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Phakpoom Tippakoon (Thailand), Haiyue Jiang (Thailand)

THE EFFECTS OF SEARCH
BREADTH AND SEARCH DEPTH
ON THE PRODUCT INNOVATION
OF YOUNG FIRMS: EVIDENCE
FROM THAI MANUFACTURING
INDUSTRY

Abstract

While the majority of open innovation literature focuses on established firms, this
study extends the existing literature by examining young and newly market-entrant
firms. The purpose of this study is to investigate the impact of two open search strate-
gies — search breadth and search depth - on the product innovation of young firms.
The study focuses on the manufacturing industry due to its higher propensity for prod-
uct innovation compared to the service sector. The data were collected via a postal sur-
vey of manufacturing firms in Thailand, conducted between March and August 2021.
Respondents consisted exclusively of CEOs or senior managers, yielding a final sample
of 423 firms for analysis. The analysis employed Negative Binomial Regression (NBR),
a statistical method suitable for data violating the mean-variance equality assumption
inherent in this dataset. The results reveal that search breadth exerts a statistically sig-
nificant positive influence on product innovation. An inverted U-shaped relationship
between search breadth and product innovation is not statistically significant. Search
depth has a statistically significant negative effect on product innovation. Finally, an
inverted U-shaped relationship between search depth and product innovation is sta-
tistically significant, indicating that greater search depth corresponds to diminished
innovation. In summary, the findings suggest that search breadth benefits product in-
novation in young firms, whereas search depth hurts their product innovation.

Keywords search breadth, search depth, product innovation, young
firms, Thailand
JEL Classification M13, 036, 031

INTRODUCTION

Open innovation and external knowledge sourcing are widely recog-
nized as critical factors in enhancing a firm’s innovative capabilities
(Caloghirou et al., 2004; Cassiman & Veugelers, 2006; Doloreux et al.,
2019; Rodriguez et al., 2017). Firms can acquire external knowledge
through two primary search strategies: search breadth and search
depth (Ferreras-Méndez et al., 2015; Greco et al., 2016; Laursen & Salter,
2006; Zang et al., 2014). While search breadth emphasizes interactive
learning with diverse partners to acquire novel knowledge distinct
from the firm’s existing knowledge base, search depth focuses on in-
tensive engagements with a selected few organizations to deepen and
specialize the firm’s current knowledge base (Laursen & Salter, 2006).

While the effects of these two knowledge search strategies on innova-
tion in established firms are well-documented, research on their im-
pact on the innovative capabilities of young firms remains limited. As
late entrants, young firms must actively develop innovations to com-
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pete with incumbent competitors, making external knowledge sourcing essential for their innovation
efforts. A critical question arises: Which strategy — breadth or depth - has a greater impact on the in-
novation performance of young firms? This question is particularly significant for young firms because
they are often resource-constrained and must allocate their limited resources as efficiently as possible to
maximize innovation outcomes (Kraus et al., 2020; Protogerou et al., 2017).

Since each knowledge search strategy entails distinct costs, risks, and considerable resources, firms
must adopt these strategies at the optimal level. Breadth and depth strategies both may promote innova-
tions, but excessive reliance on either approach may adversely affect innovative performance (Ferreras-
Méndez et al., 2015; Laursen & Salter, 2006). Thus, young firms should prioritize the strategy that maxi-
mizes their innovation outcomes while maintaining an efficient balance in resource allocation (Bruneel
et al., 2010; Yli-Renko et al., 2001). However, empirical evidence on the optimal configuration of search

breadth and depth for young firms remains scarce in the existing literature.

1. LITERATURE REVIEW

AND HYPOTHESES

1.1. Open search strategies

Open search is a firm’s strategy of using external
knowledge for innovative activities. Firms under-
take an open search strategy to complement their
internal knowledge resources to enhance their in-
novative capabilities (Laursen & Salter, 2006). Due
to rapid technological change, shortened product
life cycles, and the widespread distribution of spe-
cialized knowledge, firms can no longer pursue
their innovative activities alone (Chesbrough et
al., 2006; Chesbrough, 2017). Even large firms with
considerable R&D capacity acquire knowledge
from outside to complement their internal knowl-
edge-generation activities (Chesbrough, 2003).
Open search is necessary for young and small firms
as they need external knowledge to compensate for
their limited internal knowledge-generation capa-
bilities (Gimenez-Fernandez et al., 2019).

The external knowledge-sourcing literature sug-
gests external knowledge sources from which firms
can obtain insights to enhance their innovative ca-
pability, including customers, suppliers, competi-
tors, knowledge-intensive business services (KIBSs),
industrial and trade associations, universities, pub-
lic research organizations (PROs), and government
agencies. Each of these sources possesses different
types of knowledge and expertise. Consequently,
they can be regarded as separate search spaces, often
requiring different organizational practices for effec-
tive knowledge acquisition (Laursen & Salter, 2006).

http://dx.doi.org/10.21511/ppm.23(3).2025.39

The open search literature proposes that firms could
benefit from two different strategies of external
knowledge sourcing — search breadth and search
depth (Laursen & Salter, 2006). On the one hand,
firms that source knowledge from a wide range of
sources (i.e., search breadth) can obtain diverse in-
formation, which increases the possibility of recom-
bining various pieces of information to produce
novel insights (Kobarg et al., 2019; Zang et al., 2014;
Zhou & Li, 2012). On the other hand, firms can also
benefit from sourcing knowledge intensively from
particular knowledge actors (i.e., search depth).
Through intensive knowledge interaction with
some actors, firms can gain a deep understanding
of specialized technological fields, enabling them to
develop the capacity to refine their existing knowl-
edge and exploit its value. Additionally, intensive
interaction reduces misunderstandings, mistrust,
and information leaks in knowledge transfer, there-
by reducing transaction costs and enhancing the ef-
fectiveness of knowledge transmission (Flor et al.,
2018; Martini et al., 2012; Xu, 2015).

A study on young firms’ external knowledge acqui-
sition for innovative activities is scarce (Friesl, 2012;
Kraus et al., 2020). This is surprising given that
these firms are likely to seek external knowledge
as their internal knowledge generation capabilities
are limited (Hughes et al., 2007; Protogerou et al.,
2017). Some scholars argue that external knowledge
sourcing is crucial for the survival of young firms
(Chandler & Lyon, 2009) and their innovation per-
formance (Li, 2022). Thus, if external knowledge is
SO necessary, it is relevant to examine the external
knowledge acquisition strategy that is most effec-
tive for the innovation performance of young firms.
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1.2. Search breadth and innovation

Search breadth is defined as a firm’s strategy to
acquire knowledge from a wide range of sourc-
es (Laursen & Salter, 2006). In empirical works,
breadth is generally measured as the number of
different sources from which firms acquire knowl-
edge, regardless of how intensively knowledge is
acquired from each source (Ferreras-Méndez et
al., 2015; Radicic, 2021; Ye et al., 2023). There are
some ways in which search breadth can enhance
firms’ innovativeness. First, from the resource-
based view (Mowery et al., 1998), interacting with
various knowledge actors can also mean access
to a great diversity of resources and assets. When
firms are connected to a diverse knowledge net-
work, they can benefit from resources and assets
that are pooled and shared, thereby increasing re-
source complementarity and leading to improved
innovation performance (Kobarg et al, 2019;
Nieto & Santamaria, 2007).

Second, based on the knowledge recombination
perspective (Savino et al., 2017; Xiao et al., 2022),
innovations tend to build on new knowledge
components and are the result of the recombina-
tion of those components. Acquiring new knowl-
edge components that differ from a firm’s existing
knowledge can increase the possibilities of knowl-
edge recombination to generate novel innovations
(Xiao et al., 2022). New knowledge components
can alter firms’ perceptions, provide firms with al-
ternatives to solving technical problems, and help
them avoid the risk of cognitive lock-in (Barbieri
etal., 2020; Visser & Boschma, 2004). In this case,
obtaining knowledge from various sources en-
larges the set of new knowledge components from
which firms can recombine to generate novel in-
sights (Leiponen & Helfat, 2010). Firms taking a
search breadth strategy and seeking knowledge
widely across multiple knowledge domains will
have more choices for knowledge recombination
and are likely to have better innovative perfor-
mance than firms that search narrowly (Savino et
al., 2017; Xiao et al., 2022).

Third, searching for knowledge from multiple
sources can augment a firm’s absorptive capac-
ity, which is essential for its innovative capabil-
ity (Ferreras-Méndez et al., 2015). As firms source
knowledge from various actors, they learn to ex-
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plore and evaluate relevant information, acquire
and transform it into new organizational knowl-
edge, and exploit new knowledge for a commercial
end (Ferreras-Méndez et al., 2016).

Finally, as the outcomes of external knowledge
search activities are generally uncertain and the
payoff cannot be fully realized beforehand (Nelson
& Winter, 1982), diversifying the knowledge sourc-
es in the search process can help firms mitigate the
risks and uncertainty associated with their search
activities (Gimenez-Fernandez et al., 2020).

Though the number of studies examining the re-
lationship between search breadth and young
firms’ innovations is limited, a few notable stud-
ies suggest a positive and significant relation-
ship. Gimenez-Fernandez et al. (2020) examine
the impacts of the knowledge-sourcing breadth
and R&D investment on the innovation perfor-
mance of young and old SMEs in Spain. The re-
sults show that breadth exerts a more substantial
positive effect on the innovation performance
of young SMEs than older SMEs, who benefit
more from in-house R&D investment. Similarly,
Gimenez-Fernandez et al. (2019) find that coop-
eration breadth, measured as the number of co-
operation partners, is positive and significant on
young firms’ product innovation performance.
This effect is particularly pronounced for young
firms in the high-tech industry, where products
are more complex and knowledge is more distrib-
uted, necessitating that small, young firms with
limited knowledge-generation capabilities source
knowledge externally. Additionally, Pangarkar
and Wu (2013) demonstrate that a large number
of alliances and alliance partner diversity have
a positive and significant impact on the innova-
tion performance of startup firms. These scholars
suggest that young firms can access a wide range
of complementary resources by establishing alli-
ances with diverse partners, resulting in superior
innovation performance. All these findings align
with the search breadth thesis.

Therefore, drawing on the extant literature, it can
be argued that young firms adopting a search
breadth strategy enhance their innovative capa-
bilities. This approach facilitates access to novel
and complementary knowledge resources, in-
creases the potential for knowledge recombina-
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tion, strengthens absorptive capacity, and miti-
gates risks and uncertainties inherent in innova-
tion processes.

1.3. Search depth and innovation

Search depth refers to a firm’s strategy to acquire
knowledge intensively from specific knowledge
sources (Chiang & Hung, 2010; Laursen & Salter,
2006). The argument for the influence of search
depth on superior innovation performance can
be found in the relational view (Borgatti & Cross,
2003; Dyer & Singh, 1998). According to this per-
spective, firms can achieve superior innovation
performance by tapping into long-term inter-or-
ganizational networks and establishing close ties
with other organizations in the network (Zheng
et al., 2013). As external knowledge acquisition of-
ten involves transferring complex technological
knowledge, effectively transmitting it requires in-
tensive interactions between firms and their part-
ners (Ferreras-Méndez et al., 2016). Also, the tacit
knowledge component tends to be effectively trans-
ferred through strong inter-organizational ties
(Tamer Cavusgil et al., 2003). Thus, search depth
can be an effective mechanism for transferring tacit
knowledge. Moreover, based on intensive and long-
term interactions between firms and their knowl-
edge partners, search depth will strengthen trust
and social capital, thereby reducing opportunistic
behavior and transaction costs in knowledge ex-
change and making knowledge transfer more stable
and effective (Terjesen & Patel, 2017).

The positive and significant effect of search depth
on firms’ innovativeness is highlighted by many
studies (e.g., Chiang & Hung, 2010; Flor et al., 2018;
Martini et al., 2012). However, there has been lim-
ited research on the relationship between search
depth and the innovation performance of young
firms. According to Friesl (2012), young firms tend
to be specialized in a particular field of technol-
ogy or a specific product segment. Their knowl-
edge base tends to be narrower and less diversified
than that of older companies. Consequently, they
will likely adopt an exploitative learning strategy
and source knowledge from familiar technologi-
cal fields to optimize their specialized and nar-
row knowledge base. Additionally, Yli-Renko et
al. (2001) find that social capital, conceptualized
as social interaction, quality of relationships, and
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strong network ties with key customers, facili-
tates knowledge acquisition in young high-tech
firms and results in superior product innovation
performance.

Building on the existing literature, it can be argued
that young firms pursuing a search depth strategy
improve their innovative performance by gaining
access to complex technological knowledge. Such
knowledge often necessitates intensive interactions
to facilitate efficient transfer. Furthermore, since
the search depth approach relies on trust-based re-
lationships, it lowers transaction costs in knowledge
exchange, thereby enhancing the effectiveness of
assimilating sophisticated technological expertise.

1.4. Over-search effects

The impact of search breadth and depth on in-
novation performance is not always positive. At
some point, continuous increases in the breadth
and depth of knowledge search may result in di-
minishing returns - the point at which the over-
search effect becomes predominant (Laursen &
Salter, 2006). Over-search effects may occur in
many ways. First, according to the transaction
cost perspective, when firms source knowledge
broadly or intensively from many external knowl-
edge partners, the coordination and monitoring
costs increase (Guo & Wang, 2014). With a large
number of knowledge partners, it would be costly
for firms to monitor all partners’ behaviors, allow-
ing opportunistic behaviors to occur and making
some knowledge-sourcing activities inefficient
(Sampson, 2004; Wang et al., 2021).

Second, based on the attention-based view (Ocasio,
1997), when firms source knowledge widely or in-
tensively, managers with limited time and cog-
nitive capacity may struggle to allocate their at-
tention to all the information obtained from
those sources (Laursen & Salter, 2006; Radicic,
2021). Managers’ attention is regarded as a criti-
cal resource of the firm, which will be fully lev-
eraged when managers focus on particular issues
(Ocasio, 1997). However, when there are too many
ideas sourced from outside, managers may not be
able to devote their attention to all those ideas.
Consequently, some incoming information will be
unutilized and become redundant (Radicic, 2021;
Terjesen & Patel, 2017).
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Third, each knowledge source is a separate en-
tity with specific norms and organizational set-
tings, requiring the knowledge-acquiring firms
to develop different practices and routines for ob-
taining knowledge from each source (Laursen &
Salter, 2006). Thus, when the number of sources
for knowledge acquisition increases, firms bear
higher managerial costs of knowledge acquisition.
Sourcing external knowledge in this way requires
young firms to allocate their limited managerial
resources to acquire knowledge from multiple
sources (Greco et al., 2016; Xu, 2015), making their
knowledge-sourcing activities less optimal.

Ultimately, successful knowledge sourcing requires
a certain level of absorptive capacity to identify rel-
evant knowledge and leverage it for commercial
benefits (Cohen & Levinthal, 1990; Zahra & George,
2002). However, as young firms have limited ab-
sorptive capacity (Gray, 2006), acquiring knowl-
edge from multiple sources would exhaust their ab-
sorptive capacity (Radicic, 2021; Xu, 2015), thereby
deteriorating their innovation performance.

Many empirical studies demonstrate that the
breadth and depth of knowledge search have a cur-
vilinear effect on firms’ innovation performance,
exhibiting an inverted U-curve relationship (e.g.,
Chen et al., 2011; Greco et al., 2016; Kobarg et al.,
2019; Laursen & Salter, 2006; Xu, 2015). In the case
of young firms, Gimenez-Fernandez et al. (2019)
and Gimenez-Fernandez et al. (2020) find that
search breadth has an inverted U-curve relation-
ship with firms’ innovation performance, while
Pangarkar and Wu (2013) also report a similar
finding. However, existing studies have not exam-
ined the curvilinear relationship between search
depth and innovation in young firms.

Given the costs associated with external knowl-
edge search strategies and the substantial resourc-
es required for such activities, both breadth and
depth approaches can positively influence young
firms’ innovation performance - but only up to
an optimal level of search intensity. Beyond this
threshold, excessive search breadth or depth may
diminish innovative outcomes. In other words, the
relationship between these search strategies and
innovation follows an inverted U-shaped curve,
where moderate levels of search yield the greatest
benefits, while overextension proves detrimental.
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In summary, the objective of this study is to in-
vestigate the impact of search breadth and search
depth (two open search strategies) on the inno-
vation performance of young firms. The follow-
ing four hypotheses are formulated based on the
above literature review. The first two hypotheses
(hypothesis 1 and hypothesis 2) test the linear ef-
fects of search breadth and search depth on young
firms’ innovation, while the last two hypoth-
eses (hypothesis 3a and hypothesis 3b) examine
the curvilinear effects of breadth and depth on
innovation.

HI: Search breadth is essential for young firms’
innovation performance.

H2: Search depth is significant for young firms’
innovation performance.

H3a: The effect of search breadth on young firms’
innovation performance is curvilinear, ex-
hibiting an inverted U-curve relationship.

H3b: The effect of search depth on young firms’ in-
novation performance is curvilinear, exhibit-
ing an inverted U-curve relationship.

2. METHODS

2.1. Data

The sampling frame for this study consists of
manufacturing firms operating in Thailand. The
manufacturing sector was selected as the focus of
this research due to its empirically demonstrated
greater propensity for generating technological in-
novations compared to the service sector (Arundel
& Kabla, 1998; Pavitt, 1984; Tether, 2005). Firm-
level data were obtained from the Department of
Industrial Work’s (DIW) Manufacturing Industry
Database, the most comprehensive and authori-
tative registry of manufacturing enterprises in
Thailand. As of January 2021, the database con-
tained records for 73,000 registered manufacturing
firms. This publicly accessible repository provides
essential information, including firm names, postal
and email addresses, and telephone numbers.

The data collection was done primarily by post-

al survey, which was carried out in two rounds:
March-May and June-August 2021. The question-
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naire was developed based on relevant literature. It
was revised several times based on comments and
suggestions from six innovation management ex-
perts to ensure its content validity. Questionnaires
were sent out in March 2021 to 5,000 randomly se-
lected firms. The official cover letter was sent along
with the questionnaire, with the following key de-
tails. First, it requested that owners or top-level
executives complete the questionnaire in order to
obtain the most reliable information. Second, it
certified the confidentiality and anonymity of the
firm-related information, which would be used
solely for research purposes and would not be dis-
closed under any circumstances without explicit
consent.

By the end of May, only 193 questionnaires were
returned with complete information (3.86% re-
sponse rate).! Due to a low response rate, a second-
round survey was conducted by resending ques-
tionnaires to 2,000 firms that did not respond in
the first round, along with follow-up emails and
telephone calls. By the end of August, 230 complete
questionnaires were returned. Therefore, there are
423 respondent firms from the two rounds of sur-
vey, of which 60 (14.2%) are young firms (1-5 years
old) and 363 (85.8%) are older firms.

The non-response bias in the dataset was exam-
ined by comparing the age, employee count, ex-
port share, and foreign investment share of first-
round and second-round respondent firms. The
results from the independent ¢-test show no sta-
tistically significant difference in means between
the two samples, indicating that non-response bi-
as is not a severe issue. The common method bias
was also checked using Harman’s one-factor test
(Podsakoff & Organ, 1986). The result of the ex-
ploratory factor analysis showed that no single fac-
tor dominated the majority of variance, suggesting
that the common method bias issue is negligible.

2.2. Variables
2.2.1. Dependent variable — Product innovation
The dependent variable in this study is the firms’

product innovation. This study focuses on prod-
uct innovation because it is vital for the survival

Problems and Perspectives in Management, Volume 23, Issue 3, 2025

and competitiveness of young firms (Marion et al.,
2012). Specifically, when competing with incum-
bent firms for market share, young firms must
introduce new products or products that differ
from those of incumbent firms (Antolin-Lépez et
al., 2015). Product innovation is measured by the
number of new products that firms have intro-
duced into markets over the past three years, re-
gardless of whether the products are new to firms
or new to markets.

2.2.2. Independent variables

Key independent variables in this study are open
search breadth (BREADTH) and open search
depth (DEPTH). The sample firms were asked to
indicate the degree to which each of the eight ex-
ternal knowledge sources is important for firms’
technology development and innovation, includ-
ing competitors, suppliers, clients, KIBSs, industry
associations, universities, PROs, and government
agencies. The degree of importance is measured on
a six-point Likert scale (0 = not important at all / 5
= most important).

Open search variables “BREADTH” and “DEPTH”
are constructed following the conventional meth-
od used by previous studies (e.g., Chiang & Hung,
2010; Chen et al., 2011; Kobarg et al., 2019; Laursen
& Salter, 2006). BREADTH is constructed by trans-
forming the degree of importance of each knowl-
edge source (0-5) into a binary variable, coding 1
if the degree of importance is originally 1-5 and 0
otherwise. Then, a variable BREADTH is derived
by summing across eight sources, and it is repre-
sented as the whole number between 0 (when a
firm did not acquire knowledge from any source)
and 8 (when a firm acquired knowledge from all
eight sources) (Cronbach’s alpha = 0.935). Similarly,
DEPTH is constructed by recoding the degree of
importance of each knowledge source into a bi-
nary variable, assigning 1 if the degree of impor-
tance is originally 4 or 5, and 0 otherwise, then
summing across all knowledge sources to give the
whole number between 0 and 8 (Cronbach’s alpha
= 0.857). Conceptually, BREADTH captures the va-
riety of sources from which firms acquire knowl-
edge, while DEPTH denotes the intensity of knowl-
edge acquisition (Laursen & Salter, 2006). To test

1 The low response rate is attributable to the country-wide COVID-19 lockdown during the survey period.
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for curvilinear effects of BREADTH and DEPTH,
the square terms of these variables (BREADTH2
and DEPTH?2) were used. Variables BREADTH,
DEPTH, and their square terms are mean-centered
to mitigate the structural multicollinearity problem.

A binary dummy variable, YOUNG, is produced to
capture the group of young enterprises. In this study,
the age range of 1-5 years is used to identify young
firms, consistent with Li (2022), because this age
range can capture the group of startup firms, which
are regarded as an important engine of an innovative
economy (Choi et al., 2020). The variable YOUNG
is coded as one if the firm’s age is five or less, and
zero otherwise. To analyze the effect of open search
strategies (BREADTH, BREADTH2, DEPTH, and
DEPTH2) on young firms product innovation,
this study follows the approach used by Gimenez-
Fernandez et al. (2019) and Gimenez-Fernandez
et al. (2020) by interacting each open search vari-
able with the young-firm dummy variable (ie.,
BREADTH*YOUNG and DEPTH*YOUNG).

Some variables are included to control for their
potential impacts on firms’ product innovation,
including SIZE, SKILL, EXPORT, R&D, and in-
dustrial sector dummies. SIZE is measured as
the number of full-time employees (log). SKILL
is the share of employees with higher education.
EXPORT is the share of the revenue received from
exports. R&D is the average annual R&D expen-
diture in the past three years (log). Industry dum-
mies are also added to control for specific sectoral
effects on firms’ product innovation. The dummy
variables - SECTOR1, SECTOR2, SECTOR3, and
SECTOR4 - are created according to Pavitt’s tax-
onomy (Pavitt, 1984). SECTORI represents suppli-
er-dominated industries (textile, clothes, leather,
wood products, paper, printing, furniture, repair,
and others). SECTOR2 denotes scale-intensive in-
dustries (foods, beverages, tobacco, non-metallic,
metal, and fabricated metals). SECTOR3 refers to
specialist supplier industries (machinery, motor
vehicles, and auto parts). Finally, SECTOR4 rep-
resents science-based industries (petrochemicals,
pharmaceuticals, computers and electronics, and
electrical devices). SECTORA4 is a baseline sector.

SIZE is expected to be positively associated with

firms’ innovation performance, as large firms pos-
sess more resources to invest in innovation-related
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activities (Noori et al., 2017). SKILL is also expect-
ed to positively affect innovation, as firms with a
greater share of knowledgeable workers tend to
have a larger knowledge stock and to acquire and
utilize knowledge more efficiently (Lund Vinding,
2006). Firms active in the export market can ac-
quire diverse knowledge inputs that are not avail-
able in the domestic market, thereby enhancing
their innovative capabilities (Salomon & Shaver,
2005). Therefore, EXPORT is expected to affect
firms’ product innovation positively. Based on the
absorptive capacity perspective, R&D investment
not only affects innovation performance directly
but also increases firms’ abilities to acquire and
utilize external knowledge (Cohen & Levinthal,
1990). Thus, R&D is expected to exert a positive
effect on innovation. Finally, firms in different
sectors are likely to differ in their innovativeness.
Firms in the science-based sector tend to innovate
more than the other three sectors (Pisano, 2010).

2.3. Analytical method

The primary analysis in this study employs the
Negative Binomial Regression (NBR). The NBR
is designed to analyze the count dependent vari-
able, as is the case with new product counts used
to capture firms’ product innovation performance
in this study. An alternative to the NBR is the
Poisson Regression (PR). However, when the as-
sumption of mean-variance equality is not held,
the NBR tends to be more appropriate than the PR
(Long, 1997). This assumption is found to be not
held in all model specifications, as indicated by
the statistical significance of the alpha coeflicient
(see Table 2), suggesting that the NBR is preferable
to the PR (Hardin & Hilbe, 2018).

3. RESULTS

Before running NBR, the multicollinearity among
independent variables was checked. In Table 1,
bivariate correlations and VIF statistics are dis-
played. The correlation between BREADTH and
BREADTH?2 is seemingly high, even after they
are mean-centered. However, they are unlikely to
cause serious multicollinearity problems, as the
VIF statistics are much lower than 10, the thresh-
old at which multicollinearity may cause serious
issues in regression estimates (Wooldridge, 2016).
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Table 1. Bivariate correlations and variance inflation factors (VIF) of independent variables in the NBR

models
1 2 3 4 5 6 7 8 9 10 11 12

1. BREADTH |
ZBREADTHE 0 =07530 L 1 e
3. DEPTH .
T B B B
SSIZE o ABS | SIAP L 208 0027 1

6. SKILL .
B L T O B B e e
8RED 248 8L SR
9. SECTOR1 -163°
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Note: *p <0.01;°p < 0.05.

Table 2 reports the NBR results in five model spec-
ifications. Specification 1 includes only control
variables and serves as a baseline for the analysis.
Specification 2 estimates the interaction effects of
BREADTH and YOUNG to see whether search
breadth is vital for product innovation for young
firms, compared to older firms, thereby testing
Hypothesis 1. Specification 3 estimates Hypothesis
3a by including the square term of BREADTH
and the interaction term BREADTH*YOUNG,
testing whether the curvilinear effect (inverted
U-curve pattern) of search breadth on product in-
novation exists for young firms. In Specification
4, Hypothesis 2 is tested by estimating the inter-
action effect of DEPTH and YOUNG to assess
whether the impact of search depth on innovation
is more pronounced for young firms, compared
to older firms. Finally, Specification 5 adds the
square term of DEPTH together with the inter-
action term DEPTH*YOUNG to check whether
the curvilinear effect (inverted U-curve pattern)
of search depth on product innovation exists for
young firms, thereby testing Hypothesis 3b.

The first thing to notice is the model summary
statistics, which show that the Pseudo-R? of mod-
el specifications 2-5 increases remarkably from
the baseline specification, suggesting that includ-
ing key variables better explains the variance of
the dependent variable. The alpha coefficients are
statistically significant for all specifications, indi-
cating that the mean-variance equality assump-
tion is not supported, and hence, the NBR is pref-
erable to the PR.
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Specification 2 shows that the coefficients of the
YOUNG, BREADTH, and BREADTH*YOUNG
variables are positive and statistically significant,
although they are moderately significant (p < 0.10)
for the last two variables. This result suggests that,
for young firms, search breadth is a crucial search
strategy for improving their product innovation.
Thus, the result supports Hypothesis 1, which
states that search breadth is essential for the in-
novation performance of young firms.

In Specification 3, BREADTH? is not statis-
tically significant, although YOUNG and
BREADTH*YOUNG are still positive and sta-
tistically significant. With the insignificance of
BREADTH?, this study cannot establish that the
curvilinear effect of search breadth on product
innovation exists for young firms. Therefore, this
evidence does not support Hypothesis 3a.

Specifications 4 and 5 examine the linear and cur-
vilinear effects of search depth on young firms’
innovation, respectively. In Specification 4, it is
found that the coefficient of the interaction vari-
able DEPTH*YOUNG is negative and significant
(p < 0.05), suggesting that search depth tends to
hamper young firms’ product innovation. This
result contradicts Hypothesis 2, which posits that
the depth of knowledge search will benefit young
firms’ innovation.

In Specification 5, it is found that the coefficient of

DEPTH is positive and significant (p < 0.01), while its
square term (DEPTH?) is negative and significant (p
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<0.01). Additionally, the coefficient of the interaction
term DEPTH*YOUNG is negative and significant (p
< 0.01). These results indicate that search depth has
an inverted U-curve effect on young firms’ product
innovation, consistent with Hypothesis 3b.

Note also that the effects of YOUNG are posi-
tive and statistically significant (p < 0.01) in every
model specification, suggesting that young firms
in this sample are more likely than older firms to
introduce new products into the markets. This re-
sult aligns with previous studies suggesting that
young and newly established firms tend to adopt
a new product development strategy to compete
with incumbent firms (Balasubramanian & Lee,
2008; Huergo & Jaumandreu, 2004; Shapiro, 1986).

For control variables, it is shown that the effects of
SIZE and R&D are robust, with positive and sta-
tistically significant coeflicients in all five specifi-
cations. Larger firms tend to have more resources
for innovative activities that may result in better
product innovation performance (Vaona & Pianta,
2008). Similarly, R&D investment indicates firms’
in-house knowledge generation and absorptive ca-

Table 2. NBR results

pacities (Berchicci, 2013; Cohen & Levinthal, 1990).
According to Table 1, young firms are generally
smaller and invest less in R&D than older firms,
which can be regarded as the main disadvantage of
young firms. However, as implied by the NBR result
in Table 2, young firms may overcome this disad-
vantage by adopting a search breadth strategy and
sourcing external knowledge from various sources.

To supplement the results in Table 2, the simple
slope approach is employed, and the key results
are presented graphically (Aiken & West, 1991;
Dawson, 2014), examining the effects of search
breadth/search depth on product innovation con-
ditional on firms’ characteristics of being young
or older firms, holding other variables constant.
Figures 1-3 show the plots based on the results
from Specifications 2, 4, and 5. The plot from
Specification 3’s result is not shown because one
of the key variables in this model specification (i.e.,
BREADTH?) is not statistically significant.

Figure 1 illustrates the effects of search breadth on
the number of new products introduced by young
and older firms. As shown, the introduction of
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ariables
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new products increases as young firms source ex-
ternal knowledge more broadly, while the number
of new products stays the same for older firms at all
levels of search breadth. Thus, search breadth ben-
efits young firms more than older firms in terms of
product innovations. In contrast, Figure 2 shows
that while the effect of search depth on older firms’
product innovation is positive, the effect on young
firms’ product innovation tends to be negative.
Therefore, search depth may not be a vital strat-
egy for young firms to enhance their product in-
novation capability. Finally, Figure 3 shows that
although the curvilinear effect of search depth on
product innovation is present for both groups of

60.000
50.000
40.000
30.000
20.000
10.000

0.000 &

Older firms

Figure 1. The effects of search breadth
Young firms

4.000
3.500
3.000
2.500
2.000
1.500
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0.500

0.000
4

p— Older firms
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firms, it is more pronounced for young firms than
for older firms. For young firms, sourcing exter-
nal knowledge intensively is most efficient when it
comes from a single source. Then, as the number
of external sources from which knowledge is ac-
quired increases, young firms gain less benefit in
terms of product innovation.

In summary, the findings present a differenti-
ated picture of external knowledge search in the
context of young firms’ innovation. The results
confirm the fundamental importance of search
breadth (H1 accepted). However, no significant
direct relationship was found for search depth

Young firms

on the number of firms’ new products —
vs older firms

5

Young firms

Figure 2. The effects of search depth on the number of firms’ new products —
Young firms vs older firms
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Figure 3. The inverted U-curve effects of search depth on the number of firms’ new products —
Young firms vs older firms

(H2 rejected). Regarding the curvilinear effects,
the data refute an inverted U-shaped relationship
for search breadth (H3a rejected) but confirm one
for search depth, indicating that excessive depth
can diminish returns on innovation performance
(H3b accepted).

4. DISCUSSION

The study significantly contributes to the open in-
novation literature, particularly in the area of open
search strategies, by investigating the effects of two
dominant open search strategies (search breadth
and search depth) on young firms’ innovation per-
formance. The open search literature has paid scant
attention to young firms, leaving a significant gap
in the literature on how these firms can benefit
from the breadth or depth of knowledge sourcing.
The results presented in this paper not only fill this
gap but also challenge some existing assumptions.
Specifically, the results reveal that search breadth
has a positive effect on firms’ product innovation.
However, this study does not find a significant in-
verted U-shape relationship between search breadth
and young firms’ product innovation performance.
Regarding search depth, it is found that depth neg-
atively impacts young firms’ product innovation,
and the effect of depth exhibits an inverted U-curve
pattern. These findings are of utmost importance
for young firms, as they provide valuable insights
into the strategies that can enhance or hinder in-
novation performance.

548

Some theoretical implications can be drawn from
the findings of this study. First, young firms gener-
ally specialize in a particular technology field with
a narrow knowledge base (Hughes et al., 2007).
However, to successfully develop and introduce
new products into the markets, young firms need
to extend their knowledge base by obtaining vari-
ous information and drawing on a large pool of
novel insights. To do so, young firms need to ob-
tain knowledge from various sources. Based on
the knowledge combination perspective, the in-
flow of different knowledge will enlarge the possi-
bility of knowledge recombination, helping firms
develop novel ideas and multiple solutions to tech-
nical problems (Leiponen & Helfat, 2010; Savino et
al., 2017; Xiao et al., 2022).

Additionally, it is argued that many firms adopt
open innovation practices because they face re-
source constraints and cannot rely only on their
internal knowledge resources to keep up with rap-
id technological changes (Chesbrough, 2003). By
establishing knowledge interactions with many
knowledge actors, firms can tap into rich knowl-
edge networks, enabling knowledge resource
complementarity and enhancing firms inno-
vative capabilities (Kobarg et al., 2019; Nieto &
Santamaria, 2007). Moreover, search breadth can
also have a vital impact on firms’ dynamic learn-
ing capabilities. The more firms engage in diverse
knowledge networks, the more they benefit from
external knowledge-sourcing activities, resulting
in increased innovative capabilities (Love et al.,
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2014). This is mainly because when firms inter-
act and source knowledge from many actors, they
learn and adjust themselves to different practices,
norms, and routines for sourcing knowledge ef-
fectively (Kostopoulos et al., 2011), which helps
to enhance their absorptive capacity (i.e., the abil-
ity to identify relevant external knowledge and to
acquire and exploit it). The finding of the positive
effect of search breadth on innovation confirms
these theoretical arguments.

Second, as opposed to earlier studies (e.g., Chen
et al, 2011; Gimenez-Fernandez et al., 2019;
Gimenez-Fernandez et al., 2020; Greco et al., 2016;
Kobarg et al., 2019; Laursen & Salter, 2006; Xu,
2015), the inverted U-shaped relationship between
young firms’ search breadth and product innova-
tion is not established in this study. According to
earlier studies, for young firms with limited re-
sources and business experience, acquiring knowl-
edge from multiple external sources means they
must spread their resources across different search
channels, each characterized by a specific institu-
tional setting, which requires different manage-
rial practices and routines for knowledge acquisi-
tion (Laursen & Salter, 2006). In this sense, when
young firms search for knowledge from too many
sources, the managerial costs of external knowl-
edge acquisition increase, leading to resource
exhaustion and the ineffectiveness of knowledge
sourcing. As argued by some scholars (Laursen
& Salter, 2006; Ocasio, 1997), one of the essential
resources in external knowledge acquisition is the
attention of firm managers, which is most efficient
when focused and directed toward specific issues.
When young firms choose to source knowledge
from various actors, managers tend to focus their
attention on only some sources, making knowl-
edge sourcing from those sources less effective.

Additionally, Radicic (2021) and Xu (2015) argue
that when firms extend their knowledge-sourc-
ing activities across a wide range of sources, they
must increase their absorptive capacity to en-
sure that acquired knowledge will be effectively
exploited. Consequently, firms’ resources, which
are integral parts of absorptive capacities, e.g.,
R&D and human resources (Cohen & Levinthal,
1990; Lund Vinding, 2006), must be increased;
otherwise, increasing search breadth will lead
to absorptive capacity exhaustion and inefficient
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knowledge sourcing. However, these resources
are limited for young firms, and doubling them
is difficult. Thus, the effect of search breadth on
innovation can become negative if the search ex-
ceeds the optimal level.

However, given that the square term of search
breadth is statistically insignificant, the invert-
ed U-curve effect of breadth on young firms’ in-
novation cannot be established by this study.
Nevertheless, it should be noted that the variable
BREADTH has a range between zero and eight
external knowledge sources. It is possible that the
curvilinear effect of breadth may not be present
within this range, but could occur beyond that.
Unfortunately, due to data limitations, it is not
possible to address this issue in this study.

Third, this study demonstrates that search depth
hurts young firms’ product innovation. Several
studies use various innovation measures to in-
vestigate the effects of search depth on firms’ in-
novation performance (Chen et al., 2011; Greco
et al., 2016; Kobarg et al., 2019; Laursen & Salter,
2006). However, no research has particularly fo-
cused on young firms. The current study is the
first to investigate the impact of search depth on
the innovation performance of young firms. One
of the most prominent advantages of the search
depth strategy is that it is grounded in intensive
interactions, close ties, and trust-based relation-
ships between firms and their knowledge part-
ners, which are necessary for transferring tacit
and complex technological knowledge (Kobarg
et al.,, 2019). However, the findings in this study
do not conform to this argument. It is likely that
when young firms acquire knowledge intensive-
ly from limited knowledge sources, their inno-
vation improvement is inhibited. According to
Laursen and Salter (2006) and Leonard-Barton
(1992), when firms devote their efforts to acquir-
ing knowledge heavily from a few sources and
building up their expertise in particular knowl-
edge domains, they tend to pay little attention to
exploring technological possibilities in other ar-
eas. In the long run, technological advances in
other areas may make their core technological
competency obsolete (Hughes et al., 2007). This
is especially relevant for young firms with a nar-
row knowledge base. Repeatedly using the same
knowledge elements may reduce the possibility
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of combining novel pieces of information to gen-
erate new knowledge (Xu, 2015).

Finally, this study also finds the inverted U-curve
pattern in the relationship between search depth
and young firms’ product innovation. This find-
ing confirms the above argument that inten-
sively sourcing knowledge can limit young firms’
innovation ability. According to Laursen and
Salter (2006), search depth requires firms to en-
gage in long-term and intensive relationships
with external knowledge actors, which demands
considerable resources and attention devoted to
knowledge acquisition. Consequently, maintain-
ing long-term and intensive relationships with
too many actors may exhaust resources and at-
tention, making search depth less efficient. This

issue is likely to occur in young firms with lim-
ited resources, as demonstrated in the current
study’s findings.

The current study also offers managerial implica-
tions. The finding suggests that search breadth is vi-
tal for young firms’ product innovation. Thus, man-
agers of young firms should pursue a broad search
strategy and establish knowledge interactions with
various knowledge actors to keep bringing in novel
ideas. However, young firms must be cautious when
seeking a search-depth strategy, primarily by estab-
lishing intensive and long-term relationships with
some knowledgeable actors. This strategy may limit
the opportunity for young firms to explore new and
diverse ideas, which are essential for enhancing their
ability to introduce innovative products.

CONCLUSION

The purpose of this study is to investigate the impact of two open search strategies (i.e., search breadth
and search depth) on young firms’ innovation performance (i.e., product innovation). The open innova-
tion literature has initially focused on large and established companies, and empirical studies investi-
gating the effects of open search on firms’ innovation performance have paid little attention to young
firms. Young firms face several limitations, particularly in terms of resource constraints and a lack of
business experience. Thus, they tend to rely on open search strategies to complement their innovative
activities. This study aims to fill the existing literature gap and examine which search strategy (search
breadth or search depth) is more crucial for the innovation performance of young firms.

The survey data from 423 manufacturing firms in Thailand were used to examine how search breadth
and depth affect product innovation in young firms. The results from the negative binomial regression
indicate that search breadth enhances the product innovation performance of young firms, while search
depth hampers it. It is also found that there is an inverted U-shape relationship between search depth
and firms’ innovation, suggesting that the benefit of search depth tends to diminish as the degree of
external knowledge search increases. Overall, the results indicate that young firms, provided they have
limited resources, should adopt a search breadth strategy and source knowledge broadly from various
actors, rather than establishing long-term relationships and sourcing knowledge intensively from a few
actors.

It is worth noting that the current study has notable limitations. First, it is based on the cross-sectional
dataset. This dataset cannot be used to estimate the dynamic effects of search breadth and search depth
on the innovation performance of young firms. For instance, the finding that breadth is positive and
depth is negative on young firms’ product innovation may depend on the industry life cycle of firms
(Laursen & Salter, 2006). However, the current analysis based on cross-sectional data cannot capture
this issue. Future research should focus on the dynamic effects of search breadth and depth using panel
data to investigate the impact of these variables on outcomes. Second, firms’ innovation performance
is measured using only the market introduction of new products. However, search breadth and search
depth may also have a profound impact on process or marketing innovations. Future research may fill
this gap by investigating the effects of breadth and depth on the processes and marketing innovations
of young firms.
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