging

Stages
Innovative Capability l Firm Innovation
Search »
. ) Performance
. Reconfiguration
Figure 1.
Theoretical model

Notes: *p <0.05; ***p <0.001; Estimated as standardized factor
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accounted for 35.86%; enterprises in the technology synchronization stage accounted for Firm
24.83% and the proportion of enterprises in the technology leading stage is 17.93%. The innovation
number of employees below 1,000 accounted for 59.65% and more than 1,000 accounted for formance
40.35%. Private enterprises and foreign-funded enterprises accounted for 43.79% and ber
32.41%, respectively and state-owned enterprises and state-owned holding enterprises
accounted for 18.97% of the total sample. Middle and senior managers accounted for 77.58%
of the respondents and 81.38% of the total had more than 3 years of service in the enterprise, 969
which indicated that the respondents had rich work experience and had a better
understanding of the enterprise, which ensured that the response to the questionnaire was
accurate.

Measures

The constructs are measured using items based on the literature and a seven-point Liker
scale is adopted. The items of innovative search come from Rosenkopf and Nerkar (2001)
and Laursen and Salter (2006). The local search consists of five items: innovation of key
technologies within the organization; searching and selecting knowledge base within the
organization; mining existing technology areas; identifying and updating existing
knowledge directions within the organization based on the development of new technology
opportunities and searching knowledge areas which are similar to existing technology.
Boundary-spinning search includes six items: searching for knowledge from patent bulletin
disclosure; searching for knowledge from technology license; searching for knowledge from
external research institutions, universities or institutions of higher learning; searching for
knowledge from industry exhibitions; searching for knowledge from technical publications
and technical conferences and searching for knowledge from customers.

The items of capability reconfiguration come from the research and scale of Lavie (2006)
and Gatignon et al. (2002). Capability evolution consists of four items: adapting existing
specific capabilities and routines; absorbing new knowledge to develop existing knowledge
bases; improving existing technologies and seeking solutions based on previous experience.
Capability substitution includes six items: exploring and developing new concepts or
principles; developing new skills that were not available before; absorbing and creating new
knowledge to replace outdated knowledge; learning brand new or knowledge from different
knowledge bases; innovating and adopting different methods, routines or processes and
abolishing outdated old skills.

The measurement of “technological leapfrogging stages” cannot be found in the present
literature, attributed to the original introduction of the variable. This paper measured
the technological leapfrogging stages by two indexes: the technological level and the
technological capability of firms. According to the existing literature research, the enterprise
technology leapfrogging process involves four common stages: starting, following,
synchronizing and leading (Zheng et al, 2013; Wang, 2009; Sun and Liu, 2004; Bell, 2003).
We ask the interviewees to evaluate the gap in technological levels between their own
enterprises and the leaders in the past three years and choose their own stage in the
following options: The gap between us and the leader is huge and our technology is just
beginning; we have a certain gap with the leading enterprise, but we are catching up at full
speed; there is no gap between our technology and that of the leading enterprises, which is
roughly equivalent; our technology is in the leading position at present, some core
technologies are slightly higher than other advanced enterprises. Considering that these
measurements may contain some subjective elements that affect the results of the study,
we further adopt some mature practices in the existing literature to measure the stage of
technological leapfrogging according to the development of firm technological capability
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CMS (Lin et al, 2016; Li and Yu, 2017; Chen, 2006). The respondents are asked to answer the
15,5 current state of the enterprise’s technological capability and there were four items: we are
copying the technology of other advanced enterprises or are looking for replicable target
enterprises; we are digesting and absorbing the technology of advanced enterprises and we
have also made some initial innovation on the basis of imitation; we have equal R&D
cooperation with other leading peers or we mainly focus on our own technology patents and
970 integrate other technologies; we have the capability to innovative technologies and have
independent intellectual property rights. According to the answers, we mark each item 1-4
and calculate the average score of the two items and then judge which stage the firm is in
(indicated by the letter D): 1 = D < 2 as initial stage; 2 = D < 3 as the following stage;
3 =D < 4 as synchronization stage; D = 4 as a leading stage.

Innovation performance is based on the scale of Zhang and Li (2010) and Chen et al.
(2011) including seven items: the novelty of new products is better; the number of new
products is more; the number of patent applications is more; the speed of introducing new
products is faster; the sales revenue of new products is higher than the total sales; the added
value of new products and the profit margin of innovation are higher and the market share
of new products is higher. In the selection of control variables, we follow the usual practice
in the literature. Firm size, firm age and the industry to which the enterprise belongs are
adopted as the control variables in this paper as many studies do (Jian et al., 2015; Kotabe
et al., 2011). The industry type adopts a dummy variable, which is assigned to 1 in the high-
tech industry, otherwise, it is 0 (Chen and Zhai, 2013).

Non-response bias and common method variance tests

To test non-response bias, we divided the questionnaires into two groups: early recovery
(about 72%) and late recovery and used an independent Chi-square test to compare whether
there were significant differences between the two groups (Armstrong and Overton, 1977).
The results showed that the Chi-square value of all the tested variables was not significant,
indicating that there was no difference in the firm age, ownership, provinces, industries and
technological leapfrogging stages.

We conducted Haman single factor test to detect common method errors (Podsakoff and
Organ, 1986). We carry out a principal component analysis of orthogonal rotation of the
items of all variables, with a total interpretation capacity of 77.65%. As the first factor
explained only 18.07% of the variation, we have deleted the item with the cross-load
phenomenon, “we have more patent applications” to solve the common method error
(Andersson and Bateman, 1997; Podsakoff et al., 2003).

Reliability and validity

In terms of reliability, we calculated the revised corrected-item total correlation coefficient
(CITC) for each measurement item. The value of CITC of the item “abolishing outdated old
skills” is 0.424 < 0.5. After deleting this item, we recalculate the Cronbach’s « value and the
results show that the minimum value of Cronbach’s « is 0.911 > 0.90, which means this
study has good reliability.

In terms of validity, the measuring items are selected from the mature scale of the
literature. To ensure the content validity of the questionnaire, we revise the words and
phrases based on the feedback from interviewees. This paper uses exploratory factor
analysis and confirmatory factor analysis to test structural validity (Anderson and Gerbing,
1988). First, KMO and Bartlett sphere tests were performed on the scale. The results show
that the samples meet the requirements of factor analysis (Table 1).
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CMS The methods of confirmatory factor analysis include factor loading and fitting test,
15,5 convergence validity test and discriminant validity test. The validity test results of the
measurement model show that except for the chi-square degree of freedom ratio of the
boundary-spinning search for this variable is 3.925>3 and the RMSEA value is
0.101 > 0.08, the chi-square degree of freedom ratio of all other variables, GFI, AGFI and
RMSEA are in a reasonable range and the minimum value of each load factor is 0.779 > 0.75.
972 Through the observation of the modified index and the deletion of the item “knowledge
disclosed in the patent bulletin”, the model and the data are fitted well. The convergence
validity of the model shows that the SMC value of each item is greater than 0.5, the
standardized factor loading is greater than 0.7, the component reliability (CR) value is
greater than 0.7 and the average variance extraction (AVE) is greater than 0.5, which
indicates that the item has good convergence validity (Hair et al,, 1998). We use AVE method
to test the discriminant validity (Table 2). The results show that the square root value of the
AVE of each variable is greater than the Pearson correlation coefficient, so the questionnaire
has a good difference validity.

Results

Table 2 shows the descriptive statistics and the correlation matrix of the main variables in
our study. Our hypotheses were tested in five steps using structural equation models and
hierarchical regression.

First, we use the method of Hair ef al (1998) to study the whole model test. GFI = 0.894,
AGFI = 0.871 and RMESE = 0.040 indicate absolute fitness is excellent; NFI = 0.933, CFI =
0.978 and RFI = 0.924 indicate incremental fitness is good; PNFI = 0.822 and PGFI = 0.734
show parsimonious adaptability is good.

Second, the coefficient of the path between innovative search capability reconfiguration
and innovation performance is calculated and verified by using the structural equation
model (Figure 2).

Local search had a significant positive effect on capability evolution(8= 0.293, p <
0.001), significant positive effect on capability substitution(8= 0.106, p < 0.05); boundary-
spinning search had a significant positive effect on capability evolution(8= 0.325, p <
0.001), significant positive effect on capability substitution (8= 0.422, p < 0.001), hypothesis
HI1 was validated. Capability evolution has a significantly positive effect on innovation
performance (8= 0.425, p < 0.001) and capability substitution has a significantly positive
effect on innovation performance (8= 0.263, p < 0.001), hypothesis H2 was validated. From
the point of view of path coefficient, local search has a more positive impact on capability
evolution and boundary-spinning search has a more positive impact on competency
substitution. However, the path coefficients of local search and boundary-spinning search on
innovation performance are not significant, indicating that innovative search has no direct
impact on innovation performance.

Third, we adopt the method recommended by Mackinnon (2008) to test the mediating
role of capability reconfiguration between innovative search and innovation performance.
The results show (Table 3), we use three methods, namely, bia-corrected percentile method,
percentile method and Mackinnon PRODCLIN2 method, to calculate the confidence interval
of the model, respectively. The confidence intervals obtained by all three methods do not
contain zero. So the mediating effect of capability evolution and capability substitution
exists and is significant and H.3 is supported.

Than two mediating effects. Among them, [0.077, 0.201] and [0.083, 0.226] denote 95%
confidence interval mediated by capability evolution, [0.003, 0.063] and [0.05, 0.182] denote
confidence interval mediated by capability substitution.
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Forth, we adopt the hierarchical OLS regression model with technological leapfrogging Firm
stages as dummy variables (initial stage as a reference group) to test the moderating effects innovation
of technological leapfrogging stages (Jaccard et al., 1990). In Model 1, we include only control f

. . A . . performance
variables. The results show that firm size has a positive impact on innovation performance
(B=10.290, p < 0.001), but the impacts of firm age and industry on innovation performance
are not significant (p > 0.05). In Model 2 and Model 3, we include capability reconfiguration,
technological leapfrogging stages and their interactions in accumulative ways. From 973
the comparison between model 2 and model 3 (Table 4), it can be seen that the
interaction coefficients between capability evolution and technology synchronization,
capability evolution and technology leading are significant, indicating that the technology
leapfrogging stage plays a significant role in moderating the relationship between capability
evolution and innovation performance. Capability substitution and technology following,
capability substitution and technology synchronization and the interaction term coefficient
between capability substitution and technology leading are significant, which indicate that
technology leapfrogging plays a significant role in moderating the relationship between
capability evolution and innovation performance. In this study, the capability evolution of
different technology leapfrogging stages and the difference of the impact of capability
substitution on innovation performance are drawn, as shown in Figures 3 and 4.

Finally, we use the total effect moderation model (Edwards and Lambert, 2007) to further
test and analyze the moderating effects of the technological leapfrogging stages on the
whole mediation model. Table 5 shows the results of the moderation of the technological
leapfrogging stages on the relationship between local search and firm innovation
performance with capability reconfiguration as the mediator. The results show that: the
differences in indirect effects mediated by capability evolution are significant(8= 0.004,

Average variance
Variables Mean SD extraction 1 2 3 4 5
Local search 368 176 0.852 0.923
Boundary- 417 157 0.727 0.229 0.853
spanning search
Capability evolution 366 158 0.773 0406 0414 0.879
Capability substitution 389 138 0.678 0.231 0491 0376 0.823 1
Firm innovation performance  3.95  1.49 0.75 0363 0427 065 0513 0.866 o Tab_ e_2 :
Descriptive statistics
Note: The diagonal bold is the square root of AVE and the others are the Pearson correlation coefficient and correlations
Capabi'lity
evolution
Firm innovation
performance
Boundary- Canabilit 0.263"" Flgure 2.
panni o i Path coefficient of the
seanch sson whole model
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CMS

155 Bootstrapping Mackinnon
’ Bais-Corrected Percentile PRODCLIN2 95% CI
95%ClL 95%ClL
Variables Lower Upper Lower Upper Lower Upper
Local search Direct effect
—0.02 0.195 —0.028 0.182
974 Indirect effects
0.084 0.251 0.087 0.253 0.077 0.201
0.003 0.063
Boundary-spanning Direct effect
search —0.066 0.229 —0.063 0.233
Indirect effects
0.158 0.378 0.152 0.372 0.083 0.226
0.055 0.182
Table 3 Notes: In total, 5,000 bootstrap random samples are performed; Mackinnon PRODCLINZ is mainly used to
able o. test more than two mediating effects. Among them, [0.077, 0.201] and [0.083, 0.226] denote 95% confidence
Mediating effects of  interval mediated by capability evolution, [0.003, 0.063] and [0.05, 0.182] denote confidence interval
variables mediated by capability substitution

Dependent variable: firm innovation performance

Variables Model 1 Model 2 Model 3
Step1: control
Firm size 0.290"" 0.152" 0.088"
Firm age 0.010 0.009 0.003
Industry 0283 0.126 0110
Constant 2694 0.544 299"
Step2: main effects
Following stage (FS) —0.097 —2.476™
Synchronization stage (SS) —0.239 —3.328""
Leading stage (LS) 0401*, 0.319
Capability evolution (CE) 0.460™" 0.996™
Capability substitution (CS) 0.271" —0.769""
Step3: moderated effects )
CE'FS —0.233"
CE'SS —0.855™"
CE'LS —1.345™"
CS'FS 0795
CS'SS 16097
CS'LS 1.241"

%Z‘Sl:l;;l < of R 0125 0515 0.750

- . AR? 0.125 0.390 0.235
regulation effectin = zp 13,583 45,145 43109

technological . .
leapfrogging stage  Notes: p < 0.05; " < 0.01;

sk

» < 0.001

p <0.05; B=—0.224, p < 0.05; B= —0.447, p < 0.05); differences in indirect effects mediated
by capability substitution are significant(8= 0.102, p < 0.05; 8= 0.450, p < 0.05; 8= 0.332,
» < 0.05) and the difference of total effect was also significant(8 = 0.106, p < 0.05; 8= 0.226,
p < 005 B= —0.115, p < 0.05). Table 6 shows the results of the moderation of the
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technological leapfrogging stages on the relationship between boundary-spanning search
and firm innovation performance with capability reconfiguration as the mediator. The
results show that: the differences in indirect effects mediated by capability evolution are
significant (8= —0.334, p < 0.05; 8= —0.465, p < 0.01; B= —0.542, p < 0.05); differences in
indirect effects mediated by capability substitution are significant (8= 0.509, p < 0.05; B=
0.581, p < 0.05; B=0.509, p < 0.05); and the difference of total effect was also significant
(B=-0.116,p < 0.05; B=0.116, p < 0.05; B= —0.033, p < 0.05). Therefore, according to the
above discussion, H4a and H4b were verified (as shown in Tables 4, 5 and 6).

Conclusions and enlightenment
Research conclusions
The theoretical model of innovative search and innovation performance of catch-up
enterprises is constructed from the perspective of capability reconfiguration and the
relevant research hypotheses are put forward. The empirical results show that all the
hypotheses have passed the test. The conclusions are as follows:

The main results are as follows:

e both local search and boundary-spinning search, as two common forms of
innovative search, have a positive impact on firm innovation performance, which is
consistent with the research results of scholars on the impact of innovative search
on firm innovation performance (Zhang et al, 2017; Tan et al., 2017).

4 =g [nitial stage

| =

Weaker Capability evolution stronger

e===[0] lowing stage
Synchronization stage

e | cading stage

Firm innovation performance

m
4 emgmwnitial stage
3 emDm» o] lowing stage
Synchronization stage
2 empgmm] cading stage
1 X

Firm innovation performance

Weaker Capability substitution stronger

Firm
mmnovation
performance

975

Figure 3.
Moderating effects of
technological
leapfrogging stages
on the relationship
between capability
evolution and
innovation
performance

Figure 4.
Moderating effects of
technological
leapfrogging stages
on the relationship
between capability
substitution and
innovation
performance
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155 Initial Differences
’ Paths and effects: local stage Synchroni-
search as the dependent (reference Following  zation  Leading
variable group) stage stage stage 1 2 3
Stage I: ) ) ) )
976 Local search — capability 0.279" 0.346™"  0.338™" 0479 0.067°  0.059"  0.200"
evolution ] . . . ] )
Local search — capability 0136° —0141"  0398™" 05777 —0277°  0262° 04417
substitution
Stage II: N N N o N
Capability evolution — firm 0977 08007 01437 —0365" —0.177"" —0.834" —1.342"
innovation performance ) )
Capability substitution — —0.769" 0018" 0868  0394™ 0787° 1637 1163
Table 5. firm innovation performance ) N N . 5 )
Results of the Indirect effects 1: capability 0273" 02777 00487  -0175"  0.004" —0224" 0447
: evolution as a mediator
Egslfg?:rfa‘iﬁecm Of |direct effects 2 capability ~ —0105"  —0003"  0345" 0227 0102  0450° 0332°
5] substitution as a mediator ) )
leapfrogging stages  rota] effects 0.168" 0274° 0394 00537 0106° 0226° —0115
(local search as a
dependent variable)  Notes: “p < 0.05; "p < 0.01; *p < 0.001
Paths and effects: Initial Differences
boundary-spanning stage Synchroni-
search as the dependent (reference Following  zation Leading
variable group) stage stage stage 1 2 3
Stage I: ) ) )
Boundary-spanning 05817 0.234" 03277 0094 —0347" —0.254"" —0487"
search — capability
evolution . N B B B B
Boundary-spanning 0296 0265 0424™ 05717 —0.031"" 0.128™ 0279™
search — capability
substitution
Stage II: _ _ . _
Capability evolution — 08807  0759™" 01417 —0324" —0.121"" —0.739" —1.204™
firm innovation
performance ) ) . » ) )
Capability substitution — —0.725" 0010 0864™ 0512 073" 1589 1237
firm innovation
performance ) )
Table 6. Indirect effects 1: 05117 0.178" 0.046™  —0030" —0334" —0465" —0.542"
Results of the capability evolution as a
moderating effects of mediator - . - . . . .
technological Indlregt_ effects 2 ) —0.215 0.003 0.366 0.294 0.509 0.581 0.509
leapfropging stages capag%hty substitution as
f a mediator
(boundary-spanning  Toty] effects 0297 0180"  0412%  0264° 0116  0116° —0033"
search asa
dependent variable)  Notes: “p < 0.05; p < 0.01; "p < 0.00
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« Innovative search has a direct causal path to capability reconfiguration. The effect Firm
of local search and boundary-spinning search on innovation performance is realized innovation
through the full mediation of capability reconfiguration. The enterprise’s resource

selection behavior itself cannot spontaneously form the enterprise’s innovation. performance
Only by constantly updating and reconstructing the capability to obtain, configure,
arrange and integrate resources can enterprises stimulate the emergence of
innovative results.
977

» The impact of local search and boundary-spanning search on capability reconfiguration
is significantly different. On the one hand, local search has a greater positive impact
on capability evolution and boundary-spinning search has a greater positive impact on
capability substitution. Local search is more conducive to evolutionary repair of the
capability due to a greater focus on the proximate technological knowledge and
historical experience (Hu and Yu, 2017a). While boundary-spinning search will help to
break the core competency rigidity and achieve iteration of capabilities through access
to diversity resources (Hu and Yu, 2017b). On the other hand, boundary-spinning
search has a more positive effect on innovation performance than local search.
Boundary-spinning resource integration has become an important way for enterprises
to enhance their innovation capability (Lu et al, 2017).

e The relationship between innovative search, capability reconfiguration and
innovation performance evolves during the different stages of technological
leapfrogging. Technological leapfrogging stages moderate the relationship between
capability evolution, capability substitution and innovation performance. In the
early stage of technological leapfrogging, the weak knowledge base and limited
capability require enterprises to choose a gradual development way to maintain the
stability of the capability structure and smoothness of the organizational routines.
Therefore, capability evolution based on core path patching is more beneficial to
innovation. In the later stage of technological leapfrogging, enterprises accumulate a
lot of organizational inertia and fall into the competence rigidity trap. Capability
substitution based on core path reconstruction is a more effective way to break
capability rigidity and promote innovation.

Theoretical contribution
According to Dutrénit (2004), rapid innovation upgrading is key to catching up with
technological leaders. In a dynamic environment, enterprises should not only pay attention to
internal R&D but also try their best to absorb external resources and constantly improve and
rebuild their own capabilities. This study uses a sample of 290 firms from China to explore how
innovative search affects innovation performance. This paper further discusses the mediating
effects of capability reconfiguration on the relationship between innovative search and
innovation performance and how technological leapfrogging stages moderate these variables.
The theoretical contributions of this paper are mainly manifested in the following three aspects:
First, this paper reveals the relationship between innovative search and innovation
performance and analyzes the paths of local search and boundary-spinning search affecting
innovation performance. The findings also enrich the theory of organizational search and
firm innovation. Literature has supported the view that external knowledge search can help
enterprises optimize knowledge structure and enhance a firm’s capability of identifying and
acquiring the technology. However, there is little literature on how local resource search
affects innovation. Through empirical research, this paper finds that local search is not only
an expedient measure to improve performance (Wu and Liu, 2018; Schumpeter, 1934) but
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CMS also an effective way to realize capability reconstruction and technological innovation
15,5 (Schreyogg and Kliesch Eberl, 2007). Both the exploitation for internal knowledge and the
exploration of external resources are helpful for enterprises to break the resource
constraints, expand the strategic space and promote innovation (Katila and Ahuja, 2002;
Zhao and Zhang, 2013). Therefore, enterprises should not only accept the diversified
innovation elements outside the organization but also pay attention to the inheritance of
978 their own inherent culture and experience.

Second, this study makes incremental contributions to dynamic capability theory by
revealing the whole paths of innovative search affecting innovation performance and
indicating the important roles of capability reconfiguration. Prior studies have mainly
explored the direct effects of innovative search on innovation performance. Our research
reveals that the positive relationship between innovative search and innovation
performance is completely mediated by capability reconfiguration. Therefore, to catch up
with industry leaders, the latecomers need not only to expand the resource base of
innovation through knowledge search (Zhang and Zhao, 2013) but also to rehabilitate and
reconstruct their capabilities (Lavie, 2006).

Third, this paper provides a new perspective for organizational search and technological
catch-up theory by revealing the path evolution of innovative search, capability
reconfiguration and innovation performance in different technological leapfrogging stages.
Our findings are consistent with the view that innovation strategies are flexible and
capabilities will evolve over time (Helfat and Peteraf, 2003). This study shows that, in the
process of technological leapfrogging, the role of capability reconfiguration changes in
stages: the effect of capability substitution on innovation performance is generally gradually
stronger, while that of capability evolution is gradually weaker, which shows that the
capability growth of enterprises should go through the evolution process from core path
reparation to core path reconfiguration (Girod and Whittington, 2015).

Practical implications

In terms of practical implications, our results provide guidance for managers on how to
access internal and external resources and to advance dynamic capabilities configuration,
which has not been perfectly answered in theory (Wu and Liu, 2018; Saranga et al., 2018).
Our findings give executives of latecomer firms special guidance on how to build dynamic
capabilities in a dynamic process of technological catch-up and leapfrogging, to improve
firm innovation performance, which is crucial both in theory and in practice (Zhang et al.,
2020). First of all, our results suggest that both boundary-spanning search and local search
have significantly positive effects on innovation performance. The findings not only remind
firm managers of the negative consequences of neglecting resource search (Laursen and
Salter, 2006; Rosenkopf and Nerkar, 2001) but suggest the directors should pay attention to
the trade-off between local and no-local search (Katila and Ahuja, 2002; Lavie et al., 2010).
Second, this study also reveals that the evolution and substitution of capabilities are
important mediators between innovative search and innovation. This suggests that
although knowledge acquisition is an urgent need for latecomer enterprises, strengthening
capability construction is an inevitable way to realize enterprise innovation (An et al., 2018).
This finding suggests that managers should pay more attention to the development of inner
innovation capabilities. Third, we would like to point out that the strategic planners of an
enterprise should not ignore the effects of technological leapfrogging stages. Our empirical
results show that, in general, the early stage of technology catch-up, capability evolution
contributes more to innovation performance; and the later stage of technological
leapfrogging, capability substitution is a more effective innovation engine. Therefore, the
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decision-makers of enterprises should dynamic their innovation strategies, according to the Firm
change of firm growth stage. innovation

performance

Research limitations and prospects

First of all, due to space constraints, we discuss the innovation capability primarily based on

a technological perspective, not a market or policy perspective. In fact, business model

innovation, market dynamic capability, industry competition and national policy 979
development also have a significant impact on firm innovation capability. Our future
research will combine market driving factors with technology driving factors and further
research the co-evolving of innovation capability and environment. Second, Lee and Lim
(2001) propose three different modes of catch-up: path-following, path-skipping and path-
creating. These different ways of improving innovation performance and the relationship
between capability reconfiguration and innovation performance can be studied in the future.
Third, due to the use of cross-section data, this study may not fully reveal the causal
relationship with the lag effects and we will use diachronic data for further research. Finally,
the method of mediating and moderating effect test may not completely reveal the complex
mechanism of search and innovation performance, we will continue our studies by using
nonlinear dynamic simulation and historical case method in the future.
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