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Abstract: The open innovation concept is a comparatively new model, and there is an absence of
empirical evidence to support a conclusive determination of the factors that affect open innovation,
especially in terms of behaviour and costs. Researchers have proposed a variety of methods and
techniques for characterising open innovation, but those metrics are overly broad because new
approaches that demonstrate current practices were not included. As a result, it is critical to recognise
new methods in developing countries to assist SMEs in understanding open innovation and its
practices. As such, this study aims to bridge the gap in the literature pertaining to behavioural and cost
factors that impact the adoption of open innovation, with an appropriability regime as a moderating
factor in determining the success of adoption. This research was undertaken to study the effects of
organisational citizenship behaviours, organisational culture, managerial ties, and transactional costs
(the predictor variables) on the adoption of open innovation (the criterion variable) and to study
the moderating role of an appropriability regime on these relationships. The research used cross-
sectional data from a survey of 376 SMEs in Malaysia. This study used quantitative methodology and
suitable statistical methods; 376 SME owners, managers, and high-ranking executives participated
and completed the survey. A simple random sampling technique was used, and PLS–SEM regression
was employed to test the related hypothesis variables. The theories adopted in this research, namely
the social exchange theory and the actor–network theory, pave the way for quantitative research.
The results revealed that organisational citizenship behaviours predict open innovation positively
and significantly. A highly integrative culture was also found to relate positively to open innovation.
In addition, managerial ties and transactional costs were found to facilitate open innovation. With
respect to open innovation, appropriability regimes were found to strongly moderate the relationships
between managerial ties and transactional costs. However, appropriability regimes did not strongly
moderate the relationships between organisational citizenship behaviours and organisational culture.

Keywords: open innovation; organisational citizenship behaviours; organisational culture; managerial
ties; transactional cost; appropriability regimes; actor–network theory; social exchange theory

1. Introduction

Open innovation is a well-known practice among companies and a prominent research
topic in the innovation management literature [1]. The theoretical advancement of the open
innovation model is considered an alternative solution for encouraging innovation [2]. The-
oretically, open innovation accelerates the pace of innovation and leads to breakthroughs
in the innovation concept [3]. Many studies have failed to identify the barriers to the imple-
mentation of open innovation [4]. Prior research primarily illustrated the accomplishments
of certain industries and investigated the benefits of involving external actors in the pro-
duction of innovative products [5]. Studies that conduct a more comprehensive evaluation
of open innovation, particularly among small businesses, are encouraged [6]. These con-
straints provide an avenue for researchers to assess the reality of the level of openness [7], as
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well as organisational challenges, such as the level of employee readiness and operational
concerns. Open innovation studies focus primarily on high-technology-oriented firms [8]
despite evidence that open innovation is also substantially important for small firms such as
SMEs [9]. In fact, many studies have reiterated the benefits of open innovation activities for
SMEs [10], especially collaborative relationships between SMEs and large firms to produce
intermediate goods. SMEs should integrate with external parties in the industry to enhance
their innovative performance. The crucial challenges that companies face in identifying
and creating collaboration are intellectual property, connectivity, and accessing external
connectivity [11]. Their limited capacity for discovering resources has driven SMEs to find
new ways to cope with the challenges imposed by changing market forces and led to the
realignment of SMEs [12]. Studies have suggested that small firms may even benefit to a
greater extent from open innovation activities [13]. Although SMEs play a key role in inno-
vation, a limited number of studies have examined open innovation activities in SMEs [9].
Even fewer studies have been undertaken in the Asia Pacific region [14], and studies of
SMEs that involve a management theme are particularly lacking [15]. Furthermore, as a
result of the COVID-19 pandemic, many businesses were unable to continue operations
because they could not maintain their internal innovation activities [9]. This situation
has generated compelling empirical evidence that open innovation can reduce the risk of
introducing novel products and services. The cost of implementing and operating an open
innovation model must be justified in relation to the benefits gained by businesses [16].
As a result, understanding the open innovation concept is critical to ensuring successful
adoption. To assure external cooperation [10] as well as employee enthusiasm and the
successful handling of operational matters, a thorough evaluation of open innovation is
required, particularly among SMEs [8].

Historically, SMEs had difficulty keeping up with the rate of innovation due to a lack
of an appropriate organisational structure that could adopt open innovation practices [17].
One of the most important steps that SMEs should take during the implementation of
open innovation processes is to connect internal and external actors. Developing-country
innovation collaboration is critical for SMEs seeking to stimulate production; however,
applications of the concept of open innovation to SMEs in developing countries are still
lacking, affecting organisations and national growth [18]. Using a framework and a set of
proposals, this study attempts to establish a combined foundation of internal and external
actors that can facilitate the understanding of factors that ensure open innovation success.

2. Literature Review
2.1. Open Innovation Model

In the process of developing cutting-edge products, SMEs must invariably rely on
R&D from external quarters. This is because SMEs lack R&D facilities and are thereby
unable to compete on the local and global markets with cutting-edge goods and services.
Open innovation has been defined as the inflow and outflow of technological knowledge
to advance innovation in production and market positioning [19]. Open innovation is
basically a concept where organisations are dependent on external sources in the event of
competition. The current closed innovation model is not applicable to produce products or
services, as the existing innovation environment has changed drastically [20]. Hence, SMEs
need to employ alternative innovation methods; both internal and external approaches
need to be explored to develop tools with the intention to acquire knowledge from external
sources. Purposive inflows of technological knowledge enable SMEs to leverage current
technological abilities beyond the boundaries of the organisation [20]. This is referred to as
technology breakthrough, with the goal of acquiring and gaining external knowledge to
improvise the developments of SMEs’ current technology. This enables SMEs to operate
at full capacity to develop technological capabilities and competencies to compete in the
domestic and international market [21]. SMEs need to adopt the open innovation concept
in order to attract more foreign investments and stimulate economic growth [21]. SMEs’
commitment towards open innovation is currently lacking creativity, motivation, learning
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processes, a desire for knowledge, and cooperation. As such, open innovation remains the
only option for SMEs to advance in technology adoption.

2.2. Organisational Citizenship Behaviour and Open Innovation

Organisational citizenship behaviours are considered as flexible, contributing to an
additional role, whereby employees’ behaviour goes beyond the official roles, and these
roles are not linked to any formal award system [22]. Organisational citizenship behaviour
is distinguished by attributes of altruism, conscientiousness, courtesy, civic virtue, and
sportsmanship among the employees [23] The behaviour is considered as discretionary
and unrewarded but has a valuable impact on the organisational strategies, as this be-
haviour supports the social and psychological environment in the organisation. In an
open-innovation environment, organisations depend on the employees to practice organi-
sational citizenship behaviours to foster a positive working environment as well as provide
support to other staff members who are encountering any kind of working problems.
Organisational citizenship behaviours demonstrated by the employees exceed the current
job obligations, and at the same time take care of the well-being of their co-workers as well
as the overall organisation.

In addition, organisational citizenship behaviour is the voluntary effort to be conscien-
tious towards the working environment and sharing essential information that employees
become more open-minded towards when encountering problems in the working environ-
ment aside from safeguarding the resources of the organisations [24]. These discretionary
behaviours all contribute towards the effectiveness and the general performances of the
organisations. Organisational citizenship behaviours develop overall performances and
smooth the social structure of the organisation by decreasing any form of conflict in addition
to increasing organisational efficiencies.

Altruism refers to the voluntary behaviours of helping one another in an organisation
in the execution of work under a certain environment of conditioning such as being support-
ive, as well as any other extra-role behaviours in the organisation [25]. Conscientiousness
refers to the employee’s punctuality in reporting to work and attending to other matters
as well as going beyond the regular obligations or commitment in the workplace [26].
Courtesy refers to a behavioural role of assisting, preventing, or anticipating problems
from happening to avoid any form of crisis. This can be accomplished by executing a
thorough or thoughtful action towards relevant people in the organisation. Civic virtue
is characterised as a trait of responsible employees who display commitment by offering
constructive ideas and participating in organisational issues and governance. In addition,
this behaviour is able to deal with organisational life of the organisation. Sportsmanship
refers to the employee’s willingness and commitment in bearing with any form of inconve-
nience without demanding or opposing [27]. Sportsmanship refers to the staff force being
optimistic of the organisation and being able to accept unavoidable aggravations as well
as demonstrating behaviours of open-mindedness in the working place, even though the
conditions are not conducive, without complaining. Less complaints enables managers to
concentrate on crucial job tasks. In addition, employees display good intentions and refrain
themselves from gossiping or rejecting any proposals from the management.

Organisations need to restructure business models to realize the open innovation
concept, and the transformation needs alterations in methods, processes, and policies of
the organisation. These modifications require the management to reorganize the standards
and operational procedures of the organisation. Employees may face challenges such as
commitment, consistency, understanding of the new environment, and knowledge, as well
as the availability of resources in doing so [28]. Such challenges enable the concept of
OCB to facilitate open innovation settings with employees adapting to the changes in their
environment by demonstrating the behaviour of inclination to undertake new responsi-
bilities and new skills. Therefore, it is anticipated that OCB would support employees to
acquire essential knowledge and familiarise themselves with the open innovation processes.
OCB develops internal networks and cooperation, which would benefit the organisation.
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OCB develops teamwork, support, trust, and commitment among various members of
the organisation, which would thereby lead to an organized working atmosphere and
successful open innovation adoption [29]. Organisational citizenship improves the inter-
organisational relationship and at the same time generates positive environments for open
innovation.

The decision of firms to adopt open innovation depends on their capabilities, where
part of their capabilities is due to their employees’ behaviour; hence, there is some form
of employees’ influences at a micro level toward innovation adoption capabilities [30].
By way of this study, it can be identified to what extent employees play a crucial role
in handling open innovation concepts as well as recognise factors that contribute to the
management of open innovation [31]. Identifying the determinants, such as behaviour
at various levels of the employees in the organisation, is important in determining the
success of open innovation adoption. Redirecting from a closed innovation model to an
open innovation concept may require various types of resources in terms of organisational
citizenship behaviour. Managers of that part can ensure the success of open innovation
adoption if they are able to assist firms to overcome teething problems in the early stages
that are crucial in determining the outcome of open innovation efforts.

Hypothesis 1 (H1). There is a positive and significant relationship between organisational citizen-
ship behaviour and open innovation adoption.

2.3. Integrative Culture and Open Innovation

Integrative culture refers to as an organisational culture where people from one culture
adopt practices from another culture without undermining their own culture [32]. This
concept is crucial for firms adopting open innovation to integrate external culture and
adapt it to suit existing situations. Integrative culture stresses high performance, relevant
standards, refined innovation, and being accommodative, as well as adapting the external
concept in the firm’s environment. This includes uniting the employees by supporting the
objectives to succeed, inculcating work commitment, and encouraging their participation
in the organisation. In addition, integrative culture emphasizes task performance and
citizenship behaviour. Integrative culture entails sourcing and developing capabilities and
expertise from external parties. Organisations are able to examine the external atmosphere
for new knowledge to recognize, choose, develop, and internalize the concepts [33]. While
collaboration can greatly benefit organisations, the open innovation concept encourages
partnerships between internal and external organisations. An organisation’s capability
and experiences would benefit in developing creative ideas obtained from the external
partners. The externally developed concepts involve an organisational culture that supports
the modification of sources from external parties and associates them with the internal
capabilities. Integrative culture is open to new ideas and cultivates growth, exchange, and
adaptation of the practices within the organisation. The culture also stresses the growth of
employees, through guidance and connectivity enabling information sharing. Integrative
culture enables the value captured from the externally developed ideas to be used for the
internal environment [34]. This can be achieved via the acceptance of the external knowl-
edge and technology by internal entities. Such development essentially depends on the
organisation’s internal competencies and its interactions with external parties. Integrative
culture promotes the development of internal methods that are associated and supported
with the requirements of the external environment. This is achieved through consolida-
tion of external processes and structures to develop internal strategies and capabilities to
strengthen innovation. Firms with such culture are able to discover and improve internal
knowledge and able to align themselves to the requirements of external entities [34]. In
addition, integrative culture promotes cordial relationships between internal and external
organisations, subsequently developing trust, which is a significant element for efficient
transfer of knowledge.
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The studies of the relationship between integrative culture and open innovation are
scarce, and further research is needed to supplement theoretical and empirical research [35].
Though scarce, current studies generally state that integrative culture is a major concern
of open innovation adoption [36]. Open innovation is deeply rooted in the culture of
a particular organisation and country, and these issues remain unexplored in an open
innovation context; there is a need to explore cultural issues in various contexts [37]. Inte-
grative culture promotes or opposes incorporating external settings to internal productions
depending on the availability of resources, employees, effective collaborations, and support
to facilitate open innovation adoption [38]. This suggests that adverse integrative culture
causes collaboration problems [39]. What nature of integrative culture is needed to provide
support, and what type of culture needs to be avoided in order to adopt open innovation?
According to [40], open innovation is still at the infancy stage, and therefore there is an
avenue to conduct empirical and theoretical research [41].

Issues of integrative culture would resolve the barriers to open innovation adoption,
and these barriers need to be tackled before implementing open innovation [42]. Highly
integrative culture unites employees through promotions, drives them to be successful
through motivation, and supports the organisation [43]. Highly integrative culture is a
climate where employees are highly committed and performance-oriented and display
an essence of organisational citizenship behaviours [44]. Therefore, based on the above
discussion, the researcher adopts integrative culture approved by [45].

Hypothesis 2 (H2). There is a positive and significant relationship between highly integrative
culture and open innovation adoption.

2.4. Managerial Ties and Open Innovation

An organisation’s capacity is crucial in discovering and developing knowledge with
external parties and ensuring that firms are capable in utilising the knowledge. Therefore,
managerial ties offer a wide range of new ideas and resources enabling the organisation
to evaluate, incorporate, employ, and blend those concepts internally. Managers’ external
networking supports resource sharing through flexible practices that boost organisations’
capabilities to incorporate the current concepts internally and adjust accordingly to the
firm’s requirements [46]. Managers’ associations with various external actors such as
officials may offer better access to resources, such as human capital and technology. In
addition, it advocates the organisation to gain financial support and remain competitively
strong. Managerial ties with higher educational institutions and research institutions
offer organisations with technical and scientific knowledge [47]. Thus, managerial ties
develop firms’ capabilities to develop, adapt, and incorporate the external knowledge in
the organisation’s specific context. Managerial ties and organisations’ absorptive capacity
may have a positive influence on innovation capacity, which assist the organisations in
creating collaboration between external ideas and internal integration [47].

External ties empower firms to access resources and improve their competitive edge
to enter markets that require technologies and competencies [48]. The ability of managers
to establish external ties is crucial from the managers’ personal evaluation [49]. In the
open innovation concept, firms rely on external innovation ideas to internalise, hence
the business model used will be different compared to the existing business model [50].
Without a cordial relationship among external parties, it will be difficult for firms to share
knowledge [51]. Nevertheless, in an open innovation concept, it is more complex, as the
purpose of relationship can be used for exploration or exploitation. As a result, the activities
involved in open innovation concepts such as acquisition, assimilation, transformation,
and exploitation, necessitates for credible partners; the relationship should be cordial and
lasting [52]. Intensive cooperation with external parties enhances knowledge sharing that
may be useful to all parties in the development of valuable innovations [53]. Maintain-
ing relevant networks are essential for open innovation activities as well as for product
innovations and new product development [54].
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Hypothesis 3 (H3). There is a positive and significant relationship between managerial ties and
open innovation adoption.

2.5. Transactional Costs and Open Innovation

Transaction Cost Economics has had an enormous impact on the development of
organisational procedures and developments. Transaction costs have proven as a pre-
dominant concept in justifying human and economic behaviour relative to businesses and
industries [55]. Transaction cost economies explain the type of transactions executed in
businesses to identify the relationship between the firms and their ecosystems. Current
organisations give emphasises to innovation and transformation, as businesses are progres-
sively opening their structural boundaries for collaborative objectives. Transaction costs
should be embedded in an organisation setting when they are characterised by functional
transformation and innovation. The application of transaction cost serves as a guidance to
external collaboration, innovation, and support to exemplify specific challenges in inno-
vation partnership [56]. Transaction cost enables organisations to strengthen and operate
business functions where the cost mechanism governs the industry as well as other costs
involved in the market. The cost of exploring and assessing information, negotiating,
monitoring, and implementing facilitates open innovation, and these are directly related
human behaviours [57]. Transaction costs might rise in the event of uncertainty behaviours,
especially in dealing with non-reliable, unscrupulous external parties in the marketplace.

However, various forms of control tend to minimise these transaction costs, especially
exploring, assessing information with collaborating parties, and reducing uncertainty.
Understanding transaction cost facilitates executives to differentiate the difference between
internal and external processes and identify the ones that need external collaboration.
Transaction costs has developed the use of doctrines in describing and debating a wide
range of strategic and organisational outcomes. It also presents evident testimony for the
external partnerships, management processes, financial models, control mechanisms, and
strategic alliances [57].

Ref. [58]’s study shows the relationship between performance and strategic partners
with the perceived potential for opportunism to minimise risks. Ref. [59]’s study found
that many firms and industries are facing substantial internal and external pressure for
adoption of new technological knowledge, but the possibility of opportunistic behaviour
must be considered, as this will introduce the risk of losing competitive strength to firms.
Openness involves various forms of relationships with external actors, and firms need to
closely monitor their progress, which involves costs [60]. Open innovation literature can
be viewed as an instance of how firms make decisions whether to develop innovations
internally or collaborate with external actors [61]. The challenges faced by SMEs, especially
in terms of incurred transaction costs, are due to available resources, complexity of open
innovation procedures, coordination, and operations functions [62].

Hypothesis 4 (H4). There is a positive and significant relationship between transaction cost and
open innovation adoption.

2.6. Appropriability Regime in Open Innovation Environments

The appropriability regime comprises an eclectic mix of methods to safeguard infor-
mation and the innovation investments [63]. The strategy is important in view of resource
costs and a possible solution to the free rider problem in terms of R&D. The appropriability
regime has the ability to resolve various types of innovation-related issues. This includes
strengthening the intellectual property rights (IPRs) on innovation and the need to har-
monise the laws related to IPR [63]. Safeguarding the innovation returns from innovation
is very much needed for developing a new product or service, and appropriability regimes
are crucial for long-term growth and survival. Appropriability regimes involve formal
instruments such as patents, copyrights, licenses, trademarks, etc. and informal instru-
ments such as secrecy, lead times, complex design, etc. [64]. Understanding the strengths
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of appropriability is crucial to have better practices, as open innovation concepts mostly de-
pend on external players. However, the outcome of the safeguarding mechanisms depends
on organisational characteristics. SMEs need to find ways to safeguard their innovative
inventions and appropriability regime providing legal rights to overcome their competi-
tors [65]. A strong formal or informal appropriability regime enables concrete protections,
but SMEs need to select instruments that are less expensive and time consuming, and most
importantly, respond promptly and effectively when needed [66].

A strong appropriability regime increases the willingness to offer innovations to
external parties and thereby increases the rate of open innovation adoption [67]. Many
researchers have stressed the importance of the appropriability regime as contingency
factors in influencing open innovation adoption [68]. Changes are expected in different
appropriability regime environments depending on the industries [69]. One of the critical
studies that are related to innovation is protectionism, such as intellectual property regime
comprising several rights that provides a focal point to examine appropriability mecha-
nisms. This includes patents, copyrights, trademarks, trade secrets, and other intellectual
property rights (IPRs) that provide protections for different environments [70]. One impor-
tant study concluded that other appropriability regimes such as secrecy, lead times, and
moving rapidly along the learning curve are important for productions [71]. Firms need
to carefully plan the deployment of appropriability strategies when collaborating with
external parties for innovation activities. Appropriability mechanisms have been endorsed
in various large industries to withhold vital information, and this attracts external partners
to collaborate further [72].

Hypothesis 5 (H5). Appropriability regime moderates the relationship between organisational
citizenship behaviours and open innovation adoption.

Hypothesis 6 (H6). Appropriability regime moderates the relationship between integrative culture
and open innovation adoption.

Hypothesis 7 (H7). Appropriability regime moderates the relationship between managerial ties
and open innovation adoption.

Hypothesis 8 (H8). Appropriability regime moderates the relationship between transactional cost
and open innovation adoption.

2.7. Actor-Network Theory (ANT)

The actor-network theory analyses the importance of major forces in socio-technology
changes in the production sectors [73,74]. The actor-network theory is a framework and sys-
tematic way of considering the infrastructure surrounding technological achievements [75].
The actor-network theory encompasses the interaction between actors and the environment,
including the interaction between human actors and variables such as technologies [76]. It
also refers to as innovation template which actors position according to norms and rules by
authorising the actions. In an innovation environment, a single actor will not be able to
pursue its innovation objectives without taking into consideration the other actors owing to
lack of appropriate authority and resources. The actor-network theory perceives that actors’
interconnectivity enables the support networks to achieve individual and collective goals as
well as obtain known and unknown resources [76]. There are many actors involved in busi-
nesses, and therefore development in technology, changes in institutions, organisational
culture, developing markets, and acceptance is regarded as complex. It also emphasizes
and considers all surrounding factors, such as technical and non-technical elements (e.g.,
people, connections), as well as assigns agency to both human and non-human actors (e.g.,
artefacts, organisation). The actor-network theory analyses the importance of major forces
in socio-technology changes in production sectors. The interactions between actors and
the environment differ in terms of measured contributions to the innovation processes in
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an organisation. Actors are generally conditioned by the environment, but they are able
to change the environment if they adopt changes that may become a complement for the
organisations [77]. Actors in production sectors need to constantly respond to the market
environment by modifying processes or products to adjust the innovation environment in
the organisations [78].

2.8. Social Exchange Theory (SET)

Social exchange theory is an influential conceptual paradigm for understanding be-
haviour bridging disciplines, such as anthropology, sociology, organisational theory, and
social psychology [79]. Social exchange theory has become one of the most influential
paradigms for understanding the nature of human interaction. One of the most important
models that have been integrated in social exchange theory is OCB, which provides a
powerful framework for understanding how workplace exchanges and relationships com-
prise mutual processes whereby transactions or exchanges may foster quality relationships
that ultimately initiate, maintain, and stabilise social behaviours both within and outside
organisations [80]. Social exchange theory is a general framework or conceptual point
of view about how resources are valued and exchanged [81]. Social exchange theory has
been applied in many studies of behaviour and motivations [82]. Social exchange theory
specifies that certain workplace relationships lead to interpersonal connections which are
referred to as social exchange relationships. Social exchange relationships develop when
employers takes care of employees, thereby creating beneficial values in the workplace.
These relationships produce effective work behaviour and positive employee attitudes.
Social exchange theory is one of the prominent theoretical perspectives in management that
determines productivity where people interact with each other [83]. According to social
exchange theory, employees balance their level of commitment with the organisation’s
commitment [84], effectively influencing the behaviour and motivation of employees [85].
Social exchange theory is the most important theoretical model to recognise workplace
relationships [86]. Social interactions enable the continuous achievement and benefits for
parties [87] through information exchange, collaboration, and innovation relationships [88].
Applying open innovation to social exchange theory offers a new perspective on the cur-
rent state of management knowledge that involves commitment [89]. Therefore, social
exchange theory provides a convincing reason to believe that management that practices
organisational citizenship behaviours will be beneficial in open innovation environments,
as outcomes are in the form of productivity and recognition in various ways. Figure 1
shows the conceptual framework of the study.
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3. Research Methodology

This study undertakes a quantitative approach, embarks on a positivist paradigm,
and incorporates deductive research, in which the research begins with a general theory
and ends with observations and confirmation [90]. This research is a positivist study, as it
involves quantitative methods, surveys, and structured questionnaires. This study seeks to
quantify relationships between different variables of interest by developing hypotheses and
testing those hypotheses using statistical analysis. This study investigates open innovation
adoption amongst SMEs, and the target respondents in this study are SME managers who
own or work in as well as executives with authorities in the manufacturing industries. A
survey was used to collect the primary data from SMEs, where the targeted respondents
in this study are SME managers who own or work in the industries. Confirmatory factor
analysis was conducted to examine the factor structure of the questionnaire emphasising a
Likert scale [91]. An item analysis and internal consistency of the derived factors are then
assessed using Partial Least Square—Structural Equation Modelling (PLS-SEM) [92].

A pre-test was conducted to seek the appropriateness and aptness of the questionnaire
upon completion of the development of the survey instrument. Upon designing the
questionnaire, a pre-test was undertaken to ensure that the questionnaire was clear and
acceptable to the intended audience. The questionnaire underwent systematic testing
before it was used in the field for the survey, and it is very crucial for an innovation survey.
The questionnaire was verified in a pre-test by managers, owners, and executives involved
in the SMEs’ decision-making processes as well as academic researchers by interpreting the
questions correctly and qualifying the aptness of the scale used and the questions’ phrasing.
The questionnaire was pre-tested with 10 respondents comprising SME managers, owners,
and executives who are involved in decision making in production background to check
questionnaire content, understanding of questionnaire wording, and time completion.

The pilot study comprised 40 respondents, which is the estimation of 10% of the
projected sample for the main study [93], comprising managers, proprietors, and executives
who are involved in decision making. From the 500 companies surveyed, owing to errors
where respondents did not respond to certain questions, the usable sample was 376. Most
of the scales used in this study generally have high reliability, as in Table 1, and the feedback
from the pilot study was positive; hence, minimum modification of the questionnaire was
conducted from the feedback of the pilot study. Table 1 shows the Cronbach’s alpha for all
the variables of the study is above the 0.70 threshold, thus confirming the reliability of the
measurements used in this study [94]. The data were analysed using a PLS-SEM approach
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using a Smart-PLS algorithm. Therefore, it was concluded that the instrument to be used
in this study has no issues in terms of reliability and ability to proceed to administer the
instrument to the ‘actual’ respondents.

Table 1. Reliability Assessment of Variables.

No Variable No. of Items Cronbach’s α

1 Organisational Citizenship Behaviour 16 0.836
2 Organisational Culture 13 0.752
3 Managerial Ties 9 0.842
4 Transactional cost 15 0.736
5 Appropriability Regimes 4 0.854
6 Open Innovation 3 0.846
7 All Items (Total) 60 0.814

The population size was estimated based on the list of companies from the statistical
department that were somewhat adopting an open innovation model [95]. Probability-
sampling techniques with simple random sampling taken into consideration were based
on various studies [96]. Simple random sampling was also used to select SMEs. Efforts
were made as much as possible to identify eligible respondents from manufacturing-based
industries such as managers, owners, and senior executives.

4. Analysis

According to the results in Table 2, organisational citizenship behaviours have the
highest VIF value (1.059). Hence, VIF values are uniformly below the threshold value of
five. Tolerance is a statistic utilised to determine how closely the independent variables are
linearly associated to one another [97]. In this research, the tolerance indexes more than 0.1
and integrative culture has the lowest tolerance value (0.945). Therefore, the collinearity
does not reach critical levels in any of the independent constructs and is not an issue for
the estimation of the research model.

Table 2. Multicollinearity Test for Open Innovation.

Independent Variables Dependent Variable
Collinearity Statistics

Tolerance VIF

Managerial Ties

Open Innovation

0.948 1.054
Organisational Culture 0.945 1.059

Organisational Citizenship Behaviours 0.983 1.017
Transactional costs 0.978 1.023

Levene‘s test for the metric variables was computed across nonmetric variables. Table 3
indicated that all variables are not significant (p-value > 0.05), which suggest that variance
for all the variables was equal within groups and had not violated the important issues that
must be detected prior to further data assumption of homogeneity of variance.

Table A1 (Appendix A) shows the highest mean and the lowest mean as well as the
standard deviation among the various dimensions.

4.1. Assessment of the Measurement Model

As shown in Figure 2, in order to increase the reliability and validity of the constructs,
the items which had a low standardised loading factor were eliminated (except Decom1
with factor loading 0.679 and OI1 0.693, as the AVE and CR were high) of these construct
the result after eliminating low loading factors indicated.



J. Open Innov. Technol. Mark. Complex. 2022, 8, 146 11 of 26

Table 3. Levene‘s Test of Homogeneity of Variances.

Variables Levene Statistic df1 df2 Sig.

Managerial Ties 11.557 1 374 0.088
Organisational Culture 3.607 1 374 0.058

Organisational Citizenship Behaviours 1.225 1 374 0.269
Open Innovation 0.384 1 374 0.536

Appropriability Regimes 0.704 1 374 0.402
Transactional costs 0.169 1 374 0.681

Note: df1: degrees of freedom of first parameter. df2: degrees of freedom of second parameter. Sig: Significant.
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4.2. Goodness of Measures

Results from Tables A2–A7 (Appendix A) show that the absolute correlation between
the construct and its measuring manifest items (i.e., factor loading) were above the min-
imum threshold criterion 0.40; the factor loading was ranging from 0.679 to 0.963 and
satisfied the requirements of the psychometric reliability test [90].

4.3. Internal Consistency Reliability and Indicator Reliability for First Orders

As indicated in Tables A2–A7, the composite reliability values also ranged from 0.782
to 0.952. Interpreted similarly to a Cronbach’s alpha for an internal consistency reliability
estimate, a composite reliability of 0.70 or greater is considered acceptable [91]. All factor
loadings were above 0.7 except for Decom1 and OI1, which are “slightly lower than 0.7”.
The CR and Cronbach α of this construct are high and there is not any issue. Before testing
interaction effects, the measurement model assessments such as Loadings, AVE, and CR
reported. Tables A2–A7 shows that the minimum loading factor belonged to Decom1 and
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OI1 which were slightly lower than threshold (0.7), but there was no issue, as AVE and
CR were high, and the highest loading factor is related to these items. All constructs have
acceptable AVE (>0.5) and CR (>0.7).

Tables A2–A7 give an overview of the quality criteria of all reflective constructs: AVE,
Cronbach’s alpha, CR, and confirmatory factor analysis. All research constructs are reliable,
as the Cronbach alpha and CR for all constructs was more than 0.70. Furthermore, the
AVE of all research constructs was more than 0.5; this value indicates sufficient convergent
validity. Minimum AVE belongs to open innovation (0.544) and maximum AVE belongs to
ties with managers (0.924).

Table 4 shows the measurement model for second order constructs of AVE and CR.
Table 4 shows all research constructs are reliable, as CR for all constructs is more than
0.70. Furthermore, the AVE of all research constructs is more than 0.5; this value indicates
sufficient convergent validity.

Table 4. Measurement Assessment for Second-Order Constructs.

Constructs Variables Composite Reliability (CR) AVE

Organisational Citizenship Behaviours

Altruism

0.956 0.673
Conscientiousness

Courtesy
Civic virtue

Sportsmanship

Organisation Culture

Employee Development

0.881 0.531
Harmony

Customer Orientation
Innovative Culture

Managerial Ties
Ties with Managers

0.891 0.508Ties with Research Centers
Ties with Officials

Transactional costs

Asset Specificity

0.926 0.533

Environmental
Uncertainty

Behavioural Uncertainty
Technology Competency
Degree of Competition

Table 5 diagonal elements for second-order variables and first orders are larger than off-
diagonal elements in the same row and column. The square correlations for each construct
are less than the average variance extracted by the indicators measuring that construct
indicating adequate discriminant validity. In total, the measurement model demonstrated
adequate convergent validity and discriminant validity.

4.4. Discriminant Validity

Table 6 diagonal elements for second order variables and first orders are larger than off-
diagonal elements in the same row and column. The square correlations for each construct
are less than the average variance extracted by the indicators measuring that construct,
indicating adequate discriminant validity. In total, the measurement model demonstrated
adequate convergent validity and discriminant validity. Table 6 indicated that the diagonal
elements in bold (square root of AVE) are greater than the off-diagonal elements at both
corresponding rows and columns.
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Table 5. The Relationship of Main Constructs with Second-Order Constructs.

Constructs 1 2 3 4 5 6

1 Appropriability Regimes 1.000
2 Managerial Ties −0.003 1.000
3 Organisation Culture −0.066 0.125 1.000
4 Organisational Citizenship Behaviours −0.458 0.015 0.062 1.000
5 Open Innovation −0.164 0.599 0.181 0.255 1.000
6 Transactional costs 0.045 0.019 −0.11 −0.089 0.290 1.000

Table 6. Discriminant Validity (Fornel–Larcker Method) For Second-Order Constructs with Main
Current Research Construct.

Main Construct 1 2 3 4 5 6

1 Appropriability Regimes 0.889
2 Managerial Ties −0.003 0.713
3 Organisation Culture −0.066 0.125 0.729
4 Organisational Citizenship Behaviours −0.458 0.015 0.062 0.820
5 Open Innovation −0.164 0.599 0.181 0.255 0.738
6 Transactional costs 0.045 0.019 −0.114 −0.089 0.290 0.730

Table 7 shows the HTMT for all latent variables are lower than 0.9. Therefore, using
both the Fornell–Larcker criterion and HTMT, the measurement model has been shown to
possess acceptable discriminant validity.

Table 7. Discriminant Validity (Heterotrait–Monotrait Ratio (HTMT) Method for Second Order
Constructs with Main Current Research Construct.

Main Construct 1 2 3 4 5 6

1 Appropriability Regimes
2 Managerial Ties 0.034
3 Organisation Culture 0.095 0.316
4 Organisational Citizenship Behaviours 0.544 0.073 0.101
5 Open Innovation 0.305 0.635 0.269 0.414
6 Transactional costs 0.089 0.125 0.147 0.114 0.439

4.5. Assessment of Structural Model

In this study, two models were used to test the main effects and the moderation.
Model 1 tests the main link from independent constructs to open innovation. In model 2,
the appropriability regime was added as a moderating variable, in addition to the in-
teraction term of the appropriability regime x other independent variables following a
product indicator approach. In model 1, the PLS–SEM path coefficients of all variables
are statistically significant. The R2 value for open innovation was 0.529. f2 is the change
in R-Square when an exogenous variable is removed from the model. f-square is effect
size (≥0.02 is small; ≥0.15 is medium; ≥0.35 is large) and therefore it shows a meaningful
relationship between variables. As hypothesised, independents variables are positively
related to open innovation. In Model 2, the same as Model 1, as reflected in Tables 8 and 9,
all path confidents are significant. Furthermore, Model 2 shows that the two interaction
terms TC × APR and MT × APR are significant. For Model 2, R2 is 0.527 and reveals that
52.7% of the variability observed in the target variable is explained by the regression model.
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Table 8. Result of the Path Coefficient and R2 Value for Main effects (Model 1).

Path β f2 R2 Q2

Managerial Ties→ Open Innovation 0.571 0.480

0.529 0.243
Organisational Culture→ Open Innovation 0.125 0.193
OCB Open→ Innovation 0.246 0.149
Transactional costs→ Open Innovation 0.316 0.210

Note: β: Beta. f2: f square. R2: R square. Q2: Q square.

Table 9. Result of the Path Coefficient and R2 Value for Main Effects with Moderator (Model 2).

Path β R2 Q2

Managerial Ties→ Open Innovation 0.544

0.527 0.243

Organisational Culture→ Open Innovation 0.112
Organisational Citizenship Behaviours→ Open Innovation 0.248
Transactional costs→ Open Innovation 0.316
Managerial Ties × APR→ Open Innovation 0.081
Organisational Culture × APR→ Open Innovation 0.018
Organisational Citizenship Behaviours × APR→ Open Innovation 0.003
Transactional costs × APR→ Open Innovation 0.078

Note: β: Beta. R2: R square. Q2: Q square.

The results in Table 8 show that the appropriability regime’s interaction effect decreases
the R2 of open innovation from R2 = 0.529 (model 1 without the moderator) to R2 = 0.527
(Model 2 with moderator as in Figure 3). After running bootstrapping, as in Figure 4 it
was found that both managerial ties and transaction costs with the appropriability regime
is accepted.
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For statistical significance, it is expected that the absolute value of the t-ratio is greater
than two or the p-value is less than the significance level (α = 0.01 or 0.05 or 0.1). The
coefficient of determination is a measure of the amount of variance in the dependent
variable explained by the independent variables. A value of 0.246 means that 24.6% of the
variance in the dependent variable is explained by the independent variables.

5. Research Hypotheses

Table 10 reveals that organisational citizenship behaviour, integrative culture, manage-
rial ties, and transactional costs were positively related to the adoption of open innovation.
However, transactional costs have a strong impact on businesses’ practices. Organisational
citizenship behaviour was positively related (n = 376, β = 0.248, t-statistic = 4.321, p < 0.05)
to open innovation. Integrative organisational culture was positively related (n = 376,
β = 0.112, t-statistic = 3.08, p < 0.05) to the adoption of open innovation. Managerial ties
were positively related (n = 376, β = 0.544, t-statistic = 6.02, p < 0.05) to open innovation.
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Transactional costs were positively related (n = 376, β = 0.316, t-statistic = 5.498, p < 0.05) to
open innovation.

Table 10. Significance Test of Path Coefficient.

Relationship Coefficient t-Statistic p-Value Supported

H1 OCB to OI 0.248 4.321 0.000 YES

H2 Integrative Culture to OI 0.112 3.08 0.000 YES

H3 Managerial Ties to OI 0.544 6.02 0.000 YES

H4 Transactional costs to OI 0.316 5.498 0.000 YES
Note: OCB: rganisational Citizenship Behaviour. OI: Open Innovation

Table 11 shows that appropriability regime did not moderate the relationships between
organisational citizenship behaviours and adoption of open innovation (n = 376, β = 0.003,
t-statistic = 0.059, p > 0.05). In summary, H5 was rejected. The appropriability regime
did not moderate the relationships between organisational culture and the adoption of
open innovation (n = 376, β = 0.018, t-statistic = 0.543, p > 0.05). In summary, H6 was
rejected. The appropriability regime moderates the relationships between managerial ties
and adoption of open innovation (n = 376, β = 0.081, t-statistic = 2.1, p < 0.05). H7 was
accepted. The appropriability regime moderates the relationships between transactional
costs and adoption of open innovation (n = 376, β = 0.078, t-statistic = 1.87, p < 0.05). H8
was also accepted.

Table 11. Significance Test of Path Coefficient of Moderating Effect of Appropriability Regime.

Relationship (Interaction Effect) Coefficient t-Statistic p-Value Supported

H5 OCB × APR to OI 0.003 0.059 0.476 NO

H6 Integrative Culture × APR to OI 0.018 0.543 0.294 NO

H7 Managerial Ties × APR to OI 0.081 2.1 0.018 YES

H8 Transactional costs × APR to OI 0.078 1.87 0.035 YES
Note: OCB: Organisational Citizenship Behaviors. APR: Appropriability Regime; OI: Open Innovation

6. Discussion

Collaboration across industries is more desirable, and this development will force
organisations to seek different approaches to respond to the needs of customers and at the
same time strengthen their place in the market. Open innovation education will encourage
organisations to adopt the model and perceive the positive impact of external collaboration.
This may boost organisations’ tendency towards collaborating and monitoring the effec-
tiveness of such partnership. The internal parties’ cooperation is required to acknowledge,
adapt, and develop its potential for absorptive capacity. Policymakers must draft policies
designed to form collaboration practices that include higher education and research institu-
tions. For a head start, focus should be on organisations that have never been involved in
collaboration activities, and that should be a high priority. Policymakers need to identify
and rectify SMEs’ limited financial resources with consultancy services that can offer the
required support to coordinate with external partners.

6.1. Theoretical Contribution

Open innovation is applied within the context of economic and political institutions,
including policies, intellectual property ruling, markets, and industries. Evaluation of open
innovation in an Asian context is crucial to identify the prerequisites and the parameters of
open innovation. This enables researchers and practitioners to have confidence about the
generalisability of concepts in other regions. This outcome of the study is also adding to the
body of knowledge in the Asian context and brings a significant value to open innovation
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literature in developing economies. Theoretically, this framework highlights the various
aspects and significant extension of organisational citizenship behaviour, integrative cul-
ture, managerial ties, and transactional costs in order to understand the aspects of open
innovation in terms of organisational structure.

The findings recognise the role of organisational citizenship behaviour in generating
enhanced outcomes enabling them to utilise the model very effectively in any organisational
context to nurture organisational citizenship behaviours for better performances. This calls
for further theoretical and empirical developments describing the complex relationship be-
tween the employee and the likelihood of exhibiting organisational citizenship behaviours.

Integrative culture is not complex, and switching it would genuinely reflect the inten-
sity of open innovation. The implementation of integrative culture will cause a change in
the process and the structure in an organisation. Further theoretical and empirical develop-
ments in knowledge management can be enhanced by describing the relationship between
integrative culture and open innovation adoption and the likelihood of whether culture
could be in the form of collaboration or competition. External ties will have an impact on
open innovation adoption in a positive way. This study also will further assist scholars
in analysing industry–academia relationships and industry–government relationships to
enhance productivity in various sectors. The findings provide insights for scholars to grasp
the nature of managerial ties to assist them in terms of innovation performance based on
the concepts of the evolutionary relationship. The findings demonstrated theoretical impli-
cations by establishing and broadening the existing open innovation concept to include the
transaction costs theory. Transaction cost predictions of organisational forms have evolved,
and scholars must consider and offer new framework to conclude which approach will
best govern organisations’ transactional costs.

This model enables developing countries’ academics and managers to understand fun-
damental support and difficulties in the implementation of external technologies. Regimes
of appropriability largely have a significant role in altering the relationships of open inno-
vation with managerial ties and transactional costs, which adds a new dimension to the
understanding of the appropriability regime’s role with respect to open innovation. This
study partially endorses the direct relationship of the appropriability regime with open
innovation; however, it does make an important theoretical contribution by showing that
the appropriability regime plays a big role in the relationship between open innovation
and the predictor variables.

6.2. Practical Contributions

From the study, it was noted that behaviour contributes positively towards organisa-
tional operations and efficiencies in an open innovation environment. Open innovation
requires employees to maintain a constructive mindset to demonstrate willingness to
undertake new tasks and innovative skills to adapt to the new environment.

This study demonstrated that Organisational Citizenship Behaviors (OCB) has an
explicit influence on Open Innovation. The positive relationship between OCBs and open
innovation enables organisations to witness the growth in capacities and enhances the
products. OCBs need to be promoted in the organisation to promote open innovation, and
this can enable management to realize the benefits in the long run. Management should fo-
cus on strategic planning by increasing employees’ OCB by designing appropriate training
programs to incorporate OCB to facilitate open innovation. SMEs need to change the struc-
ture, policies, and cultural interventions to promote open innovation as well as establish
mechanisms that can integrate OCB among the employees, linking OCB to performance
management systems, performance reviews, and trainings that help people develop their
motivation and mindset. One approach to show OCB in the workplace is by encouraging
teamwork and a helping the culture among the workforces. Management should exhibit
strong commitment by appreciating OCB at the workplace through incorporation of into
organisational culture.
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Our findings lay out insights for management to incorporate integrative culture to
encourage open innovation at the workplace. Integrative culture supports open innovation
strongly and positively, as internal culture such as structures, procedures, and principles
need to be transformed to accept external innovation. Establishing a culture that values
external competency and realization is critical for open innovation concept. Integrative
culture enables adaptation of external practices which is critical for the success of open inno-
vation. Integrative culture has the ability to overcome structure challenges as firms need to
adapt external concept to facilitate open innovation. From this research, management can
predict whether open innovation will be successful in their organisations with the current
culture. Cultural issues have often been identified as key barriers to implementation of
open innovation [2] and our findings will support progress in this area, as the management
can focus on integrative culture to facilitate open innovation in their organisations.

Firm managers that have good relationships with outside partners help their com-
panies source, acquire, and transform through embracing open innovation. Managers’
influential role in achieving innovation outcomes through their external ties enables firms
to improvise the procedures and processes through innovative knowledge. This would cer-
tainly enable firms to develop innovative products. In addition, managers’ ties encourage
external party ties so that firms are able to develop technology expertise and knowledge
and utilise it for the firms’ efficiencies. Therefore, SME managers are encouraged to have
ties with external parties such as financial institutions, industry players, government, uni-
versities, research centers, etc. to facilitate open innovation. Management should encourage
their managers to develop strategic ties to ensure accomplishment of open innovation.
It is also recommended to have interorganisational ties, as this may complement open
innovation. Asian culture appears to support the association, and therefore management
should encourage managerial ties to facilitate open innovation. Managers and scholars
should focus more on identifying possible collaboration by identifying the attributes that
play a key role in influencing organisations to have ties with various external parties.

Transaction costs, the challenges that business face daily in terms of costs, seemingly
affect the realities of businesses. TC also emphasizes external culture and the concern of
opportunism, which to some extent affects the production costs. Such behaviours need to
be viewed as a challenge for the organisation and should be considered as a ruling basis
for strategic decisions. Management needs to utilise controls within a TC framework to
eliminate the negative effect by enforcing written contracts and other forms of control
mechanisms to get rid of the opportunism behaviour. TC endorses cultures that safeguard
the marketplaces and means of evaluations of the disrupting external parties’ knowhow
behaviours that ends up being counterproductive. TC provides solutions in managing
challenges that would most likely accelerate the losses. Therefore, TC is capable of dealing
with open innovation-associated issues by suggesting that external parties’ behaviours can
be managed with governance effectiveness. Regulations inevitably overpower opportunism
behaviour, and therefore effective transaction costs creates restrictions on innovation work
that involves multiple actors. TC strengthens innovation development, as it stimulates the
innovation qualities for entrepreneurial strategies and structures. Therefore, in the long
run, the time horizons can be used to measure costs and make production decisions for
cross-organisational initiatives.

Effective transaction costs are crucial in establishing external boundaries with certain
organisations, especially on innovation work that involves multiple actors. Transaction cost
seeks to protect market positions and to be productive in the context of knowledge-based
institutional change. SMEs are advised to systematically incorporate an appropriability
regime with external parties and recommended to train its employees on the procedures of
not disclosing its confidential information to others. SMEs are also recommended to use
their creativity to develop additional ideas internally to cultivate open innovation methods.
Government or the industry should promote the idea of external technology adoption
through campaigns where SMEs can be rewarded for any forms of initiatives taken to be
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part of the project. This method may encourage SMEs to demonstrate new and better ways
of doing things.

Strong theoretical support hypothesised appropriability regimes moderate the rela-
tionships between managerial ties and transactional cost with open innovation adoption, as
it involves external parties. Managerial ties and transactional costs involve external parties
and therefore an appropriability regime is crucial in protecting the innovation investments.
Building ties with external partners involves many processes of information exchange,
and the organisation needs to determine the risk factors by employing an appropriability
regime. Organisations need to establish a strong appropriability regime to reduce risks and
achieve fast-paced outcomes. Appropriability regimes determines the potential challenges
faced by organisations in the open innovation development. This involves determining
the significant contribution of all involved parties and negotiating the terms and condi-
tions. An appropriability regime is important to secure the innovation investment from
unscrupulous external parties who would go against the basic principles by leaking the pro-
tected information to third parties to make additional income. The appropriability regime
safeguards the possible knowledge spill-over during the process of knowledge sharing
from external parties, especially the involvement of managerial ties and transactional costs
from the perspective of knowledge processes. As the open innovation dynamic changes,
different appropriability mechanisms could become more relevant as an external party’s
effects through knowledge sharing becomes more complex.

However, it does not moderate OCB and integrative culture as it involves internal
issues. Appropriability regime practices are better suited for external players rather than
internal players, as OCB and integrative culture are more focused on internal players. OCB
and integrative culture can be resolved through internal organisational policies depending
on organisational characteristics. The controllability of internal knowledge in carrying
out innovation activities in an organisation does not require an appropriability regime to
be in place to develop the innovation initiatives, as organisation policies and procedures
are sufficient to protect the innovation knowledge. Therefore, it is recommended that
the managers should focus on managerial ties and transactional cost, which has external
parties’ influence on open innovation.

6.3. Limitations and Further Recommended Research

This research represents only a fraction of open innovation strategies, and it is rather
difficult to cover all aspects in-depth due to the broadness of the topic; therefore, case
studies could provide detailed information about a particular subject to acquire informa-
tion through another type of experimentation. In addition, case studies enable in-depth
information in a single organisation to obtain a better understanding of the leadership
characteristics involved in such a setting.

The study depends on having access to people, organisations, data, and documents.
However, the access is limited in some way, due to company confidentialities. Therefore,
the ability to make an absolute conclusion is restrained to a certain extent.

Conducting a multiple cross-sectional or longitudinal study will be able to determine
the full implications of the research, as more time is needed to explore companies that
could provide full access to the above requirements to undertake a complete analysis of the
open innovation.

This study was restricted to the manufacturing sector, and therefore the findings of
this study cannot be taken as a benchmark to represent other organisations from different
sectors. Open innovation is a somewhat new concept in the Asian context; the adoption of
open innovation is expected to be lower among SMEs. Therefore, it is suggested that more
in-depth research should be conducted on other organisations that represents different
sectors, such as the service sector, the largest sector in the society, micro industries, etc. In
addition, a focus on low-tech industries in general, and not technology-driven, would be
very interesting to provide a clarification on how such low-tech sectors use or could use
open innovation in their businesses.
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Considering that the research was conducted using the quantitative method, where
emphasising objective measurements, it will be worthy to study the same setting in a
qualitative study, emphasising subjective measurements. Future research should also be
considered in engaging the appropriability regime as a mediator factor to compare the
outcome of SMEs in managing open innovation.

The study was based on firms from the private sector, which are driven by revenue
objectives and organic growth that are vital for the company’s survival, and investor
relationships. It will be interesting to consider the public sector, which is not profit driven,
and in many cases believed to be remarkably seen as less cost-efficient than private sectors.
For instance, the public sector in Sweden uses open innovation to become more effective
and efficient in their delivery systems.

7. Conclusions

This research was undertaken with the objective of examining the effects of organi-
sational citizenship behaviours, organisational culture, managerial ties, and transactional
costs on open innovation, and to determine the moderating role of appropriability regimes
on these relationships. The variables of the study were measured with items adapted and
adopted from numerous previous studies. A survey questionnaire was constructed to
obtain responses from the respondents who are the owners, managers, or executives with
decision-making authority. Organisational citizenship behaviours, integrative behaviours,
managerial ties, and transactional costs positively predict open innovation adoption among
SMEs. However, weak and practically no support for the moderating role of appropriability
regimes was established for organisational citizenship behaviours, and integrative culture
highly supports managerial ties and transactional costs in this research. These findings
make important contributions to the literature and have several managerial implications
that have been discussed earlier. Innovation policy plays a crucial role in motivating innova-
tion systems for SMEs to create new business opportunities. Innovative policies nurture and
strengthen SMEs to survive, as the combination of knowledge and new business models
enables the development of innovative products and the penetration of new markets.
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Appendix A

Table A1. Mean and Standard Deviation of Variables (n = 376).

Variables Mean Std. Deviation

Altruism 4.093 0.624
Conscientiousness 4.060 0.605

Courtesy 4.013 0.758
Civic virtue 4.010 0.730

Sportsmanship 3.955 0.589
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Table A1. Cont.

Variables Mean Std. Deviation

Organisational citizenship behaviors 4.026 0.597
Employee Development 3.848 0.723

Harmony 3.919 0.904
Customer Orientation 4.081 0.803

Innovative Culture 4.169 0.702
Organisation culture 4.004 0.576
Ties with Managers 4.304 0.798

Ties with Research Centers 3.957 0.887
Ties with Officials 4.104 0.806
Managerial Ties 4.122 0.615
Asset Specificity 3.468 0.636

Environmental Uncertainty 3.457 0.651
Behavioral Uncertainty 3.742 0.555

Technology Competency 3.527 0.673
Degree of Competition 3.406 0.756

Transactional costs 3.520 0.528
Open Innovation 3.957 0.261

Appropriability Regimes 3.181 0.824
Note: Mean scores are based on a 5-point likert scale; 1 = Strongly Disagree, 5 = Strongly Agree.

Table A2. Assessment the Measurement Model for First order Variables (OCB).

OCB Items Factor
Loading

Cronbach
Alpha

Composite
Reliability AVE

Altruism
Altr1 0.892

0.784 0.902 0.821Altr2 0.920

Conscientiousness
Consc1 0.849

0.817 0.892 0.733Consc2 0.813
Consc3 0.903

Courtesy
Court1 0.882

0.853 0.910 0.772Court2 0.881
Court3 0.871

Civic Virtue
Civic1 0.782

0.814 0.890 0.729Civic2 0.852
Civic4 0.921

Sportsmanship
Sport1 0.859

0.819 0.950 0.734Sport2 0.851
Sport3 0.859

Table A3. Assessment the Measurement Model for First Order Variables (OC).

OC Items Factor Loading Cronbach Alpha Composite
Reliability AVE

Employee
Development

Emdev2 0.950
0.885 0.946 0.897Emdev3 0.943

Harmony Harm1 0.898
0.741 0.885 0.794Harm2 0.883

Customer
Orientation

Cusor1 0.769
0.833 0.901 0.754Cusor2 0.916

Cusor3 0.910

Innovative
culture

Incul2 0.810
0.816 0.891 0.731Incul3 0.863

Incul4 0.889
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Table A4. Assessment the Measurement Model for First-Order Variables (MT).

MT Items Factor Loading Cronbach
Alpha

Composite
Reliability AVE

Ties with Managers Matie2 0.957
0.918 0.950 0.924Matie3 0.963

Ties with Research Centres
Matie4 0.950

0.953 0.951 0.914Matie5 0.955
Matie6 0.961

Ties with Officials
Matie7 0.921

0.931 0.952 0.879Matie8 0.956
Matie9 0.934

Table A5. Assessment the Measurement Model for First Order Variables (TC).

TC Items Factor
Loading

Cronbach
Alpha

Composite
Reliability AVE

Asset Specificity
Asset1 0.864

0.758 0.875 0.699Asset2 0.812
Asset3 0.832

Environment Uncertainly Envon1 0.907
0.768 0.896 0.812Envon2 0.894

Behavioural Uncertainly Behunc1 0.887
0.758 0.892 0.805Behunc2 0.906

Technology Competency
Tech1 0.864

0.850 0.909 0.769Tech2 0.905
Tech3 0.861

Degree of Competition
Decom1 0.679

0.779 0.876 0.705Decom2 0.917
Decom3 0.901

Table A6. Assessment the Measurement Model for First Order Variables (AR).

Appropriability
Regimes

Items Factor Loading Cronbach
Alpha

Composite
Reliability AVE

APR1 0.888
0.735 0.883 0.791APR2 0.890

Table A7. Assessment the Measurement Model for First Order Variables (OI).

Open Innovation

Items Factor Loading Cronbach
Alpha

Composite
Reliability AVE

OI1 0.692
0.701 0.782 0.544OI2 0.771

OI3 0.746
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