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The theoretical hypotheses of absorptive capacity (AC) are relatively
simple; validation and measurement are more complicated. There are
still discussions about AC's best proxy or measurement because
archival or survey methods may not provide dependable results.
Additionally, absorption theories have not researched the effectiveness
of a spatial or geographically relevant bounding as a cluster. Exterior
factors define absorptive capacities, but their contingent effects on
variables and forms are unclear. Limited studies on the external
networks and business environment and change in theory versus
execution remain essential research subjects. This research aims to
explore the effects of clusters and the business environment on
absorptive capacity from the perspective of contingency theory. Based
on a sample of 38 nations, World Bank, and Global Innovation Index
within the 2013-2018 period data, panel analysis shows that cluster
inclusion and business environment relative to the nation can
strengthen the absorptive capacity. The results also show that the
proxy variable of absorptive capacity is significantly related to
results.
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Firms need external knowledge to be innovative. However, external knowledge
is different from know-how. Moreover, there are various knowledge resources and an
infinite amount of external knowledge. So, it is hard to search and detect practical
knowledge from outside the firm. Another aspect of practical knowledge is the degree of
absorption in the firms. Firms can not decide whether the knowledge is helpful unless
external adaptation turns to internal integration or absorption. Exploitation and
commercialization, building external knowledge, and pursuing business-driven
knowledge are affected by various reasons. Thus, it is still important to study the key
factors that affect these reasons. Clusters are one form of knowledge resource, and the
business environment is relevant to quantifying the knowledge. Hence, this paper
researches the operationalization of absorptive capacity (AC) using an instrument to
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obtain scores from variables related to collaborating ways with external partners because
AC is a collaborative, inter-organizational endeavor.

The Problem of External Knowledge Absorption for organizations is absorption
process from external networks can be working on fundamentally different terms
(Williander, 2007). Although the concept of AC is related to the environment response
(Arun & Yildirim, 2017; Rojo et al., 2016), previous articles studying the relationship
between the environment and AC are limited (Kim et al., 2013). Both formal and
informal modes of advanced interaction with external knowledge resources have been
built on the critical blocks of most industrial innovation without seriously understanding
how. So, in the literature, the real impact of national contexts at the organizational level
of AC is still unclear (Gaur et al., 2019).

Moreover, the literature has not considered the systematic casual effects of
underlying mechanisms and research on absorbent capacity between firms, especially
from the macro inter-organizational level perspective (Newey & Verreynne, 2011; Van
Wijk et al., 2007). AC is not static, but it is a process or ability that AC should be
researched within the non-R&D contexts to understand its various dimensions’
complexities (Lane et al., 2006). That is why the business environment and markets are
important contexts that may affect AC directly. The expression of the related companies
may well be operating in different but complementary activities is misleading. Many
organizations partly belong to different markets or business environments (Hamdouch,
2010) or are distributed spatially unevenly (Jifi et al., 2017). How organizations can
harness the value of new external information and process it through outcomes may seem
like an important research topic of absorptive capacity theory (Butler & Ferlie, 2019;
Cohen & Levinthal, 1990; Pi et al., 2018). However, measuring absorptive capacity and
defining proxy variables are difficult but studying the innovation and absorptive capacity
relationships is more problematic because of the heterogeneity of the external context. In
common, R&D and/or human capital measurements are used for measuring AC proxies
(Cassiman & Veugelers, 2006; Harris & Yan, 2019; Moilanen et al., 2014; Spanos &
Voudouris, 2009) even though neither measurement can be fully indicator of its
designator (Flatten et al., 2011; Lane et al., 2006) especially when measuring at the
macro level. This paper attempts to identify some of the measurement variables and
effectiveness of absorptive capacity, focusing on the relationships between environment,
networks, and country context.

Absorbing the new external knowledge depends on the recipient and the process
of knowledge transfer between the organization and its environment (Zhao & Anand,
2009; Li et al., 2014; Reiche, 2011). Absorptive capacity depends on multidimensional
facets and has different subsets. As a source of absorptive capacity, organizations have
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exterior, process, and individual levels (Matusik & Heeley, 2005; Zou et al., 2019).
Beating around the bush, absorption capacity researchers tried to measure recognizing the
value of new exterior knowledge without considering the conditions of the external
environment (Bradford & Saad, 2014). At the macro-organizational level, one of these
dimensions of assimilating knowledge is based on dyad characteristics or networks.
Absorbing and transferring knowledge have been built by maintaining a diversity of
network ties (Tepic et al., 2012), in which organizations’ capacity to receive external
knowledge (Kang & Kang, 2014; Zahra & George, 2002). In other words, organizations
need to know where the sources of information are.

Matusik and Heeley (2005) related the external environment to high network
relations. Infrastructure, services, and management optimization can only be achieved
after a certain level of clustering, leading to technological progress and human capital
improvement. Some of these developed clusters rely on their advantages along with the
horizontal adsorption of the surrounding region (Liu, 2010). Clusters thus appear as a
source of superficial knowledge depending on relations in the equivalent cognitive
environments between organizations at the interchangeable location and other distant
organizations (Giuliani et al., 2019). However, from an economics perspective, the
knowledge flow is regional-specific and related to the spatial level of correlations (Li et
al., 2020). The manufacturing and export numbers will decrease in the West because of
the competition from the East. So, to understand the relationships between organizations
and the environment, we need to analyze the conditions and particular directions in the
environment and do an inter-organizational network relation in developed countries
(Goes & Park, 1997; Hatch & Cunliffe, 2013).

As cluster theory reflects the big picture, connected entities in the relationships
can differ surprisingly (Latour, 2005). The extent of joint development supports an
inverted U-shaped impact on performance and absorption (Pi et al., 2018). Here, there are
strong institutional and inter-organizational links between interdependent actors that
define the value of the network. However, the links envisaged are only formal but
informal interactions between organizational or state factors (Hamdouch, 2010).
Absorption in the clusters also depends on how organizations are aligned with local
environmental conditions given the context of the public business environment occurring
at the business level. The environment in which the cluster is embedded affects the
contextual conditions of an industrial cluster emphasize (Mueller & Jungwirth, 2016).
The business environment employs 'ease of starting a business and ‘ease of closing a
business’ (Cost of redundancy dismissal) (Gannon & Pillai, 2013; Yadav & Chaudhari,
2018). Consequently, these factors, which have never been researched quantitatively at
macro levels, are significantly related to clustering effectiveness and absorptive capacity
as a natural result.
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Although highly-developed clusters have been attracted attention recently, no
quantitative papers have studied clusters from an international perspective as whole or
consequences from an absorptive capacity perspective. (Mueller & Jungwirth, 2016). The
effectiveness of industrial clusters, including knowledge flow, depends on the clusters'
context, structure, and functioning mechanisms, e.g., funding authorities' ease of starting
a business. Developments in the spheres of culture and business can partly be understood
in terms of arguments that are essentially variations of the notion of the clusters. Even
though many researchers have studied AC as an important concept and have been cited in
numerous research in related fields, they do not have a standard conceptualization and
measurement method (Pi et al., 2018). So, in this paper, the main research question is to
find out the effects of cost of redundancy dismissal, ease of starting a business, and
cluster development variables on knowledge absorption of organizations with macro
quantitative analysis. Staying on the ball, specifically, we examined three dimensions that
comprise the absorptive capacity construct: (a) measurement of knowledge spillovers
with a new variable set at the national level of these variables related to each nation, (b)
cluster approach to external knowledge, and (c) business environment accordingly with
the nation.

Another reason why it is valuable to look at a country comparison between
developed economies is that there could be a difference in theory versus what occurs on
the ground in these countries.

Clusters and Absorptive Capacity

A firm's absorptive capacity is positively related to its knowledge (Zou et al.,
2018). However, this transfer depends on market and industry sources (e.g., industry,
other competitors, and suppliers)(Murovec & Prodan, 2009), density, and diversity of
relations (Moreira et al., 2018), or coordination (Moreira et al., 2018). Relation to these
factors needs a network of indirect interaction such that most of its members are
interlinked, at least through a third party, who is also one of the most critical aspects of
clusters (Sedita et al., 2020). Additionally, the primary function of AC is seeking and
identifying valuable external knowledge, absorptive effort (Todorova & Durisin, 2007),
which concerns a knowledge-building portfolio that enables the organization to search,
identify, and acquire external knowledge (Arun & Kahraman Gedik, 2020; Song et al.,
2018). Especially, small and medium-sized enterprises SMEs need knowledge networks
or clusters for innovation (Rodriguez et al., 2020). Naturally, clusters ease the knowledge
spillovers to diffuse in space more effectively because clusters increase the firm
knowledge base. The knowledge base is vital in the absorptive effort, so in AC,
development is cumulative and path-dependent related to clustering characteristics. The
main idea behind the cluster formation is that valuable knowledge would become like
public good for the income of the organizations. In other words, knowledge spillovers,
intellectual capital, input sharing as proxies can be helpful to explain the success of
organizations in clusters (Chain et al., 2019). However, absorbing maximum knowledge
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in collaborative networks is still related to the collaboration exchange process between
partners (Movahedian-Attar, 2016).

Consequently, firms get unequal advantages from being located in a cluster, but
even if it is generally related to homogeneity between firms located within clusters,
whether firms can gain or lose from the co-location in similar industries depends on a
variable like ACs (Grashof et al., 2020; Sari¢, 2012). Aoki and Takizawa (2002) showed
that if organizations are seeking technical advantage and willing to absorb dominant
technological developments, they will seek to connect over the network involved during
the production under this system. However, the opposite idea also asserted that
knowledge transfer within firms is more critical than inter-firm relations (van Wijk et al.,
2008).

Even though some researchers explained cluster and absorptive capacity
relations, they explained the value-adding process and positive factors or namely network
dynamics in clusters that affects knowledge absorption (Belso-Martinez et al., 2016;
Bocquet & Mothe, 2010; Chandrashekar & Mungila Hillemane, 2018; Grandinetti, 2016;
Pan et al., 2019; Pérez Hernandez et al., 2017). Network dynamics depend on firms’
relational capability, which positively impacts the AC because the firms’ network has an
important factor in accessing external knowledge and gaining exterior support to
strengthen the AC (Zou et al., 2018). Supporting these authors, Ganesan et al. (2005)
found that the absorption typically ascribed to close geographical proximity may be
attributed to strong relational ties. In other words, even if the firms benefit from
geographical closeness, they need the benefits of cluster membership.

Zahra and George (2002) divided the absorption process into two subprocesses.
Potential absorptive capacity includes knowledge acquisition, which mainly focuses on
knowledge exploration from the environment (Fig 1) (Zou, Guo, & Guo, 2019).
Acquisition refers to “a firm’s capability to identify relevant external information over
the total amount of information surrounding the firm” (Du et al., 2015). However, later
some authors argued a four-factor model in which acquisition, assimilation,
transformation, and exploitation are separate dimensions. They had a better capture
knowledge absorption capacity (Flatten et al., 2011; Jansen et al., 2005).

Figure 1: From external knowledge to outcomes (Fosfuri & Tribo, 2008)
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International ecosystems have a more competitive environment than the regional
or national cluster (Rinkinen & Harmaakorpi, 2018). In an international, rather than
regional or small, ecosystem, the accumulation of knowledge-knowledge absorption- is
critical to cluster formation (Botelho & Bastos, 2010). From the organization's viewpoint,
organizations absorb knowledge from the environment to produce output (Hatch &
Cunliffe, 2013). Nevertheless, since such studies often use citations to measure
knowledge transfer or the type of innovation pursued, using non-survey data is confusing
at the organizational level (Van Wijk et al., 2007) to measure knowledge absorption
relations. So, metadata should be referred to as measuring absorption at the spatial scale
in that paper.

Measuring absorption function at the level of spatial units instead of at the level
of organizations is helpful to measure and analyze geographic pathways of knowledge
spillovers. Because knowledge absorption at a larger scale differs from regional scales,
absorption is different in the targeting industry. However, network relations are important
(Kuchiki & Tsuji, 2010). Thus, we can better understand the outcomes and effectiveness
of public and private R&D expenditures on the organizations’ innovative performance in
each spatial unit considered. Antecedents of the inter-organizational knowledge transfer
comprise the knowledge and organizational characteristics, network characteristics (Van
Wijk et al., 2007), cultural and business context (Maldonado et al., 2019). Additionally,
not individual or organizational, but the knowledge base of the cluster will affect the AC
process of the organizations located in the cluster (Solano et al., 2020). From that point of
view, the field of ordinary experience, formed by cluster members, is more critical than
intra-organizational procedures. So, being in the cluster makes more sense than
assimilating knowledge within organizations.

Organizations can benefit from a sizeable external knowledge range and specific
knowledge that enhances their competitiveness and innovativeness by being in a cluster
and facing negative effects. Companies in a cluster face stronger competition because
companies in the same cluster have similar access to resources and markets. So,
companies seek to differentiate and create distance in production and market from other
companies in the clusters (Ferras-Hernandez & Nylund, 2019). Clusters positively affect
organizational productivity and supply, but net returns have a reverse U shape (Duranton
et al., 2010). Shi et al. (2019) found that there is a “nonlinear (curvilinear) relationship”
between networks and innovation in technology-intensive industries. These authors found
that “too many external search channels and as well deeply relationships cannot improve
even worsen innovation outcomes because of increasing exterior search costs and the
potential danger of leakage key technologies”.
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At the country level, R&D investment positively increases innovation. Clusters
are conducive environments or contexts (Gotz, 2019), distant knowledge sourcing is
related to AC (Grashof et al., 2020). Supporting that view, Belso-Martinez et al. (2018)
found that multinational organizations set up new subsidiaries in other clusters to benefit
from extra-cluster knowledge, especially in intellectual capital. As a result, transnational
organizations see clusters as national or multinational context bases rather than specified
proximity. So, simultaneous measuring methods and variables for distant knowledge
transfer with focused spatial effects are needed. Although hypotheses for measurement
ACs are relatively simple, their measurement empirically is more complex. There is no
longer a well-defined relationship between R&D and innovation; these relationships are
moderated by dimensionality, proxy choice, use of the survey versus archival data, and
the cultural and industry context of the study (Maldonado et al., 2019). Some firms, most
often the small and medium-sized ones, maybe highly innovative despite the low R&D
spending and levels.

On the other hand, organizational clusters and individuals collaborate and
reciprocally interact to generate innovation (Liu et al., 2018). Consequently, measuring
the effects of being a cluster member from a macro perspective is necessary for
knowledge absorptive capacity theory. According to explanations, hypothesis 1 can be
interpreted as:

H1: Being a cluster member positively increases the knowledge absorption
capacity.

Even if broader external knowledge search increases AC (Koski & Svento,
2016) and interfirm knowledge flow exists in all types (Wu et al., 2020), external sources
or search channels that firms rely upon are sparse and fragmented (Shi et al., 2019).
Consequently, these heterogeneous collaboration networks and knowledge network
resources negatively affect AC (Ardito & Messeni Petruzzelli, 2017; Zou et al., 2019)
because of the quantity of knowledge available to absorb and exploit in these diverse
contexts is also heterogeneous. Heterogeneity makes it difficult and increases the costs
involved in absorbing new knowledge (Miles, 2012). From that point of view, clusters
can improve the efficiency of knowledge flow and AC (Scherrer & Deflorin, 2017).
However, the network dimension attributable to clusters stresses the importance of social
networks and external knowledge sources, which contribute to developing the capabilities
(Garcia-Lillo et al., 2018). As a natural result, firm relational networks become more
heterogeneous and distinctive; thus, accessing specific and unique opportunities and
barriers is not just the cluster but business environment-related (Elche et al., 2018).
Additionally, one of the significant differences between the clusters is navigating
bureaucracy, including the ease of starting a business (Gannon & Pillai, 2013).
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Cost of Redundancy Dismissal and Ease of Starting A Business and

Absorption Capacity

Modern organization researchers and theorists have tried to define and analyze
organization—environment relations on the conditions’ dimensions and trends within
environmental sectors (Hatch & Cunliffe, 2013). Based on the contingency theory
approach, also factors may affect absorptive capacity. The contingency theory argues that
the performance of firms, absorptive capacity in this paper, is related to the alignment
between contingency factors such as size environmental factors (Donaldson, 2001;
Ghofar & Islam, 2015). Consequently, when absorptive capacity researchers should
define the external environment, they should consider the conditions and constraints in
these environments relative to the country.

The ease of starting a business is vital to firms’ innovation (Dreher & Gassebner,
2013). Furthermore, innovation is consequential to absorption capacity (Xie et al., 2018).
In that sense, it can be a refreshing idea to research the relations between these two
factors. The Doing Business Report, published annually by the World Bank, has been
ranking the business environment of almost 200 countries worldwide (Doing Business,
2020). Business creation is related to absorption capacity (Gray, 2006). However,
business creation is not homogenous globally. So, even if the absorption capacities can be
the same different environmental factors in the national context can be significantly
related to absorption capacity.

H2: Ease of Starting a Business positively increases the absorption capacity.

Another side of the coin is barriers to innovation. Many environmental blocks
affect absorptive capacity (Ali Thawabieh & Saleem, 2016). Contingency theory asserts
that contingency factors like environment are interrelated with innovation and knowledge
absorption (Donaldson, 2001). So, we researched ease of starting a business, strategy, and
Cost of Redundancy in the business environment as three contingency factors that may
correlate with AC. The cost of redundancy dismissal, namely the financial cost of
avoiding bankruptcy or closing a firm, is related to innovation. High innovative countries
have low costs of leaving a business and vice versa (Franco & Oliveira, 2017; Hanafi &
Arvanitis, 2013). Additionally, some contingencies negatively influence the
organization's innovation related to different environmental contexts (Szulanski, 2000;
Tidd, 2001).

H3: Cost of Redundancy Dismissal decreases the absorptive capacity of the
firms.

Research Design
In this paper, the effects of cost of redundancy dismissal, ease of starting a
business, and cluster development variables on knowledge absorption of organizations
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are researched. In this context, the OECD country group was preferred in terms of
economic size, development levels, and access to data (Australia, Austria, Belgium,
Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Canada, Chile, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Korea, Latvia, Lithuania, Luxembourg,
Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Slovak Republic,
Slovenia, Spain, Sweden, Switzerland, Turkey, United Kingdom, United States). The
analysis period covers the 2013-2018 period. The annual data was derived from the
World Bank and Global Innovation Index sites. We used the natural logarithms of the
data.

With panel data methodology, results give more informative data and more
efficiency (Baltagi, 2005); also, there is less collinearity between the variables. Thus, we
used panel data. Also, panel data models can better identify and measure the effects than
pure cross-section or pure time-series data. Holding the organizations’ characteristics
constant, we can better analyze how cluster membership affects absorption capacity and
how much. The estimation equation is shown in Equation (1).

KA; = LNEASE;, + LNREDUND;, + LNCLUSTER;, + e;,
1)

In Equation (1); knowledge absorption (High-technology exports (LNHE) &
Intellectual property payments (LNIPP)), LNEASE: The ease of starting a business,
LNREDUND: Cost of redundancy dismissal, LNCLUSTER: State of cluster
development, e: error terms and i: 1,...,N (countries) and t: 1,...,T (time).

Variables represented knowledge absorption in the analyses, high-technology
exports, and Intellectual property payments. High-technology exports (current US$):
"These exports are products or services with high intellectual and research intensity, such
as aerospace, IT, medical and healthcare products, scientific instruments, and electronic
consumer products”. Intellectual property payments (current US$): "Payments for the use
of intellectual property rights and services (such as patents, production process,
trademarks, copyrights, and franchises) and the licensing agreements applications of
produced originals or prototypes (such as copyrights on books and manuscripts, software,
plastic arts) and related rights (such as for social media and network performances)".
Starting a business is easy to calculate organizations' distance to frontiers' score numbers.
These scores are the simple average distance to frontier scores for each component
indicator. Cost of redundancy dismissal: "the sum of the notice period and severance pay
for redundancy dismissal (in salary time, with a minimum of eight weeks)". The state of
cluster development is defined by the average answer to the survey question on the role
of clusters in the economy. The question is: "In your area and country, how do clusters
common and well-organized (geographic concentrations of firms, supply chains,
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producers of related products and services, and specialized industrial organizations in a
particular field)?" (Goedhuys et al., 2015)

A spurious regression problem may arise if the stationary of the series is not
taken into consideration. Therefore, it is necessary to investigate the stationarity of the
series (Esen and Dundar, 2021). The estimation equation for the unit root test is shown in
Equation (2).

Ye=u+tt+pYeq+60:+e;
(2)

The cross-sectional dependence is decisive in choosing the appropriate method
for the unit root test. Because the cross-sectional dependence leads to decreased
effectiveness of test statistics (Yildirim et.al., 2020, Yildirim et.al. 2021). First-generation
tests do not consider cross-section dependence, and second-generation tests, on the other
hand, consider cross-section dependence (Esen and Bayrak, 2017). First-generation tests
are classified as first group tests (p is assumed not to change from unit to unit) and the
second group (p is assumed to vary from unit to unit).

First and Second group unit root tests and basic hypotheses and alternative
hypotheses: For the first group,
Hy: p; = p = 1 (general unit root), H;: p; = p < 1 (no general unit root), and for second
group tests, Hy: p; = 0 (unit root in time series for all units) and H,: |p;| < 0 (unit root in
time series for some units). Levin, Lin & Chu (2002) and Im, Pesaran & Shin (2003),
which are widely used in the literature, were preferred to analyze stationarity. The LLC
test is the first generation, the first group, and the IPS test is the first generation and the
second-generation.

Results

Our study obtained preliminary information about the direction and strength of
the relations between the series through correlation analysis. Table 1 shows the
correlation analysis results.

Table 1
Correlation Analysis
Inhe lipp ease redund Cluster
Inhe 1.000
lipp 0.721 1.000
ease -0.211 -0.061 1.000
redund -0.106 -0.194 -0.246 1.000
cluster 0.574 0.694 -0.018 -0.339 1.000
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According to the results of the correlation analysis, the first noticeable result is
that there are no multiple linear connection problems of the OLS analysis results. On the
other hand, correlation results show no multicollinearity between the series. There is a
negative correlation between the ease of starting a business, with both high-tech exports
and intellectual capital payments. In contrast, there is a negative correlation between
high-tech exports and intellectual capital payments. However, there is a positive
correlation between being in a cluster, high-tech exports, and intellectual capital
payments.

Unit Test results related to the stationarity of the series can be seen in Table 2.

Table 2

Unit Root Tests
Intercept Intercept&Trend
Variables Methods Stat. Prob. Stat. Prob.
LNEASE LLC -51.766 0.000 -32.074 0.000
IPS -7.129 0.000 -3.224 0.001
LNREDUND LLC -16.910 0.000 -8.443 0.000
IPS -2.980 0.001 0.161 0.564
LNCLUSTER LLC -79.034 0.000 -56.815 0.000
IPS -13.305 0.000 -7.735 0.000
LNHE LLC -3.273 0.001 -21.124 0.000
IPS 1.714 0.957 0.043 0.517
LNIPP LLC -6.376 0.000 -11.993 0.000
IPS -0.084 0.467 0.849 0.802

When the results in Table 2 are examined, it can be implied that the LNEASE
and LNCLUSTER series are stable for both LLC and IPS tests, according to constants
and constants and trendline models. The LNREDUND, LNHE, and LNIPP series, on the
other hand, are stationary for the LLC test and stable for both fixed and trendline models.
The LNREDUND series is stationary for the IPS test compared to the fixed model,
whereas the fixed and trendline model difference is unstationary. Finally, the LNHE and
LNIPP series are not stationary for IPS testing and are stable for fixed and trendline
models. As a result, it was decided that all series were stationary to minimize information
loss.

Estimation of Equation (1) can be made after investigating the stationary state of
the series. Equation (1) can be estimated in two ways, including fixed and random
effects. The most important difference between the fixed effects results and the random-
effects analysis model is whether the independent variables and unit effects are
correlated. The fixed-effects model assumes that independent variables and unit effects
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are correlated. On the other hand, independent variables and unit effects are not
correlated according to the random-effects model. With the Hausman test, which of the
fixed or random effect estimators is effective can be analyzed by chip-square distribution.
The underlying hypothesis of the Hausman test is established that the random effect
estimator is effective. Table 2 shows the Hausman test results.

Table 3

Hausman Test

Equations Chi-Sqg. Statistic Prob.
Dependent variable: LNHE 17.748 0.000
Dependent variable: LNIPP 27.880 0.000

According to Table 3, the statistic provides strong evidence against the null
misidentification hypothesis. Therefore, it is concluded that the fixed effects model
estimator is effective for both forecasting models. Supporting results are shown in Table
4 for the choice of estimators of fixed & random-effects models.

Table 4
Fixed & Random Effect Comparisons

DEPENDENT VARIABLE: LNHE Dependent variable: LIPP

Variables Fixed Rando Var(Diff.) Prob. Fixed Rando Var(Dif) Prob.

LNEASE 0.837 0.732 0.002 0.015 -0.022 -0.100 0.001 0.004
LNREDUND -0.009 -0.036 0.000 0.074 0.013 0.004 0.000 0.342
LNCLUSTER 0463  0.779 0.004 0.000 0.437 0.589 0.001 0.000

According to Table 4, the coefficients differ for the predictive equations where
the dependent variable is LNHE and LIPP. In this regard, the underlying hypothesis that
the coefficients do not differ is rejected. The fixed effects model results for both
estimation models are shown in Table 5.

Table 5
Fixed Effect OLS Test Results
Dependent variable: LNHE Dependent variable: LIPP

Variables Coefficient  t-Statistic  Prob.  Coefficient  t-Statistic  Prob.
Constant 22.547 14.096 0.000 16.996 8.748 0.000
LNEASE -0.022 -0.062 0.951 0.837 1.910 0.058
LNREDUND 0.013 0.180 0.858 -0.009 -0.103 0.918
LNCLUSTER 0.437 1.762 0.079 0.463 1.539 0.126

When Table 5 is analyzed, it is seen that the results change when the dependent
variable is hi-tech exports and intellectual capital payments. Firstly, when the dependent
variable is hi-tech exports, it is seen that the ease of starting companies or the increase in
the possibilities of avoiding bankruptcy does not have a statistically significant effect on
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high-tech product exports. On the other hand, a firm's inclusion in a cluster affects
positively and statistically significant. A one-unit increase in the cluster's involvement
increases high-tech exports by 0.4 %.

In the other part of the table, it is seen that when the dependent variable has
intellectual capital payments, being a member of a cluster or getting rid of the cost of
redundancy dismissal does not have a statistically significant effect on intellectual capital
payments. On the other hand, the ease of starting a business has a positive and
statistically significant effect on intellectual capital payments. A one-unit increase in the
ease of starting a business increases intellectual capital payments by 0.8 %.

Discussion

This paper discusses the effects of clusters and the business environment on the
knowledge absorption capacity of the organizations. Because the knowledge transfer
occurs between parties relative to their context (Lane et al., 2001). We used high-
technology exports and intellectual capital payment variables as a proxy for knowledge
absorption capacity and ease of starting a business to study these concepts. We used the
cost of redundancy dismissal variable as the proxy of the business environment.

Successful organizations create value through absorption and extract that value
by strategically leveraging their intellectual property to enhance their competitive
position. A significant positive impact of international trade on productivity growth also
has been found at the country-level and firm-level (De Loecker, 2007). Nevertheless, the
results are contradictory for the domestic level (Harrison, 1995). Additionally, in the
previous literature, absorption capacity measurement is problematic when analyzing from
the national and sector perspective rather than from the firm and product levels
perspective (Jaffe, 1989; Vicente, 2018). This paper aims to support these previous study
results and bring further depth and breadth to the literature. First, we provide an empirical
contribution by new external knowledge absorption proxy variables. Another critical
contribution analyzes the importance of cluster effects from network relations. Lastly,
there are methodological contributions from results concerning a more definite
identification of “learning through exporting” phenomena and individual factors at the
national level from the intellectual property perspective.

According to panel data analysis, Hypothesis 1 (Being a cluster member
positively increases the knowledge absorption capacity) is partially accepted depending
on the proxy variable of the knowledge absorption capacity. Being in the clusters
increases the exports of hi-tech firms by 0.4% more. When the proxy is high-tech
exports, firms are hi-tech export intended to be in the cluster positively increases. These
results are coherent with the research of Dai and Yu (2013). They claimed that absorptive
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capacity developed through pre-export R&D investment. These results also support the
idea that firms’ participation in the export market makes them more productive, which is
a phenomenon known as “learning through exporting,” Although this belief has not
always been supported by empirical research at the firm level (Goldberg et al., 2008) we
have proofed it at the spatial cluster level. Relationships between local firms and
multinationals can equally important serve as a knowledge absorption catalyst (Pack &
Saggi, 2001; Radovanovic & Matovic, 2016). Like these relations, clusters are likely to
play a significant role in the knowledge absorption context, but hi-tech clusters (Pan et
al.,, 2019). Our country-level data, described in the methodology, measure how
participation in such cluster networks affects the adoption of new-to-the-firm technology.
Therefore, cluster formation can be the spatial limit to the external absorption capacity.

However, when intellectual property payments are a dependent proxy variable of
knowledge absorption capacity being in the clusters and the cost of redundancy dismissal
has no significant effects. This result is supported by other researchers (Ahmed et al.,
2019; Audretsch & Lehmann, 2005; Wellman, 2009) that interaction among employees is
more crucial than organizational networks. The absorption process is facilitated by the
country, firm, and individual-level factors (Gaur et al., 2019); their importance may
change contingently. Nevertheless, the ease of starting a business has significant positive
effects. When starting a business is comfortable talented people get courage, but the firm
is not sustainable as they think. So, when the dependent variable is intellectual property,
payments ease of starting a business is a significant positive effect that Hypothesis 2 is
partially accepted.

Hypothesis 2 is partially excepted because the ease of starting a business is
significant when the firms start this process out of clusters. However, when the ease of
starting a business is statistically relevant, it affects absorption capacity. That is because
the competition in the clusters may be too stiff for a new entry, or the industry is
expensive to leave after investment. That brings us to Hypothesis 3, which argues that the
Cost of Redundancy Dismissal decreases the firm's absorptive capacity. Hypothesis 3 is
accepted because when firms are in the clusters and exporting, the Cost of Redundancy
Dismissal or avoiding bankruptcy is no longer related to absorption capacity.
Additionally, when intellectual property payments are a proxy of absorption capacity,
still the cost of redundancy dismissal is not significant. However, according to the
correlation table, it decreases the absorption capacity.

The outcomes of this study enrich the theoretical foundation of absorptive
capacity and network and provide critical contributions to the cluster of high-technology
exporter firms. The outcomes may provide important implications for high-tech cluster
enterprises that attempt to improve exports and knowledge absorption capacities and
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nations that try to compensate for the business environment for companies. At a national
level, being a member of cluster formation is especially productive for hi-tech exporting
firms. Thus, nations with the most extensive knowledge stocks will thereby produce
newer knowledge through a more open exportation process. However, at the individual
level, the ease of starting a business should include economic means and intellectual
capital dimensions.
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