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ABSTRACT This study aims to analyze the role of stakeholders who support the open innovation tran-
sition in SMEs. This is important because the innovation process has shifted from closed innovation to
open innovation which requires good management of organizational capabilities, especially in managing
stakeholders and resources owned by the organization. However, in the current pandemic situation, SMEs
have challenges in adopting and implementing these open innovations. In this study, a conceptual research
model was compiled and produced which elaborated several previous references, and then tested empirically
on respondents, namely in SMEs in Indonesia. The responses involved in this study were 218 SMEs, but
the complete response are 206 respondents. Data testing was carried out using the Partial Least Square-
Structural Equation Modeling (PLS-SEM) statistical method. The results of hypothesis testing indicate that
there are four variables that significantly strengthen the effect of closed innovation on open innovation,
namely financial capability, network, knowledge management system, and organizational culture (p< 0.01).
The moderating variable with the most dominant influence is financial ability (β = 0.915, p < 0.01). Based
on the results of this study, SMEs that have high financial capabilities or have advantages in terms of funding
and financial management can make the transition from closed innovation to open innovation better or
independently. There is one moderating variable that is not proven to be significant, namely technology.
These findings can then be used to formulate appropriate policies to support the adoption of open innovation
in the context of developing the ability of SMEs to survive during the pandemic.

INDEX TERMS Open innovation, closed innovation, Stakeholder, SMEs, pandemic.

I. INTRODUCTION
The development of innovative activities today is one of
the critical factors for organizations to be able to survive,
especially in facing fierce competition [1], [2]. In addition,
the ability to innovate in an organization can show its readi-
ness to overcome various conditions or situations that are
increasingly uncertain [3]. Successful innovation can bring
uniqueness to an organization that is not owned by other
organizations so that it can be an advantage for the internal
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organization [1]. Innovation is a process of increasing capa-
bilities that must be owned by organizations, both large,
medium, and small scales [1]. Innovation begins with a con-
tinuous improvement in the organization’s capabilities [2].
Several SMEs are currently facing challenges related to the
balance between economic, social, and environmental fac-
tors [4]. Therefore, SMEs need amethod or strategy to be able
to carry out innovation optimally [5]. Innovation in SMEs
can be started by making improvements in the organization’s
internal activities. The progress of the current innovation
process has shifted from closed innovation to open innova-
tion [6]. The dynamics of the current innovation process are
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increasingly moving towards open innovation. Open innova-
tion is one way that can be done to improve an organization’s
ability to innovate.

In open innovation the knowledge that is used to drive
innovation, can be obtained from external or internal orga-
nizations, ranging from small to large scale [5], [6]. Open
innovation can be started with positive changes through cre-
ative and destructive new ideas that involve various parties
such as suppliers, consumers, competitors, and the pub-
lic [6]. Support from the government in creative destruc-
tion can be applied to the rules and regulations that take
place in an area [7]. Innovations that are carried out inter-
nally and involve external stakeholders are known as open
innovations [8]. These stakeholders include suppliers, gov-
ernment, educational institutions, funding institutions, Non-
Governmental Organizations (NGOs), communities, and
consumers. Stakeholders are one source of knowledge for
innovation activities for owners and workers in SMEs [7], [8].
Open innovation can explore sources of innovation both from
outside the organization (inbound) and those generated by the
organization (outbound), which are used to accelerate internal
innovation, expand markets, and generate external innova-
tions for other organizations [8]. Open innovation has a strong
relationship with company resources, as well as a dynamic
capability perspective within an organization. Open innova-
tion can be supported by the readiness of every party involved
in the organization, from individuals, groups, or management
within the organization [9], [10].

The adoption and implementation of open innovation in
SMEs will play an important role for SMEs in access-
ing external resources owned by partner organizations
in conducting open innovation [11]. Open innovation is
one of the contemporary paradigms in the implementa-
tion of innovation today because in open innovation, there
are elements of collaboration, shared creativity, and the
achievement of new knowledge and management in an
organization [12], [13], [14]. Open innovation only occurs
when organizations or SMEs can collaborate with other orga-
nizations through active collaboration and contribution to
market exploitation, market testing, or by conducting cus-
tomer needs analysis. Given the limited resources available,
SMEs must be able to find ways to achieve economies of
scale in production, market their products effectively, and
provide support services that satisfy consumers. Collabo-
rating with other organizations is one-way SMEs use the
concept of open innovation. Currently, SMEs are expected
to be able to be more flexible and more innovative, but in
general, they still lack in terms of resource availability [15].
Therefore, the role of stakeholders will greatly assist SMEs’
efforts to achieve and implement open innovation more
consistently [15].

This research is identified and investigates changes in the
innovation process, from closed innovation to open innova-
tion. These changes need to be made because of the increas-
ingly complex sources of innovation that do not only come
from internal organizations but also from external parties.

Moreover, facing the pandemic period experienced by all
business actors of all scales, both small, medium and large
scales. Then the next problem to be solved in this study is to
identify and measure the role of stakeholders in supporting
the change from closed innovation to open innovation, espe-
cially for SMEs during the pandemic, where these stakehold-
ers can provide active support for SMEs to accelerate their
capabilities. To innovate from closed innovation. Become
an open innovation, especially during the current pandemic.
This research was conducted by observing and concerning
the conditions of the innovation process that occurred in
small and medium-scale industries, especially during a pan-
demic. In recent years, organization leaders have begun to
be concerned about their ability to innovate. Current condi-
tions show that innovation is one of the important factors in
achieving the success of a business, both in small, medium
and large-scale businesses [16]. Most organization leader
still apply closed innovations that have not actively involved
external stakeholders in the innovation process, so the inno-
vations carried out rely on the capabilities and knowledge that
exist within the organization or company’s internal [6], [17].
For large-scale business organizations or companies, it is
still possible to close the innovation process in a closed
manner while still providing support to the organization’s
goals because of the financial capabilities that support the
availability of facilities, technology, information and other
sources of knowledge. However, this is different from the
case of small and medium-sized enterprises whose financial
capabilities are generally limited [6], [8], [16], especially in
facing the current global competitive situation.

Along with current global developments, closed innova-
tion has not been able to optimally support business people
to achieve organizational or company goals, especially in
small and medium businesses. Therefore, these organiza-
tions or companies need to improve their ability to carry
out open innovation processes [16]. Open innovation is an
innovation process that involves every stakeholder, both inter-
nal and external. Open innovation allows organizations or
companies to innovate optimally, were sources of knowl-
edge and information can come from internal and external
organizations [6], [16].

The open concept of open innovation allows an orga-
nization or company to get all sources of knowledge and
information from various parties to then collaborate with the
innovation sources that it already owns internally [6], [8].
This is of course very beneficial for small and medium
scale businesses such as SMEs which generally have limita-
tions in various ways, for example: limited financial capac-
ity, facilities and equipment, information sources and so
on. Open innovation provides opportunities for small and
medium enterprises (SMEs) to survive and improve their
ability to compete with other business actors [6], [8], [17].
In this study, stakeholders are parties involved in providing
or assisting small and medium enterprises (SMEs) in several
ways that support the change from closed innovation to open
innovation. Factors supporting these changes are knowledge
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management system, financial, strategic management, net-
working and organizational culture.

The challenges of SMEs in adopting and implementing
open innovation at this time will be even more severe with the
pandemic conditions that hit the whole world. This is a very
significant challenge for SMEs because most of their inno-
vation resources come from outside the organization [18].
SMEs must be able to seek various ways to gain access
to resources to implement open innovation [18], [19]. The
implementation of the open innovation process can be done
well if the organization can manage its corporate culture,
networking, organizational structure, and knowledge man-
agement systems [19]. Previous research on the achievement
of open innovation from the closed innovation process shows
that an open innovation strategy in an organization can be
carried out through increasing organizational capabilities in
aspects/factors of knowledge, financial capability, technol-
ogy strategy, collaboration, and organizational culture [20].
Pandemic conditions require new ideas or breakthroughs
that can assist organizations in implementing open inno-
vation [21]. The existence of limited access and activities
during the pandemic needs to be overcome by optimizing
aspects or factors that support virtual open innovation, such as
implementing information technology and information man-
agement systems [22], [23].

The contribution or novelty of this research is to propose
a research model and at the same time carry out empiri-
cal measurements to show the transformation process from
closed innovation to open innovation in SMEs, especially
facing the current pandemic. This research also provides a
contribution or novelty that explains the role of stakeholders
in assisting the transformation process, where stakeholders
are parties who can provide support in preparing several
aspects to improve the ability of SMEs to achieve open inno-
vation, where the aspects discussed in this study are knowl-
edge management systems, financial, strategic management,
networking and organizational culture.

In this study, a value-added can be obtained, both in terms
of conceptual and also empirically. From the conceptual
side, this research proposes a research model through the
elaboration process of various previous studies that explain
closed innovation and the factors that act as moderators in the
process towards or achieving open innovation. The research
model was originally a conceptual model, which was then
tested empirically in this study. From the empirical side,
the value added resulting from this research is the research
model that can identify and evaluate the process of changing
closed innovation to open innovation with stakeholder sup-
port. Stakeholder support can be measured through several
aspects, namely: knowledge management systems, financial,
strategic management, networking and organizational cul-
ture. Through this research, SMEs can implement the open
innovation process from the previously closed innovation.
This needs to be done because the current global conditions
require the ability to cooperate with external parties, that
is stakeholders to be able to compete globally. In addition,

SMEs can also optimize the role of stakeholders in supporting
the change from closed innovation to open innovation, espe-
cially for SMEs because of several weaknesses that SMEs
have, especially in financial capability.

Based on several studies that have previously been
described, this study aims to identify and analyze the role of
stakeholders in SMEs, especially in SMEs’ efforts to achieve
open innovation from the previous conditions whichwere still
innovating by only involving internal parties (closed innova-
tion). The achievement of SMEs in conducting open inno-
vation is an important matter because the innovation process
has shifted from closed innovation to open innovation which
requires better management of organizational capabilities.
In the open innovation process, SMEsmust be able to manage
all the resources they have and the stakeholders involved,
especially those involving external SMEs. This research also
conducts an empirical study to identify and measure the
process that measures what factors need to be prepared by
SMEs business actors with the support of their stakeholders
to change their innovation process from closed innovation to
open innovation. The paper structure in this research consists
of several sections, namely: Introduction, Literature Review
and Hypothesis Development, Methodology, Result Analy-
sis, Discussion, and Conclusion.

II. LITERATURE REVIEW AND HYPOTHESIS
DEVELOPMENT
Innovation is the key aspect of developing and increasing
competitiveness in large, medium, and small-scale compa-
nies [1], [2], [3]. In the face of challenges and rapid tech-
nological changes, innovation is one means of overcoming
them [23]. With innovation, it is hoped that the uniqueness
of a company can emerges and become a differentiator from
other companies. In the end, it can increase profits for compa-
nies [1] that innovate both related to products and processes.

A. CLOSE INNOVATION
Closed innovation is an innovation activity that involves all
aspects and factors sourced from within the organization to
produce the organization’s products or services [19], [20].
There are factors that influence innovation ability, including
leadership style, organizational culture, knowledge manage-
ment [24], social capital, and business strategy [25]. These
factors emphasize more on the company’s internal ability to
innovate. Alongwith the bigger andmore complex challenges
faced by organizations/companies and in order to advance
the company, the innovations that are carried out are slowly
shifting from closed innovation to open innovation. Several
studies discuss the transition from closed innovation to open
innovation [5], [6].

B. OPEN INNOVATION
Open innovation is defined as innovation that involves
sources of innovation from an outside organization (inbound)
or generated by the organization (outbound) to accelerate
internal innovation, expand the market, and generate external
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innovation for other organizations [8], [26]. Open innovation
is divided into two activities, namely inbound open innova-
tion and outbound open innovation. Inbound open innovation
is knowledge inflows that enable organizations to explore
and acquire new knowledge and technologies from external
sources such as customers, suppliers, competitors, govern-
ments, consultants, universities, or research organizations
[8], [26]. Meanwhile, outbound open innovation is an inno-
vation activity that exploits internal ideas or technological
knowledge flowing from the organization through licensing
patents or contractual agreements to obtain monetary and
non-monetary benefits [8], [26].

C. FROM CLOSE INNOVATION TO OPEN INNOVATION
Open innovation activities begin with closed innovation,
which is carried out simultaneously and continues within
an organization [5]. However, new efforts or strategies are
needed in implementing activities related to open innovation
in an organization [5], [6]. Based on the literature review
described earlier, in this study, the first hypothesis was for-
mulated, namely:

H1: Closed innovation has an influence on the achievement
of open innovation in the organization

In the practice of open innovation, the relationship and con-
tribution between the level of collaboration, motivation, part-
ners/partners, and leadership are important things to give
attention [27], [28]. Thus, in the application of the concept of
open innovation, it is a must to be able to use technology with
an emphasis on collaboration between internal and external
entities of the organization/company [29].

Regarding collaboration, it will be related to stakehold-
ers. The role of stakeholders in supporting open innovation
activities [7], [26]. These stakeholders can provide ideas,
either from outside or from within the company, and then use
them by the company [30]. Initially, innovation is based on
what has been done. This shows that innovation is carried
out to improve activities within the company. Innovation that
involves external parties (relevant stakeholders) to improve
internally is known as open innovation [8]. In other words,
stakeholders are one of the important factors that influence
open innovation.

In the current pandemic, small and medium-sized compa-
nies or SMEs face enormous challenges. The impact is very
large felt by SMEs due to the Enforcement of Restrictions on
Community Activities (ERCA). Therefore, innovations made
by SMEs are very important to be researched. The implemen-
tation of open innovation in SMEs in general (not specifi-
cally related to the pandemic) [12], [13], [14]. These studies
examine the role of open innovation in SME development
and implementation. The transition from closed innovation
to open innovation in SMEs activities requires looking at the
factors that influence this. One approach that can be used is
the stakeholder approach.

The proposition of a framework for open innovation in
SMEs activities, by showing the related factors [19]. In

addition, this study also identifies the stakeholders involved,
both internal and external, in the company in the open inno-
vation process and their functions/roles. Thus, a collabora-
tion between stakeholders is important in the transition from
closed innovation to open innovation in SMEs activities.
Previous research explores the factors that facilitate or hinder
collaboration between stakeholders in open innovation [19].
However, in implementing open innovation, especially in
dynamic conditions, there are consequences and challenges
face by SMEs [19], [20], [21], [22]. In the course of changing
closed innovation to open innovation, SMEs faces various
changes in their organization. SMEsmust be able to stimulate
and manage changes related to four dimensions of the com-
pany, namely culture, network, organizational structure, and
knowledge management system (KMS) [20]. Furthermore,
this study also explains the challenges faced by SMEs in
dealing with openness and formalization.

In open innovation activities, knowledgemanagement is an
essential aspect. It is because, knowledge management will
enable the organization to anticipate, implement, adapt, and
develop its operations by utilizing information and competen-
cies both internally and externally [31].With the development
of ICT, many organizations have developed a knowledge
management system to facilitate the creation, sharing and
storage of knowledge [32]. Knowledge management sys-
tem refers to information systems applied to manage orga-
nizational knowledge and to improve the creation, storage,
transfer, and application of knowledge. A knowledge man-
agement system can create infrastructures and an environ-
ment that positively contribute to organizational knowledge
management by developing internal knowledge management
capabilities. Through its capability, it has been argued that
Knowledge Management System facilitates open innovation
process [32]. Unfortunately, due to limited resource, SMEs
face difficulties affording ICT platforms and often deny the
need for a knowledge management system. But, in open
innovation environment, knowledge management system is
highly important interactions exist between organization [20].
In the migration from close to open innovation, the existence
of knowledge management system will make organization
readier facing the change that might arise due to its ability
to foster the creation of an open and collaborative ecosys-
tem. Knowledge management system also help organization
to open up innovation process in SME through leveraging
internal and external knowledge flow [20]. Thus, in this study
the following hypothesis is developed:

H2: Knowledge management system strengthens the influ-
ence of closed innovation on the achievement of open
innovation in the organization

Financial condition still become issue in implementing
open innovation process in organization. It is undeniable
that the implementation of open innovation requires rela-
tively large costs, especially for SME [19]. Limited financial
support and high costs might block the success of open
innovation in SMEs [19]. Many SMEs that are struggling
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implementing open innovation have a lack of a cost-planning
strategy and inconsistent as well as inadequate financial sup-
port, where those issues could affect the open innovation
process [19]. Organization that has successfully develop open
innovation suggest that in the transition from close to open
innovation, organization need to develop financial strategy
for open innovation as well as plan budgets and costs for open
innovation budget. Thus, this study formulated the following
hypothesis:
H3: Financial provides strengthening the influence of

closed innovation on the achievement of open innova-
tion in the organization

The shifting from close to open innovation will affect
organization’s innovationmanagement process. The adoption
of open innovation will make internal and external organiza-
tion parties such as manager, customers, employee, suppliers,
etc. interconnected differently [33]. This suggest that one of
aspects to embrace open innovation is utilize technology that
can support the process of connecting knowledge, as well
as supporting knowledge transfer and transformation that is
required [33]. This journey requires to be supported by strate-
gic technology developed by stakeholder. Strategic tech-
nology will guide SMEs in determining which technology
best for supporting open innovation implementation. Without
proper strategic technology, SMEs might adopt wrong tech-
nology for open innovation adoption. Thus, in this study we
formulated following hypotheses:
H4: Strategic technology strengthens the influence of

closed innovation on the achievement of open innova-
tion in the organization

The migration from close to open innovation means orga-
nization will have an open and collaborative ecosystem. The
collaboration process requires active participation from a net-
work that consists of suppliers, product users, and expertise.
The collaboration of the parties in the network can bring in
priceless know-how and also widens the scope for discover-
ing new solutions and ideas [19], [20]. Thus, the transforma-
tion from close to open innovation activities arise the need
of enlarging network. Through this network, organization
can obtain feedback, opinions, and suggestion that is useful
in product development [20]. In sum, networking can help
organization enabling open innovation process. Therefore,
this study formulated the following hypothesis:
H5: Networking strengthens the influence of closed inno-

vation on the achievement of open innovation in the
organization

In the transformation from close to open innovation, orga-
nizational culture might become enabler or barrier [20], [34].
The shifting from close to open innovation will arise the
cultural change faced by organization [18]. Unfortunately,
SMEs with the characteristic where they often have limited
resource, limited external contacts, and lack of processes
and procedures to react quickly make them not aware with
the warnings for change [18]. In sum, SME often pos-
sess organizational culture that can obstruct open innovation

implementation. Many SMEs face difficulties in implement-
ing open innovation due to their reluctant to accept the
openness. The organizations that are already successfully
involved in open innovation suggest that they already devel-
oped an organizational open innovation (OI) culture [34].
It can be said that organizational culture that motivate open-
ness can expedite the transformation from close to open
innovation practice. Thus, this study formulated the following
hypothesis:

H6: Organizational culture strengthens the influence of
closed innovation on the achievement of open innova-
tion in organizations

Based on the description of the literature above, many
studies have been carried out related to the transition of com-
panies, in this case, the SMEs, from closed innovation to open
innovation using a stakeholder approach in dynamic condi-
tions in general. However, there is still little research that
discusses how to make the transition from closed innovation
to open innovation by SMEs, using a stakeholder approach,
specifically related to conditions facing the pandemic period.
Therefore, in this study, a more in-depth discussion is carried
out regarding the contribution of each stakeholder, both inter-
nal and external stakeholders to support the transition process
from closed innovation to open innovation. This research is
expected to help SMEs to transform from closed innovation
to open innovation, especially during the current pandemic.

III. RESEARCH METHODOLOGY
In this study, research model development, measurement and
testing of factors or aspects that play a role in the process
of changing closed innovations into open innovations are
carried out. Factors that can affect the readiness of SMEs to
achieve open innovation from closed innovation are knowl-
edge management systems, finance, strategic management,
networks and organizational culture. Based on the results of
measurement and testing through a research model involving
these factors, the condition of the factors supporting innova-
tion in SMEs in achieving open innovation can be evaluated.
In this research model, stakeholders are moderating variables
that provide a strengthening influence on the change from
closed innovation to open innovation in SMEs. Stakeholders
provide strengthening influence through knowledge manage-
ment systems, financial, strategic management, networking
and organizational culture needed by SMEs in achieving open
innovation from closed innovation. The role of stakeholders
is to provide support to SMEs to optimize the output of
each supporting factor in an effort to achieve open innova-
tion through closed innovation. Stakeholders are innovation
resources, both internal and external to SMEs, who provide
support through each of the factors or aspects described so
that SMEs can carry out open innovations.

Open innovation is a new paradigm that provides rein-
forcement for efforts to achieve better organizational per-
formance [35]. Open innovation can adopt innovations from
both internal and external, thus enabling organizations to
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FIGURE 1. Elaboration scheme for research model.

innovate by adopting technology from external organiza-
tions while also contributing their own innovations to exter-
nal organizations [8]. Therefore, it is very important for
every organization including SMEs to be able to transform
from closed innovation to open innovation activities. The
transformation process involves stakeholders, both internal
and external. Stakeholders can contribute to several aspects,
namely knowledge management systems, finance, strategic
technology, networking, and organizational culture [19], [20].
Based on this explanation, this article will analyze the trans-
formation process of closed innovation into open innovation
activities.

Therefore, it is very important for every organization,
including SMEs, to be able to transform from closed innova-
tion to open innovation activities. The transformation process
involves stakeholders, both internal and external. Stakehold-
ers can contribute to several aspects, namely knowledge man-
agement systems, finance, strategic technology, networking,
and organizational culture [19], [20]. Based on this expla-
nation, this article will analyze the transformation process
of closed innovation into open innovation activities with the
support of stakeholder moderation. The description of the
elaboration scheme of the research model is presented in
Figure 1.

A. SAMPLE AND DATA COLLECTION
Data collection in this study was carried out in two stages.
The first stage is a preliminary study (pilot test) to test
the validity and reliability of the measuring instrument in

this study. At this preliminary stage, questionnaires were
distributed to 30 respondents/SMEs who were randomly
selected from all data on written batik SMEs in Lasem,
Rembang Regency, Central Java, and Madura Island, East
Java. Based on the responses to the questionnaires obtained
in the preliminary study, several improvements were made
to the narrative of the questionnaire. Based on the initial
questionnaire that has been collected, there are several state-
ment items or questions that must be changed in the sentence
structure. This improvement is intended to make it easier
for respondents to understand the meaning of the questions
asked. Questionnaire responses obtained in the preliminary
stage of the study were not included in the final sample of the
study.

The second stage is data collection carried out in March
to April 2022. The population in this study is the owners of
batik SMEs located in Lasem, Rembang Regency, Central
Java, and Madura Island, East Java. The sampling technique
used in this study is a non-probability sampling method with
a convenience sampling approach, where respondents are
selected based on ease of access to researchers. The number
of samples taken from the population is five to ten times the
number of variables used in the analysis design and at least
200 samples [36], [37].

The number of questionnaires distributed in the number of
questionnaires were distributed by researchers directly, and
through fellow researchers who are technical support from
several parties related to batik SMEs in Lasem, Rembang and
Bangkalan, Sumenep, and Pamekasan districts in Madura.
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East Java. The number of questionnaires distributed did not
reflect the number of individuals who filled out the question-
naire because not all of the questionnaires distributed were
collected entirely. The number of questionnaires collected
in the overall response that is filled out by the leadership
or owner of the written batik SMEs who are the respon-
dents in this study. The number of questionnaires received
by the researcher was 206 out of a total of 218 questionnaires
distributed, so the response rate for this study was 94.49%.
Meanwhile, based on the results of checking the quality of
filling out the questionnaires, 206 questionnaires that meet
the requirements for further processing.

B. INSTRUMENT DEVELOPMENT
In this study, the data used were based on the results of
distributing and filling out qualitative questionnaires. All con-
structs and measurement instruments included in this study
were developed from the literature. Measurement items for
closed innovation construct (CI) consist of several dimen-
sions, namely knowledge management system, financial,
networking, strategic technology, and organizational cul-
ture [19], [20]. Open innovation (OI) consists of inbound
open innovation and outbound open innovation [8], [26], [35].
To ensure that the data collected is quantitative data, the
answers to the questions in the questionnaire use a Likert
scale from number 1 to number 5. A Likert scale of 1 indicates
strongly disagree, while a Likert scale of 5 indicates strongly
agree. The selection of the Likert scale was carried out with
the consideration that the Likert scale was more suitable
for the general type of respondent, namely using a scale
of 5 [37].

C. OPERATIONAL OF CONSTRUCT
In this study, the dependent variable is open innovation, while
closed innovation is the independent variable. Knowledge
management system, financial, strategic technology, net-
working, and organizational culture are moderator variables
that function to provide reinforcement for the transformation
process of closed innovation to open innovation.

1) INDEPENDENT VARIABLE
The independent variable in this study consisted of closed
innovation. There are five moderator variables that are also
independent. The moderator variables are knowledge man-
agement system, financial, strategic technology, networking,
and organizational culture. Each moderator variable has a
contribution to having a strengthening effect on the relation-
ship between closed innovation and open innovation.

2) DEPENDENT VARIABLE
In this study, the dependent variable is open innovation. Open
innovation has two dimensions that can reflect open inno-
vation, namely inbound open innovation and outbound open
innovation. Organizations can achieve an optimal level of
open innovation if they can optimally carry out inbound open

innovation activities (getting influence from external organi-
zations) and outbound open innovation (innovations carried
out internally to be shared with external organizations) [35].

D. DATA ANALYSIS
In this study, PLS-SEM was used for data processing and
model testing. In this research model, data were obtained
from 206 respondents. If using the 10:1 ratio, then the min-
imum required the number of samples has been met in this
study [38]. PLS-SEM is not much affected by the small
sample size because this technique analyzes one construct
at a time by applying an iterative sequence of ordinary least
squares and multiple linear regression [37], [39].

In estimating the significance of the relationship,
PLS-SEM uses a bootstrap approach that does not require
parametric assumptions. Therefore, PLS-SEM is suitable
for analyzing sample data with small numbers and is not
normally distributed [37]. In addition, PLS-SEM also does
not require homogeneity in data processing [37]. The data
used in this study were 206 respondents from two observation
locations with different distributions, namely 106 respon-
dents inMadura and 100 respondents in Lasem. The character
of each research object can be said to be similar because of
the similarity in carrying out the observed process, namely
the batik-making process so that the amount of data is a single
unit and does not describe the differences in the character of
the location.

The measurement model can be evaluated based on four
criteria, namely composite reliability to measure internal
consistency reliability, outer loading, and average variance
extract (AVE) to evaluate convergent validity, as well as
cross-loading and Fornell-Larcker values to evaluate discrim-
inant validity [37], [38]. The indicator that can be used to
check the internal consistency reliability criteria is Cron-
bach’s alpha which is based on the intercorrelation of indi-
cators with the assumption that all indicators have the same
outer loading on the construct. Another criterion that can
be used is composite reliability which considers different
external loads for each indicator. The composite reliability
value varies between 0 and 1, with a higher value indicating
a higher level of reliability. In exploratory research, the value
of composite reliability between 0.6 - 0.7 is acceptable, while
the value of 0.7 - 0.9 is satisfactory [37], [38], [39].

In this article, model testing consists of two steps,
namely testing the measurement model and testing the
structural model. Testing the measurement model aims to
ensure that the research instrument is reliable and valid.
Structural model testing was conducted to examine the
relationship between variables, both dependent and inde-
pendent variables. Testing is done through the Smart-PLS
software.

In Figure 2, a structural model relationship in PLS-SEM is
presented, which shows the position of the dependent variable
and the independent variable in the research model that is
constructed, including the dimensions of the variables.
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FIGURE 2. Relationship based on Measurement and Structural Model in PLS-SEM.

IV. RESULT ANALYSIS
Based on Table 1, there are 206 valid and complete ques-
tionnaire responses. A summary of the characteristics of the
respondents involved in the study is shown in Table 1. The
majority of the sample is located outside the center (67.96%),
with most of the sample having a number of partners as many
as two partners (21.84%), three partners (37.38 %), and four
partners (22.82%).

According to SMEs age, 32.52% have been established
for 21-30 years. There are also 11.17% of the sample who
have been established for more than 50 years. In the context
of batik SMEs, this industry is classified as a traditional
industry that has been around for a long time. Based on the
characteristics of the respondents who filled out the survey,
the majority were in the age range of 40-49 years (35.92%)
with the male gender (86.41%).

In terms of the annual income value, there is a change in the
composition of the majority of the ranges obtained in the sit-
uation before the pandemic and after the pandemic. In condi-
tions before the pandemic, the majority of respondents earned
an average annual income of around IDR 501-750 million
(38.35%), while after the pandemic, it was around IDR 251-
500 million (31.07%). Batik SMEs are one of the sectors

that have been significantly affected during the COVID-19
pandemic.

Based on the number of workers, 31.07% have a work-
force of around 16-20 people; 25.24% have a workforce of
11-15 people; while batik SMEs with a workforce of more
than 25 people are only 8.74%. This shows that the major-
ity of batik SMEs are still classified as small-scale home
industries. While referring to the asset value, the majority
of respondents have an asset value of less than IDR 1 bil-
lion (70.87%). Batik SMEs is a labor-intensive business that
requires a sufficient number of workers to run its business.

Testing the measurement model using PLS is needed to
evaluate the suitability of the measurement items in describ-
ing the research model developed. The test results show that
all indicators on the eight constructs have an outer loading
value of more than 0.7. Based on the internal reliability con-
sistency values (shown from Cronbach’s Alpha), composite
reliability, and average variance extracted (AVE), which are
shown in Table 2, the eight latent construct values have met
the test criteria.

In the PLS measurement, composite reliability is more
suitable to be used in evaluating the reliability of the measure-
ment model compared to Cronbach’s Alpha. The composite
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TABLE 1. Profile of respondent.

TABLE 2. Composite reliability value and average variances extracted.

reliability of the eight latent constructs has a value of more
than 0.6. Although the rule of thumb is that the composite
reliability value is more than 0.7, the composite reliability
value between 0.6 to 0.7 is still acceptable in the context of
the exploratory model [38], [39]. Therefore, the eight latent
constructs have met the model’s reliability criteria.

Based on the average variance extracted (AVE), the eight
latent constructs have a value of more than 0.5 so that the
convergent validity criteria have been met [37]. Discriminant

validity testing using cross-loading values and Fornell Lacker
criteria shows that the eight latent constructs have a root value
of AVE that is greater than the correlation between latent
variables, so that discriminant validity has also been met [38].
After the measurement model built fulfills the valid and
reliable criteria, then the test is carried out for the structural
model. The structural model tested the relationship between
the independent variable, namely closed innovation (CI), and
five moderating variables on the dependent variable, namely
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TABLE 3. Significance of structure relationship.

FIGURE 3. The Relation of Closed Innovation (CI) and Open Innovation (OI) Result Model.

open innovation (OI). The results of the full structural model
test are shown in Table 3.

Based on the results of the structural test, it is known that
closed innovation has a positive and significant effect on open
innovation (β = 0.958; p= 0.000, p< 0.01). This shows that
Hypothesis 1 is proven. While the results of the structural test
for the effect of the moderating variable on the relationship
between closed innovation and open innovation, of the five
variables, it can only be proven the effect of four moderating
variables (including knowledge management system (KMS),
financial (F), networking (N), and organizational culture
(OC)). Hypothesis 2 is proven based on the path coefficient
value (β) 0.867 (p = 0.007, p < 0.01). This shows that the
relationship between closed innovation and open innovation
is proven to be significantly influenced by the moderating
variable of the knowledge management system (KMS). The
moderating variable of financial management ability has the
greatest path coefficient value (β = 0.915, p = 0.003,

p < 0.01), so that Hypothesis 3 can be proven. Meanwhile,
Hypothesis 4 regarding the effect of the moderating variable
strategy technology (ST) on the relationship between closed
innovation (CI) and open innovation (OI) could not be proven
(p = 0.187, p > 0.05). The results of Hypothesis 3 testing
indicate that the networking variable has a significant effect
in moderating the relationship between closed innovation and
open innovation, with a path coefficient value (β) of 0.816
(p = 0.001, p < 0.01). Finally, the moderating effect of
organizational culture on the relationship between closed
innovation and open innovation can be proven (β = 0.872,
p = 0.000, p < 0.01) so that Hypothesis 6 can be supported.
The test results indicate that there are four variables that can
strengthen the influence of closed innovation on open inno-
vation, namely management system (KMS), financial (F),
networking (N), and organizational culture (OC).

Based on the results of the significant relationship between
variables, the model with the Strategic Technology variable
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has no significant effect on Open Innovation (OI), or it can
be explained that hypothesis 4 is rejected in the open inno-
vation model in the case of SMEs measurement in Madura
and Lasem. Figure 3 shows the research model produced in
this study in accordance with the proof of the hypothesis.
There is a red dotted line which indicates the variable has no
significant effect on the model, and the black line indicates a
significant relationship between the variables in the model.

Based on the value of the correlation coefficient, the open
innovation variable was proven to be correlated with its con-
stituent dimensions consisting of inbound open innovation
(r = 0.993, p < 0.01) and outbound open innovation (r =

0.965, p< 0.01), can be seen in Table 4. These results indicate
that there are open innovation variables that can be influenced
by closed innovation. In the context of SMEs, there are two
dimensions that make up the variable of open innovation,
consisting of inbound open innovation and outbound open
innovation.Meanwhile, based on the test results of the overall
structural model, it was found that closed innovation was
able to explain 89.4% of the variance in open innovation
(R2

= 0.894), as shown in Table 5. To evaluate the model
in this study, using a dependent test including collinearity
test, model of fit, Chi-square test, and F test. Each test has
acceptance criteria, if the test results enter the acceptance
area, the model can be used for analysis results. The model
adequacy criteria can be used to test the dependence of the
conceptual model Open Innovation in Organization through
Stakeholder Capability during the Pandemic (COVID-19).
A case study on Indonesian SMEs Perspective can be seen
in Table 6.

From the values shown in Table 6, it can be said that the
dependent test as measured by the model of fit can already
be used as the basis for analysis because it has met the
model’s eligibility criteria. Standardized Root Mean Square
Residual (SMRS) is used to test the reflective adequacy
of measurements and composite models. The result of this
research shows a value of more than 0.08, so the model Open
Innovation in Organization through Stakeholder Capability
during the Pandemic (COVID-19) is acceptable. The normed
Fit Index (NFI) results in values between 0 and 1. The closer
the NFI to 1, the better the fit. NFI values above 0.9 usually
represent an acceptable fit [b]. The result shows value of NFI
is more than 0.9 and closed to 1, so this model acceptable.
Root Means Square (RMS)_Theta is used to see the differ-
ences between predicted indicator values and the observed
indicator values RMS theta values below 0.12 indicate a well-
fittingmodel, whereas higher values indicate a lack of fit [40].
The value of PLS-SEM is 0.043 which mean less than 0.12.
So, it can be explained that from the model of fit test is
acceptable to be analyzed further. In addition to looking at the
value of the model of fit, it is necessary to investigate further
related to the relationship between variables, based on the
assumption that must be met in PLS-SEM that there should
be no relationship between independent variables, so it is nec-
essary to test the collinearity between variables. One method
to measure collinearity between variables in PLS-SEM is the

TABLE 8. F2 value.

Variance Inflation Factor (VIF). This test is used to test the
relationship between 2 indicators in the model. Collinearity
between indicators that make up the variables must be inves-
tigated using VIF because high multicollinearity can lead to
insignificant estimates. From the test results, the VIF value is
obtained, which is in accordance with the acceptance criteria.
The explanation can be seen in the Table 7. From these results,
there is no indication of the relationship between variables.
So, there is no multicollinearity problem. In addition to
assessing whether there is a significant relationship between
variables, a researcher should also assess themagnitude of the
influence between variables with Effect Size or F-square. The
f square value is 0.02 as small, 0.15 as a medium, and 0.35 as
large. Values less than 0.02 can be ignored or considered no
effect [40]. Table 8 shows that the relationship between Open
Innovation and Closed Innovation is 0.158, where the results
are included in the medium because the F2 value is in the
range 0.15-0.35. The ability of the model to predict can be
evaluated by the value of the model’s predictive indicator on
the dependent construct (Q2). Q2 value greater than 0 (zero)
indicates that the model has predictive relevance for certain
dependent constructs. Meanwhile, if the value of Q2 is less
than 0 (zero), then the model has a less relevant predictive for
the dependent construct. The measurement of this indicator
is applied to dependent constructs with reflective indica-
tors [36], [37]. The value of Q2 in this study is presented in
Table 9.

TABLE 9. Q2 value.

From the explanation model of fit, VIF, F2, and Q2,
the dependent test of the Open Innovation in Organization
analysis results through Stakeholder Capability during the
Pandemic (COVID-19) model constructs on the Indonesian
SMEs Perspective shows decent results. So that the model
can be used as a measuring tool.

V. DISCUSSION
This study focuses on relevant identification and exploration
of the role of stakeholders in moderating the relationship
between closed innovation and open innovation in SMEs.
The results of a study conducted in the context of batik
SMEs in Indonesia show that there are four variables that
positively moderate the effect of closed innovation on open
innovation, namely financial (F), networking (N), knowledge
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TABLE 4. Relationship significance for open innovation with its dimension.

TABLE 5. R2 value.

TABLE 6. Model of fit value.

TABLE 7. VIF value.

management system (KMS), and organizational culture (OC).
In previous research, the exploration of factors that can sup-
port closed innovation towards open innovation is based on
literature studies and qualitative excavations [19], [20].

Organizations need to integrate and manage knowledge
from external sources with the organization’s knowledge
management system to achieve optimal open innova-
tion [41], [42]. The role of knowledge management sys-
tems is important for organizations in the transition process
from closed innovation to open innovation because it can
assist in knowledge management, which was initially only
based on internal organizations but developed into inter-
actions between organizations [20]. In closed innovation,
the organization focuses on protecting knowledge and skills
which are sources of excellence and contribute to value cre-
ation, while through open innovation, organizations need to
share and exchange knowledge, resources, and skills between
organizations.

The change from closed innovation to open innovation
requires a balance of access to knowledge that comes

from external and internal organizations [19]. The findings
obtained from the study also show that the knowledge man-
agement system variable can strengthen the effect of closed
innovation to open innovation. The practice of implementing
closed innovation that has been carried out so far, if it is
strengthened by the application of a knowledge management
system, can support the success of implementing open inno-
vation practices in Batik SMEs. It is hoped that MSME actors
can increase their competitiveness and degree of innovation
through the success of open innovation.

One of the main problems faced by related SMEs is limited
access to financial resources and financial management for
working capital planning [43]. Financial factors in SMEs are
highly considered for decision-making in terms of invest-
ment, human resource management, and important financing
for organizations [20], [44]. Financial limitations can make
it difficult for SMEs to implement open innovation because
the costs of open innovation projects are relatively high for
access to knowledge and technology [20]. Access to financial
resources to fund open innovation projects is one of the
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critical success factors for open innovation projects [45]. The
smooth implementation of open innovation in SMEs requires
a certain budget allocation in accordance with organizational
goals [19]. The findings of the study indicate that finan-
cial ability is one of the dominant factors influencing the
moderating relationship between closed innovation and open
innovation. It can be seen in Figure 4 that SMEs with high
finance have advantages in terms of funding and financial
management to finance the transition from closed innovation
to open innovation. The higher closed innovation ability of
SMEs is supported by high financial capabilities, so the SMEs
can implement open innovation better than low financial
SMEs.

FIGURE 4. Relationship between closed innovation and open innovation
based on financial management.

The COVID-19 pandemic has had not only an impact on
the health sector but also had an economic downturn. Every
organization is faced with a situation of uncertainty, com-
plexity, and ambiguity of environmental conditions. In order
to survive and restore organizational conditions, SMEs need
to innovate [46]. In addition, it is important for SMEs to
adopt digital technology in the face of limitations during the
situation of the pandemic. SMEs that have better access to
funding digitally experience an increase in total income [47].
During the pandemic, crowdsourcing financial funding was
widely available, allowing collaboration between parties and
data integration to overcome pandemic problems through the
application of open innovation [48], [49]. In line with the
research results, SMEs with higher financial.

The capability of open innovation can accelerate the open
innovation process. In the COVID-19 pandemic situation, this
financial capability needs to be in line with the application of
digital technology to make it easier for SMEs to collaborate
with various parties, including obtaining funding to be able to
survive in difficult situations during and after the pandemic.
In the new normal situation, SMEs that are able to get through
the difficult period of the pandemic certainly have the initial
capital to accelerate the open innovation process that is ben-
eficial for organizational development.

In the process of closed innovation towards open innova-
tion, the role of partners who have available knowledge or
skills to be exchanged openly is the determinant of success.
There are oftenmany partners involved in the open innovation
process, thus forming a formal network that can support
each other. When companies do not have a partner who can
work together to develop and exploit knowledge, organi-
zations often reapply closed innovation practices to protect
competitive advantage [41]. The partnership network owned
by SMEs is useful for forming and exchanging knowledge
as a provision for open innovation. SMEs need to balance
the depth and breadth of partnership networks needed to
support organizational development [50]. The existence of
partners and the type of partners to collaborate with will
determine the practice of open innovation managed by the
organization [51].

The application of open innovation relies on managing
relationships with external parties, and conflicts are often
found due to power imbalances or unequal goals. It is impor-
tant for SMEs to be able to manage good partnership rela-
tionships with various parties to support the implementation
of open innovation [51], [52]. Partnership networks are a
source for internalizing or externalizing technology, knowl-
edge, and skills needed to develop innovation processes for
organizations [20]. The findings from the research results in
Figure 5 show that SMEs with high partnerships are able to
implement both closed and open innovation and innovation
processes better than SMEs with low partnerships. SMEs
need to develop skills in establishing partnership networks
to optimize the contribution and role of each partner to the
organization.

FIGURE 5. Relationship between closed innovation and open innovation
based on networking.

During the pandemic, SMEs are faced with limitations in
obtaining supplies and a decrease in the number of requests
that can affect production capacity. One thing that can be
done to survive is to strengthen innovation with the available
resources [53], [54]. However, along with the uncertainty of
the environmental situation, SMEs need to join a network
of strategic partnerships with other companies. Through this
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strategic network, SMEs can exploit resources together, carry
out continuous innovation and produce new or better products
in the market [55]. The availability of partnerships and col-
laborative tools can accelerate the application of open innova-
tion to overcome the challenges faced during the COVID-19
pandemic [56].

Based on the results of the study, it was found that the
implementation of open innovation in the COVID-19 pan-
demic situation can be carried out in line with the level of the
organization’s ability to manage the closed innovation pro-
cess internally. There are several factors that can accelerate
the process of open innovation in the context of SMEs dur-
ing the pandemic, related to financial capabilities, access to
networking, knowledge management capabilities, and orga-
nizational culture. In a pandemic situation where limitations
are the biggest challenge faced by SMEs to survive, SMEs
need to manage their innovation capabilities both through
closed innovation and open innovation to be able to face these
challenges. Therefore, several managerial implications can
be formulated for the management of SMEs, the Govern-
ment, and other related parties to support the sustainability
of SMEs.

First, SMEs need to understand the importance of building
a network of partnerships with suppliers, distributors, and
other partners who support the sustainability of these SMEs.
The existence of partners is a means to obtain various sources
of innovation that can be used to overcome limitations during
a pandemic. Regarding this situation, the Government needs
to regulate and provide recommendations for tiered part-
nerships so that SMEs can collaborate in implementing the
innovation process so that the final results obtained provide
benefits and long-term sustainability for all parties.

Second, to be able to survive and manage the innovation
process, it turns out that sufficient funds are needed. The role
of digitization is a crucial aspect from a financial perspective
because it opens up opportunities to obtain funding through
a crowdfunding scheme for SMEs. However, in order for the
funding management process to be more optimal, it is neces-
sary to have a set of criteria and evaluation standards so that
the distribution of funds can be carried out in a transparent
and fair manner. For the government, it can also pave the
way for cooperation with banks and financial institutions to
help overcome the financial aspect to accelerate the process
of open innovation among SMEs. Of course, this capability
still needs to be developed in the post-pandemic new normal
situation to be able to maintain the continuity of SMEs as the
largest economic actor in the region.

VI. CONCLUSION
This study attempted to identify and analyze the role of
stakeholders in the effort to achieve open innovation in SMEs.
According to the study conducted, it is found that there are
several actions that can be taken by stakeholders to make
the transition from close to open innovation more smoothly.
Furthermore, detailed explanation regarding the main find-

ings of this study, as well as contributions and future direc-
tions are explained below.

A. MAIN FINDINGS
The results of this study showed that closed innovation had
a significant effect on the achievement of open innova-
tion. There are four moderating variables that are proven to
strengthen the effect of closed innovation on open innovation,
including financial ability, networking, knowledge manage-
ment system, and organizational culture. Financial ability is
found to be the most dominant variable that moderates the
relationship between close and open innovation. SMEs with
high financial capability will be able to fund the transition
from closed innovation to open innovation. The higher the
closed innovation ability of SMEs supported by high financial
capabilities; the better SMEs can implement open innovation
than SME with low financial capability. There is one mod-
erating variable that is not proven to be significant, namely
technology. Research conducted empirically by involving a
sample of batik SMEs can provide an overview of the support-
ing factors that need to be considered for the application of
open innovation in the context of SMEs with low technology.
Data collection carried out during the pandemic also provides
an overview of the issues faced by SMEs in order to survive.
The findings also indicate that the management of mod-
erating variables, such as financial access, and networking
capabilities, is crucial to support the implementation of open
innovation for SMEs that can overcome challenges during a
pandemic.

B. THEORETICAL AND PRACTICAL CONTRIBUTION
Theoretically, this study enriches the literature of transferring
from close to open innovation in SMEs. A few studies have
been discussed regarding how SMEs can transform from
close innovation to open innovation. This study highlighted
the role of stakeholder capabilities in the migration process.
Our findings found that stakeholder participation especially
in the developing knowledge management system initiative,
developing a financial strategy for the OI project, making the
strategy to enlarge the network, and developing an ‘‘open-
ness’’ culture in SME can make the migration process run
smoothly.

Practically, this study helps SMEs in preparing the migra-
tion from close to open innovation. The shift from close to
open innovation has never been an easy task, especially for
SMEs manager. SME managers must learn how to success-
fully implement open innovation under the resource scarce-
ness such as lack of human capital, financial resources, and
know-how [20]. In order to shift from close to open inno-
vation smoothly, this study found four aspects that should
be prepared during the journey. The first aspect is SMEs
should start to consider the utilization of knowledge man-
agement systems in the organization. It is commonly known
that SMEs have a high degree of tacit knowledge, and this
kind of characteristic will complicate the interaction with
external parties. It is because, when SMEs decide to engage
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in open innovation practice, they should be able to codify the
tacit knowledge to explicit knowledge so external parties can
also access the knowledge, and the knowledge management
system can facilitate that kind of process. The second aspect is
financial capability. In order to accelerate the transition from
close to open innovation, financial investment to the project is
needed. SMEs managers should develop financial strategies
that consist of a financial plan and budget allocated for an
open innovation project. The third aspect is SME should
start enlarging their network. It is recommended for SMEs
to build inter-organizational relationships with universities
and research centers. Else, SMEs can consider participating
or being a presence at exhibitions, conferences, and com-
petitions. This kind of action is believed can help SMEs in
enlarging their network [20]. Lastly, SMEs manager should
initiate an open culture during the transition from close to
open innovation. The success in open innovation initiative lies
in how employees have awareness and acceptance of open-
ness. SMEs manager is expected to be able to develop means
that drive employees to find out technologies outside their
boundaries and so they become involved into open innovation
activities [20]. SMEs can start to collect ideas and needs from
customers in the product development process, collect their
customer for product testing and gather their feedback, etc.

C. LIMITATION AND FUTURE DIRECTION
This study has some limitations. First, the data obtained in
this study is from SMEs in Batik industry, where it is sure
limits generalization of SMEs whereas this study tried to talk
about SMEs in general. It would be more comprehensive if
the data came from diverse types of SMEs to increase its
generalization. Second, the data obtained in this study came
from three different regions and is assumed to have similar
characteristics since this study is considered a preliminary
study. It would be more accurate if a multigroup analysis is
conducted to check whether different regions have different
characteristics that might affect the result of this study or
not. Last, stakeholder capabilities involved in this study are
mostly the capabilities of internal stakeholders. In fact, there
are also capabilities of external stakeholders that can affect
the smoothness of the transition from close to open innova-
tion. Further study could also consider the participation of
external stakeholders such as government and communities
to boost the implementation of open innovation in SMEs.

There are opportunities for further research obtained from
the findings in this study. Further research can be directed
to examine the characteristics of other SME samples, with
the application of digitalization technology being more dom-
inant. This is an interesting issue because in this study the
object of research is a batik SMEs with object characteristics
including low technology because the process is dominated
by traditional activities and focuses on human abilities. This
allows the role of technology in moderating the relationship
between closed innovation and open innovation not to be
proven significant. In the more diverse characteristics of

SMEs, factors that support the success of open innovation can
be identified according to contextual issues.

REFERENCES

[1] A. A. Rumanti, I. I. Wiratmadja, and T. P. Hidayat, ‘‘Analysis indi-
vidual tacit knowledge toward innovation,’’ in Proc. of IEEE Ind. Eng.
Eng. Manage., Hong Kong, Dec. 2012, pp. 1–4, doi: 10.1109/IEEM.2012.
6837828.

[2] H. Boer and F. Gertsen, ‘‘From continuous improvement to continuous
innovation: A (retro) (per)spective,’’ Int. J. Technol.Manage., vol. 26, no. 8,
pp. 805–827, 2003.

[3] K. Auernhammer, M. Neumann, A. Leslie, and F. Lettice, ‘‘Creation of
innovation by knowledge management—A case study of a learning soft-
ware organization,’’ Ind. Eng. IAO, Fraunhofer Inst., Munich, Germany,
2003, pp. 53–57.

[4] F. Chun, B. Samiha, and D. Noureddine, ‘‘Evolution of sustainable devel-
opment strategies in Chinese SMEs,’’ Int. J. Sci., Environ., Technol., vol. 3,
no. 2, pp. 698–707, 2014.

[5] S. Lee, G. Park, B. Yoon, and J. Park, ‘‘Open innovation in SMEs—An
intermediated network model,’’ Res. Policy, vol. 39, no. 2, pp. 290–300,
Mar. 2010, doi: 10.1016/J.RESPOL.2009.12.009.

[6] A. A. Rumanti, T. M. A. A. Samadhi, I. I. Wiratmadja, and I. Sunaryo,
‘‘Relationship among knowledge sharing, open innovation and green
poduction: A multiple stakeholders perspective in batik tulis industries,’’
in Proc. IEEE Int. Conf. Ind. Eng. Eng. Manage. (IEEM), Dec. 2017,
pp. 176–180, doi: 10.1109/IEEM.2017.8289875.

[7] G. Ginting, ‘‘Open innovation model: Empowering entrepreneurial orien-
tation and utilizing network resources as determinant for international-
ization performance of small medium agroindustry,’’ Agricult. Agricult.
Sci. Proc., vol. 3, pp. 56–61, Jan. 2015, doi: 10.1016/J.AASPRO.2015.
01.013.

[8] A. A. Rumanti, I. Sunaryo, I. I. Wiratmadja, and D. Irianto, ‘‘Cleaner
production for small and medium enterprises: An open innovation per-
spective,’’ IEEE Trans. Eng. Manage., early access, Aug. 24, 2020, doi:
10.1109/TEM.2020.3015048.

[9] K. Laursen and A. Salter, ‘‘Open for innovation: The role of open-
ness in explaining innovation performance among UK manufacturing
firms,’’ Strategic Manage. J., vol. 27, no. 2, pp. 131–150, Feb. 2006, doi:
10.1002/SMJ.507.

[10] J. West, A. Salter, W. Vanhaverbeke, and H. Chesbrough, ‘‘Open innova-
tion: The next decade,’’ Res. Policy, vol. 43, no. 5, pp. 805–811, Jun. 2014,
doi: 10.1016/J.RESPOL.2014.03.001.

[11] M. G. Colombo, E. Piva, and C. Rossi-Lamastra, ‘‘Open innovation and
within-industry diversification in small and medium enterprises: The case
of open source software firms,’’ Res. Policy, vol. 43, no. 5, pp. 891–902,
Jun. 2014, doi: 10.1016/J.RESPOL.2013.08.015.

[12] E. Žemaitis, ‘‘Knowledge management in open innovation paradigm con-
text: High tech sector perspective,’’ Proc. Social Behav. Sci., vol. 110,
pp. 164–173, Jan. 2014, doi: 10.1016/J.SBSPRO.2013.12.859.

[13] P. Haapalainen and J. Kantola, ‘‘Taxonomy of knowledge management
in open innovation,’’ Proc. Manuf., vol. 3, pp. 688–696, Jan. 2015, doi:
10.1016/J.PROMFG.2015.07.307.

[14] Ü. K. Seyfettinoglu, ‘‘Analysis of relationships between firm performance
and open innovation strategies and stages in the Turkish food and beverage
industry,’’ New Medit, vol. 15, no. 1, pp. 42–52, 2016.

[15] E. Thrural, ‘‘COVID-19: Small and medium enterprises challenges and
responses with creativity, innovation, and entrepreneurship,’’ Strategic
Change, vol. 30, pp. 153–158, Mar. 2021, doi: 10.1002/JSC.2399.

[16] A. A. Rumanti, A. F. Rizana, F. Ramadhan, and R. Reynaldo, ‘‘The impact
of open innovation preparation on organizational performance: A system-
atic literature review,’’ IEEE Access, vol. 9, pp. 126952–126966, 2021, doi:
10.1109/ACCESS.2021.3111091.

[17] A. A. Rumanti, A. F. Rizana, L. Septiningrum, R. Reynaldo, and
M. M. Isnaini, ‘‘Innovation capability and open innovation for small and
medium enterprises (SMEs) performance: Response in dealing with the
COVID-19 pandemic,’’ Sustainability, vol. 14, no. 10, p. 5874, 2022, doi:
10.3390/SU14105874.

[18] A. Gambardella and C. Panico, ‘‘On the management of open inno-
vation,’’ Res. Policy, vol. 43, no. 5, pp. 903–913, Jun. 2014, doi:
10.1016/J.RESPOL.2013.12.002.

91736 VOLUME 10, 2022

http://dx.doi.org/10.1109/IEEM.2012.6837828
http://dx.doi.org/10.1109/IEEM.2012.6837828
http://dx.doi.org/10.1016/J.RESPOL.2009.12.009
http://dx.doi.org/10.1109/IEEM.2017.8289875
http://dx.doi.org/10.1016/J.AASPRO.2015.01.013
http://dx.doi.org/10.1016/J.AASPRO.2015.01.013
http://dx.doi.org/10.1109/TEM.2020.3015048
http://dx.doi.org/10.1002/SMJ.507
http://dx.doi.org/10.1016/J.RESPOL.2014.03.001
http://dx.doi.org/10.1016/J.RESPOL.2013.08.015
http://dx.doi.org/10.1016/J.SBSPRO.2013.12.859
http://dx.doi.org/10.1016/J.PROMFG.2015.07.307
http://dx.doi.org/10.1002/JSC.2399
http://dx.doi.org/10.1109/ACCESS.2021.3111091
http://dx.doi.org/10.3390/SU14105874
http://dx.doi.org/10.1016/J.RESPOL.2013.12.002


A. A. Rumanti et al.: Open Innovation in Organization Through Stakeholder Capability During Pandemic (COVID-19)

[19] S. Grama-Vigouroux, S. Saidi, A. Berthinier-Poncet, W. Vanhaverbeke,
andA.Madanamoothoo, ‘‘From closed to open: A comparative stakeholder
approach for developing open innovation activities in SMEs,’’ J. Bus.
Res., vol. 119, pp. 230–244, Oct. 2020, doi: 10.1016/J.JBUSRES.2019.
08.016.

[20] J. Dufour and P.-E. Son, ‘‘Open innovation in SMEs—Towards formaliza-
tion of openness,’’ J. Innov. Manage., vol. 3, no. 3, pp. 90–117, Oct. 2015,
doi: 10.24840/2183-0606_003.003_0008.

[21] M. Peñarroya-Farell and F. Miralles, ‘‘Business model dynamics from
interaction with open innovation,’’ J. Open Innov., Technol., Market, Com-
plex., vol. 7, no. 1, p. 81, Mar. 2021, doi: 10.3390/JOITMC7010081.

[22] T.Wicaksono, A. D. Nugroho, Z. Lakner, A. Dunay, and C. B. Illés, ‘‘Word
of mouth, digital media, and open innovation at the agricultural SMEs,’’
J. Open Innov., Technol., Market, Complex., vol. 7, no. 1, p. 91, Mar. 2021,
doi: 10.3390/JOITMC7010091.

[23] N. Chandler and Z. Krajcsák, ‘‘Intrapreneurial fit and misfit: Enterprising
behavior, preferred organizational and open innovation culture,’’ J. Open
Innov., Technol., Market, Complex., vol. 7, no. 1, p. 61, Feb. 2021, doi:
10.3390/JOITMC7010061.

[24] L. Lam, P. Nguyen, N. Le, andK. Tran, ‘‘The relation among organizational
culture, knowledgemanagement, and innovation capability: Its implication
for open innovation,’’ J. Open Innov., Technol., Market, Complex., vol. 7,
no. 1, p. 66, Feb. 2021, doi: 10.3390/JOITMC7010066.

[25] I. G. C. Putra, N. M. Sunarsih, L. G. Novitasari, and M. Setini, ‘‘Explor-
ing the relationship between social capital, innovation capability and
innovation during the coronavirus pandemic,’’ Uncertain Supply Chain
Manage., vol. 8, no. 4, pp. 857–864, 2020, doi: 10.5267/J.USCM.2020.
5.007.

[26] A. A. Rumanti, I. Sunaryo, I. I. Wiratmadja, and D. Irianto, ‘‘Cleaner
production through open innovation in Indonesian batik small and medium
enterprises (SME),’’ TQM J., vol. 33, no. 6, pp. 1347–1372, Oct. 2021, doi:
10.1108/TQM-04-2020-0086.

[27] B. Bigliardi, A. Ivo Dormio, and F. Galati, ‘‘The adoption of open inno-
vation within the telecommunication industry,’’ Eur. J. Innov. Manage.,
vol. 15, no. 1, pp. 27–54, Jan. 2012, doi: 10.1108/14601061211192825.

[28] P. Robbins, C. O’Gorman, A. Huff, and K. Moeslein, ‘‘Multidexterity—A
newmetaphor for open innovation,’’ J. Open Innovation: Technol., Market,
Complex., vol. 7, no. 1, p. 99, Mar. 2021, doi: 10.3390/JOITMC7010099.

[29] M. Oliveira, M. Sousa, R. Silva, and T. Santos, ‘‘Strategy and human
resources management in non-profit organizations: Its interaction with
open innovation,’’ J. Open Innov., Technol., Market, Complex., vol. 7, no. 1,
p. 75, Feb. 2021, doi: 10.3390/JOITMC7010075.

[30] H. Chesbrough and A. K. Crowther, ‘‘Beyond high tech: Early adopters
of open innovation in other industries,’’ R D Manage., vol. 36, no. 3,
pp. 229–236, Jun. 2006, doi: 10.1111/J.1467-9310.2006.00428.X.

[31] H. Väyrynen, N. Helander, and T. Vasell, ‘‘Knowledge management
for open innovation: Comparing research results between SMEs and
large companies,’’ Int. J. Innov. Manage., vol. 21, no. 5, Jun. 2017,
Art. no. 1740004, doi: 10.1142/S1363919617400047.

[32] G. Santoro, D. Vrontis, A. Thrassou, and L. Dezi, ‘‘The Internet of
Things: Building a knowledge management system for open innova-
tion and knowledge management capacity,’’ Technol. Forecasting Social
Change, vol. 136, pp. 347–354, Nov. 2018, doi: 10.1016/j.techfore.2017.
02.034.

[33] E. Adamides and N. Karacapilidis, ‘‘Information technology for sup-
porting the development and maintenance of open innovation capa-
bilities,’’ J. Innov. Knowl., vol. 5, no. 1, pp. 29–38, Jan. 2020, doi:
10.1016/j.jik.2018.07.001.

[34] J. J. Yun, X. Zhao, K. Jung, and T. Yigitcanlar, ‘‘The culture for open
innovation dynamics,’’ Sustainability, vol. 12, no. 12, p. 5076, Jun. 2020,
doi: 10.3390/su12125076.

[35] S. Popa, P. Soto-Acosta, and I. Martinez-Conesa, ‘‘Antecedents, mod-
erators, and outcomes of innovation climate and open innovation: An
empirical study in SMEs,’’ Technol. Forecasting Social Change, vol. 118,
pp. 134–142, May 2017, doi: 10.1016/J.TECHFORE.2017.02.014.

[36] J. F. Hair, W. C. Black, B. J. Babin, R. E. Anderson, and R. L. Tatham,
Multivariate Data Analysis. Upper Saddle River, NJ, USA: Prentice-Hall,
1998.

[37] J. F. Hair, Jr., M. Sarstedt, L. Hopkins, and V. G. Kuppelwieser, ‘‘Partial
least squares structural equation modeling (PLS-SEM): An emerging tool
in business research,’’ Eur. Bus. Rev., vol. 26, no. 2, pp. 106–121, 2014,
doi: 10.1108/EBR-10-2013-0128.

[38] J. F. Hair, M. Sarstedt, C. M. Ringle, and J. A. Mena, ‘‘An assessment of
the use of partial least squares structural equation modeling in marketing
research,’’ J. Acad. Marketing Sci., vol. 40, no. 3, pp. 414–433, 2012, doi:
10.1007/S11747-011-0261-6.

[39] D. Gefen, D. Straub, and M. C. Boudreau, ‘‘Structural equation modeling
and regression: Guidelines for research practice,’’ Commun. Assoc. Inf.
Syst., vol. 4, no. 1, p. 7, 2000, doi: 10.17705/1CAIS.00407.

[40] J. Henseler, T. K. Dijkstra, M. Sarstedt, C. M. Ringle, A. Diamantopoulos,
D. W. Straub, D. J. Ketchen, J. F. Hair, G. T. M. Hult, and R. J. Calantone,
‘‘Common beliefs and reality about PLS: Comments on Rönkkö and Ever-
mann (2013),’’ Organizational Res. Methods, vol. 17, no. 2, pp. 182–209,
Apr. 2014, doi: 10.1177/1094428114526928.

[41] L. Boscherini, D. Chiaroni, V. Chiesa, and F. Frattini, ‘‘How to inte-
grate open and closed innovation,’’ Int. J. Entrepreneurship Innov. Man-
age., vol. 16, nos. 3–4, pp. 226–244, 2012, doi: 10.1504/IJEIM.2012.
051957.

[42] F. Rogo, L. Cricelli, and M. Grimaldi, ‘‘Assessing the performance
of open innovation practices: A case study of a community of
innovation,’’ Technol. Soc., vol. 38, pp. 60–80, Aug. 2014, doi:
10.1016/J.TECHSOC.2014.02.006.

[43] A. L. Salazar, R. C. Soto, and R. E. Mosqueda, ‘‘The impact of financial
decisions and strategy on small business competitiveness,’’ Global J. Bus.
Res., vol. 6, no. 2, pp. 93–103, 2021.

[44] P. Herzog, Open and Closed Innovation: Different Cultures for Different
Strategies. Berlin, Germany: Springer, 2012.

[45] A. P. P. L. Barbosa, M. S. Salerno, V. C. Brasil, and P. T. D. S. Nascimento,
‘‘Coordination approaches to foster open innovation R&D projects perfor-
mance,’’ J. Eng. Technol. Manage., vol. 58, Oct. 2020, Art. no. 101603,
doi: 10.1016/J.JENGTECMAN.2020.101603.

[46] J. Zhong, Y. Chen, J. Yan, and J. Luo, ‘‘The mixed blessing of
cyberloafing on innovation performance during the COVID-19 pan-
demic,’’ Comput. Hum. Behav., vol. 126, Jan. 2022, Art. no. 106982, doi:
10.1016/J.CHB.2021.106982.

[47] I. Trinugroho, P. Pamungkas, J. Wiwoho, S. M. Damayanti, and
T. Pramono, ‘‘Adoption of digital technologies for micro and small busi-
ness in Indonesia,’’ Finance Res. Lett., vol. 45, Mar. 2022, Art. no. 102156,
doi: 10.1016/J.FRL.2021.102156.

[48] H. Chesbrough, ‘‘To recover faster from COVID-19, open up:
Managerial implications from an open innovation perspective,’’
Ind. Marketing Manage., vol. 88, pp. 410–413, Jul. 2020, doi:
10.1016/J.INDMARMAN.2020.04.010.

[49] S. Temiz and D. G. Broo, ‘‘Open innovation initiatives to tackle
COVID-19 crises: Imposter open innovation and openness in data,’’
IEEE Eng. Manag. Rev., vol. 48, no. 4, pp. 46–54, Dec. 2020, doi:
10.1109/EMR.2020.3033991.

[50] J. J. Ferreira and A. A. C. Teixeira, ‘‘Open innovation and knowl-
edge for fostering business ecosystems,’’ J. Innov. Knowl., vol. 4, no. 4,
pp. 253–255, Oct. 2019, doi: 10.1016/J.JIK.2018.10.002.

[51] E. Albats, A. Alexander, M. Mahdad, K. Miller, and G. Post, ‘‘Stake-
holder management in SME open innovation: Interdependences and
strategic actions,’’ J. Bus. Res., vol. 119, pp. 291–301, Oct. 2020, doi:
10.1016/J.JBUSRES.2019.07.038.

[52] E. Albats, D. Podmetina, and W. Vanhaverbeke, ‘‘Open innova-
tion in SMEs: A process view towards business model innovation,’’
J. Small Bus. Manage., early access, pp. 1–42, Aug. 2021, doi:
10.1080/00472778.2021.1913595.

[53] S. Markovic, N. Koporcic, M. Arslanagic-Kalajdzic, S. Kadic-Maglajlic,
M. Bagherzadeh, and N. Islam, ‘‘Business-to-business open innovation:
COVID-19 lessons for small and medium-sized enterprises from emerg-
ing markets,’’ Technol. Forecasting Social Change, vol. 170, Sep. 2021,
Art. no. 120883, doi: 10.1016/J.TECHFORE.2021.120883.

[54] A. Islam, I. Jerin, N. Hafiz, D. T. Nimfa, and S. A. Wahab, ‘‘Configuring a
blueprint forMalaysian SMEs to survive through the COVID-19 crisis: The
reinforcement of quadruple helix innovation model,’’ J. Entrepreneurship,
Bus. Econ., vol. 9, no. 1, pp. 32–81, 2021.

[55] E. Yulianto, ‘‘The role of inbound and outbound open innovation on firm
performance in environmental turbulence era: Mediating of product and
marketing innovation,’’ Manage. Sci. Lett., vol. 11, no. 9, pp. 2347–2358,
2021, doi: 10.5267/J.MSL.2021.5.006.

[56] A. Patrucco, F. Frattini, and A. Di Benedetto, ‘‘Characteristics of supplier
performance measurement systems in collaborative innovation projects:
The role of the purchasing department,’’ Supply ChainManagement, Int. J.,
vol. 27, no. 2, pp. 207–231, Feb. 2022, doi: 10.1108/SCM-11-2020-0551.

VOLUME 10, 2022 91737

http://dx.doi.org/10.1016/J.JBUSRES.2019.08.016
http://dx.doi.org/10.1016/J.JBUSRES.2019.08.016
http://dx.doi.org/10.24840/2183-0606_003.003_0008
http://dx.doi.org/10.3390/JOITMC7010081
http://dx.doi.org/10.3390/JOITMC7010091
http://dx.doi.org/10.3390/JOITMC7010061
http://dx.doi.org/10.3390/JOITMC7010066
http://dx.doi.org/10.5267/J.USCM.2020.5.007
http://dx.doi.org/10.5267/J.USCM.2020.5.007
http://dx.doi.org/10.1108/TQM-04-2020-0086
http://dx.doi.org/10.1108/14601061211192825
http://dx.doi.org/10.3390/JOITMC7010099
http://dx.doi.org/10.3390/JOITMC7010075
http://dx.doi.org/10.1111/J.1467-9310.2006.00428.X
http://dx.doi.org/10.1142/S1363919617400047
http://dx.doi.org/10.1016/j.techfore.2017.02.034
http://dx.doi.org/10.1016/j.techfore.2017.02.034
http://dx.doi.org/10.1016/j.jik.2018.07.001
http://dx.doi.org/10.3390/su12125076
http://dx.doi.org/10.1016/J.TECHFORE.2017.02.014
http://dx.doi.org/10.1108/EBR-10-2013-0128
http://dx.doi.org/10.1007/S11747-011-0261-6
http://dx.doi.org/10.17705/1CAIS.00407
http://dx.doi.org/10.1177/1094428114526928
http://dx.doi.org/10.1504/IJEIM.2012.051957
http://dx.doi.org/10.1504/IJEIM.2012.051957
http://dx.doi.org/10.1016/J.TECHSOC.2014.02.006
http://dx.doi.org/10.1016/J.JENGTECMAN.2020.101603
http://dx.doi.org/10.1016/J.CHB.2021.106982
http://dx.doi.org/10.1016/J.FRL.2021.102156
http://dx.doi.org/10.1016/J.INDMARMAN.2020.04.010
http://dx.doi.org/10.1109/EMR.2020.3033991
http://dx.doi.org/10.1016/J.JIK.2018.10.002
http://dx.doi.org/10.1016/J.JBUSRES.2019.07.038
http://dx.doi.org/10.1080/00472778.2021.1913595
http://dx.doi.org/10.1016/J.TECHFORE.2021.120883
http://dx.doi.org/10.5267/J.MSL.2021.5.006
http://dx.doi.org/10.1108/SCM-11-2020-0551


A. A. Rumanti et al.: Open Innovation in Organization Through Stakeholder Capability During Pandemic (COVID-19)

AUGUSTINA ASIH RUMANTI (Member, IEEE)
received the doctoral degree from the Bandung
Institute of Technology, in 2020. She is an Asso-
ciate Professor and a Lecturer with the Department
of Industrial Engineering, Telkom University,
Indonesia. Her current research interests include
organization development, knowledge manage-
ment, innovation systems, and management of
technology.

ATYA NUR AISHA is an Assistant Professor
and a Lecturer with the Industrial Engineering
Department, Telkom University, Indonesia. Her
research interests include industrial management,
organizational development, and human resources
management.

AFRIN FAUZYA RIZANA received the mas-
ter’s degree in industrial engineering and manage-
ment from the Bandung Institute of Technology,
in 2016. She is a Lecturer with the Depart-
ment of Industrial Engineering, Telkom Univer-
sity, Bandung, Indonesia. Her Current research
interests include organization development, deci-
sion support systems, and technology adoption.

LUTFIA SEPTININGRUM received the master’s
degree from the Statistics Department, Institute
Technology Sepuluh Nopember, in 2020. She is
a Lecturer with the Department of System Infor-
mation, Telkom University, Bandung, Indone-
sia. Her current research interest includes system
modeling.

91738 VOLUME 10, 2022


