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Abstract: Batik SMEs in today’s highly competitive landscape encounter
numerous obstacles concerning their sustainability. This study employs an
approach that integrates green knowledge management (GKM) and
ambidextrous green innovation (AGI) as sequential mediating factors to
investigate the link between green entrepreneurial orientation (GEO) and
sustainable performance (SP). We employed an accidental-purposive sampling
method to collect quantitative data, specifically selecting 401 respondents from
253 batik SMEs in Indonesia that are actively engaged in green
entrepreneurship and innovation. A second-order PLS-SEM analysis yielded
multiple findings. Initially, we found that GEO had an insignificant direct
effect on SP. Furthermore, GKM and AGI have been established as sequential
mediators in this relationship. Lastly, the dimensional analysis indicated that
batik SMEs appear to prioritise exploitative green innovation over exploratory
innovation. Future research should examine the relationships among these
dimensions for more profound insights and investigate how Al capabilities can
enhance the GKM process.
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1 Introduction

Batik, an ancient art from Java, Indonesia, intricately combines spiritual and
philosophical concepts within its fabric patterns. Traditional techniques involve
repeatedly applying resist and dye to create these elaborate designs (Syed Shaharuddin
et al., 2021). The Indonesian textile industry has thrived since UNESCO designated batik
as an ‘Intangible World Heritage of Humanity’ in 2009 (Izzah, 2023). This trend is
particularly evident in East Java, which has the second-highest population of batik SMEs
in Indonesia, following Central Java (Nouvan, 2025). Despite an uptick in sales during
the COVID-19 pandemic in 2022, batik experienced a further decline in 2023 (Al-Fajri,
2024). Even batik SMEs in East Java continued to face challenges until 2025 in the form
of rampant imports of counterfeit batik (Nurdifa, 2025).

Additionally, batik production raises significant social and environmental concerns.
For instance, river water pollution in Madura (Syafaruddin, 2023) highlights how
wastewater from the batik industry contributes to environmental degradation. The
chemicals used in this production process have also led to skin irritation among many
employees (Hapis et al., 2023). As a result, batik SMEs continue to fall short of
expectations in terms of their economic, environmental, and social performances. Batik
SMEs in East Java face considerable challenges in maintaining their operations.
Therefore, establishing a strategy to enhance the sustainability performance of batik
SMEs in East Java is critical. The sustainability of SMEs cannot be ignored, as
their failure can extensively impact on economic growth and social welfare (Mansour
et al., 2025).

Sustainability performance can be achieved through green entrepreneurship practice
(Prasetio et al., 2025). Some researchers have demonstrated that adopting a green
entrepreneurial orientation (GEO) can significantly improve sustainable performance
(SP) (i.e., Appiah et al., 2023; Coelho et al., 2023; Tze San et al., 2022; Muangmee
et al., 2021). However, results from studies by Frare and Beuren (2022), Majali et al.
(2022), and Ye et al. (2022), are not adequately represented from an empirical standpoint.
Despite some conflicting findings, the research indicated that a GEO may not positively
influence SP.
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Some research studies indicated that a GEO has a positive and significant impact on
green innovation (GI) (e.g., Appiah et al., 2023; Rong et al., 2025). According to Shehzad
et al. (2023) and Baquero (2024), GI techniques should be examined from exploratory
and exploitative perspectives. This dual approach enables organisations to pursue new
sustainable practices while effectively leveraging existing resources. Meanwhile, a
contrast study by Majali et al. (2022) suggested that GEO has a favourable but
insignificant impact on GI. Additionally, Doeden (2020) noted a lack of evidence in this
area, finding that entrepreneurial orientation negatively affects GI, although this effect is
insignificant.

GEO significantly affects green knowledge management (GKM) (Shehzad et al.,
2023). However, similar studies remain scarce. Wang et al. (2023) found that GEO has a
notable and beneficial effect on ‘knowledge creation process’, an aspect of GKM.
Additionally, effective knowledge management (KM) assists optimal GI outcomes
(Ngoc Huynh et al., 2024), even in examining the concept of innovation’s ambidexterity
(Shehzad et al., 2023). Consequently, GKM supports and encourages ambidextrous green
innovation (AGI).

The novelty of this study is a second-order strategy framework that connects SP with
GEO using AGI and GKM as sequential mediation constructs. The framework is
grounded in three key theories: the stakeholder theory, knowledge-based view (KBV),
and dynamic capability (DC). This framework was tested on batik SMEs in East Java,
Indonesia as a unique approach that perhaps rarely explored before.

This study aims to examine how GEO affects SP and to explore the sequential
mediating roles of GKM and AGI in the relationship between these two constructs.
Additionally, it seeks to identify the dimensions and indicators that most effectively
represent each research variable within the context of batik SMEs in East Java, Indonesia.

2 Theory and hypotheses development

2.1 Stakeholders theory, KBV, and DC

The internal and external interactions between a firm and its stakeholders are the primary
foci of the stakeholder theory which suggests that businesses should not only prioritise
their interests; they should also consider the needs of those who are important to them
(Aisjah et al., 2023) to achieve a long-term sustainability. At the same time, the KBV
asserts that knowledge is a company’s most valuable asset regarding long-term strategy
(Bergh et al., 2025). Therefore, organisations should cultivate strong green knowledge to
enhance economic performance, positively impact community welfare, and ensure
ecological sustainability. Meanwhile, DCs emphasise the necessity for businesses to
possess the ability to integrate, build, and reconfigure their resources effectively to
maintain competitiveness. If organisations develop strong DCs, they can foster green
innovation by aligning their strategic management with sustainability and environmental
priorities (Borah et al., 2025).

2.2 The relational between GEO and SP

GEO significantly enhances SP (Wang et al., 2025; Ma et al., 2025). Nurturing a GEO
can yield long-term advantages, which indicates that an environmentally conscious
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entrepreneurial approach is linked to improved long-term financial, ecological, and social
outcomes for companies (Muangmee et al., 2021; Tze San et al., 2022; Appiah et al.,
2023). This comprehensive perspective highlights the necessity of embedding
sustainability into fundamental business strategies. At the same time, the stakeholder
theory highlights how organisation interacts with stakeholders (Abdeladim and Yahyaoui,
2024). Since GEO responds to the demands of consumers, governments, and
communities for sustainable products and production processes, it serves not only as a
resource-based internal strategy but also as an external legitimising tool securing
stakeholder support. Thus, the first hypothesis of this research is as follows.

H1 Batik SMEs may greatly enhance their SP by shifting their orientation to green
entrepreneurship.

2.3 The relational between GEO, AGI, and SP

GI more likely emerges when entrepreneurs adopt a green perspective (Rong et al., 2025;
Ngoc Huynh et al, 2024; Appiah et al., 2023). Businesses that strive to be
environmentally friendly are more inclined to develop innovative solutions benefitting
the environment and are sustainable over time (Wang et al., 2023; Frare and Beuren,
2022). Companies aiming for success in today’s environmentally conscious market may
need to cultivate a GEO. Shehzad et al. (2023) and Baquero (2024) viewed GI as
ambidextrous, encompassing both exploratory and exploitative forms.

Meanwhile, research by Muangmee et al. (2021), Elzek et al. (2021), Li et al., (2023),
and Ahmed et al. (2023) highlighted the critical role of GI in achieving SP. Indicators of
economic, environmental, and social performance all suggest a positive correlation
between increased GI and SP. As demonstrated by Shehzad et al. (2023), AGI
significantly and positively affects SP. Businesses must be willing to explore and
implement GI to remain competitive in a dynamic market. With GEO influencing AGI
and AGI impacting SP, there exists a strong connection between these three elements.

Based on the stakeholder theory, GEO reflects a company’s response to the
expectations of its stakeholders. Meanwhile, DC describes an organisation’s ability to
adapt to the ever-changing environmental demands by integrating, developing, and
reconfiguring its internal and external competencies. AGI translates strategic objectives
into SP, establishing it as a crucial DC. Therefore, the research hypotheses are as follows:

H2 With an increasing focus on green entrepreneurship, batik SMEs can increase AGI.
H3 Batik SMEs can improve their SP by making a stronger commitment to AGI.

H4 By emphasising green entrepreneurship, batik SMEs can encourage AGI, which in
turn leads to SP.

2.4 The link between GEO, AGI, and GKM

Several earlier works have shown that AGI can be generated by high GEO (e.g., Rong
et al., 2025; Baquero, 2024; Shehzad et al., 2023). Majali et al. (2022) found a favourable
but minor impact of GEO on GI; nevertheless, there is a gap in the empirical data
supporting this claim. The results of Doeden (2020) are likewise lacking in empirical
support; they showed that entrepreneurial orientation negatively affects GI, albeit
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marginally. As a result, while the GI output slightly decreases, the company’s orientation
toward environmentally friendly entrepreneurship increases.

Given the contradictory findings in studies examining GEO’s impact on GI, it is
plausible that GEO acts as a mediating variable between the two. Results from the study
by Shehzad et al. (2023) showed that GEO significantly improves GKM. Additionally,
comparable research remains elusive. Among the dimensions of GKM, the Knowledge
Creation Process is shown to be positively and significantly impacted by GEO
(Yu et al., 2022).

At the same time, GEO has an outsized beneficial effect on GI (Wang et al., 2022).
KM is an external variable that significantly impacts on GI (Shehzad et al., 2022). The
results were quite close to what is expected. Moreover, GI is positively and significantly
impacted by GKM (Wang et al., 2022; Shehzad et al., 2023). This effect remains even
after a more in-depth examination of the innovation’s ambidexterity. While GEO affects
GKM, GKM also affects AGI. This demonstrates a close relationship between the three
variables.

According to KBV, GEO promotes the creation, storage, and sharing of green
knowledge by businesses in the areas of eco-friendly manufacturing practices and
innovation. GKM enables businesses to process and utilise this knowledge optimally,
establishing the foundation for future innovations. Furthermore, according to DC, GKM
enables SMEs to identify green market opportunities, utilise knowledge effectively, and
restructure company processes for greater sustainability. As a result of these steps, AGI
emerges as a combination of exploratory and exploitative innovation. Therefore, the
following research hypotheses are as follows:

H5 Batik SMEs’ GKM practices can be improved in proportion to their GEO.

H6 The degree to which SMEs prioritise environmentally conscious KM determines the
efficacy of their AGI.

H7 AGI among batik SMEs can be fostered via improved GKM methods brought about
by a greater emphasis on green entrepreneurship.

As mentioned previously, GEO impact SP. Additionally, GEO influences GKM, which in
turn affects AGI, and AGI subsequently impacts SP. Overall, the relationship between
GEO and SP is formed through a sequence mediation of GKM and AGI. This
relationship underscores the complexity of these variables, indicating that changes in one
can have cascading effects on the other, and consequently, requires careful analysis.
Therefore, the final hypothesis of this study is as follows.

HS8 Batik SMEs that emphasise green entrepreneurship and are supported by AGI and
GKM as sequential mediating factors will achieve better long-term outcomes.

3 Method

This study utilises a quantitative methodology to analyse the complex relationship
between GEO and SP, with sequential mediation by GKM and AGI. It focuses on the
batik SMEs in East Java, Indonesia, specifically the managerial level. The SMEs were
selected through accidental-purposive sampling based on specific criteria:
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1 the business must have been operating for a minimum of three years to ensure
sustainability

2 ithas 5 to 100 employees
3 it has a waste disposal facility
4 it facilitates green innovation.

According to Hair et al. (2020), the minimum sample size should be at least five to ten
times the number of indicators or items measuring the variables. This research
questionnaire consists of 35 items, resulting in an intended sample size of between 175
and 350 SMEs. After collecting the data of SMEs population from the offices of
Department of Industry and Department of Cooperative and SME in all municipalities
and regencies in East Java, online questionnaires were distributed 600 SMEs via
WhatsApp, Instagram DM, and owner or business e-mail. The questionnaire enables each
SME, particularly medium-sized businesses, to have multiple representatives from the
company participate in its completion. This method promotes a more thorough
understanding of the various perspectives within the organisation. Furthermore, it ensures
the collection of all pertinent insights, resulting in a more precise representation of the
company’s sustainability innovation. A total 401 respondents from 256 SMEs completed
questionnaires were returned within four months (June to September 2025), yielding a
response rate of 42.67%. Thus, the data collected for analysis met the minimum sample
size requirement. The measurements of the latent constructs are shown in Table 1.
Simultaneously, the gathered data were subjected to PLS-SEM inferential analysis using
SmartPLS software (version 4.1.1.4).

Table 1 Latent construct measurement
Latent constructs Dimensions Manifest constructs
GEO Autonomy (GEOL11) SME often runs green enterprises
Adapted from (GEO1) independently.
Appiah et al. (GEO12) SME often prioritises eco-friendly initiatives.
(2023) and . s . :
Shehzad et al. Innovativeness (GEO21) SME prioritises green manufacturing practices.

(GEO2) (GEO22) SME prioritises eco-friendly products.

Risk taking ~ (GEO31) SME takes calculated risks to reduce production
(GEO3) waste and safeguard the environment.

(GEO32) SME takes calculated risks to shield locals from
manufacturing waste.

Proactiveness (GEO41) SME’s eco-friendly products dominate the
(GEO4) industry.

(GEO42) SME is the pioneer in green product innovation.

(2023)

Aggressiveness (GEOS51) Offering green products could put the SME in a
(GEO5) competitive market.

(GEOS52) SME collaborates with government and/or
community, and/or institutions.

Source: Created by the Authors (2025)
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Table 1 Latent construct measurement (continued)
Latent constructs Dimensions Manifest constructs
GKM Acquisition ~ (GKM11) SME provides webinars, computers, laptops,
Adapted from (GKM1) and the internet to educate staff on eco-friendly methods.
Sahoo et al. (2023) (GKM12) SME allows staff obtain external eco-friendly
and Yu et al. practice knowledge offline.
(2022) Sharing (GKM21) Staff can inform their managers and colleagues
(GKM2) about eco-friendly techniques.
(GKM22) Managers and staff can quickly learn about
environmentally friendly procedures elsewhere.
Storage (GKM31) Staff can store data retrieved from internal
(GKM3) corporate sources on company’s devices.
(GKM32) Staff can store data acquired from external
sources on company’s devices.
Application  (GKM41) Assisting staff in using internal green
(GKM4) knowledge.
(GKM42) Assisting staff in using external green
knowledge.
Creation (GKMS51) A program allowing personnel explore greener
(GKM5) business methods.
(GKM52) SME appreciates staff’s eco-friendly
recommendations.
AGI Exploitative ~ (AGI11) SME actively develops existing products using
Adapted from (AGI1) easily recyclable, reusable, and biodegradable materials.
Shehzad et al. (AGI12) SME actively develops existing products using
(2023) and packaging that is easily recycled, reused, and
Baquero (2024) biodegradable.
(AGI13) SME meticulously develops batik production
processes to conserve energy.
Exploratory  (AGI21) SME relentlessly pursues innovative product
(AGI2) designs that use readily recyclable, reusable, and
biodegradable materials.
(AGI22): SME readily adopts recyclable, reusable, and
biodegradable packaging.
(AGI23): SME produce batik with efficient energy and
newest technology.
SP Economic (SP11) Market share has risen.
Adapted from (SP1) (SP12) Market offerings have increased.
acr?gzg}hzilaeli ﬁ()24) . (SP13) The net profit of the COITlpat.ly has increas.ed.
(2024) Environmental (SP21) There has been a reduction in manufacturing
(SP2) waste.

(SP22) Energy consumption has decreased.
(SP23) Chemical usage has decreased.

Source:

Created by the Authors (2025)
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Table 1 Latent construct measurement (continued)
Latent constructs Dimensions Manifest constructs
SP Social (SP3)  (SP31) The provision of social aid for impoverished
Adapted from communities has improved.
Cheah et al. (2024) (SP32) The company’s reaction to customer allegations
and Chen et al. has been consistently positive.
(2024)

(SP33) There has been a steady improvement in
workplace safety and health assurance.

Source: Created by the Authors (2025)

4 Results

4.1 Respondent’s demographics

Table 2 presents the demographics of the survey respondents, revealing that most female
respondents are primarily aged 40 to 59 and typically hold a bachelor’s degree, despite
many others possessing only a high school diploma. This unique aspect of the batik
industry reflects a shift toward commercial development, historically associated with
women passing down traditional skills, led by a new, more formally-educated generation.
Many batik businesses are managed by individuals with experience and stability, either
through inheritance or by establishing their enterprises, as evidenced by the presence of
older age groups in the data. Due to limited resources and the need for complete oversight
of operations, most respondents serve as both owners and managers, a common practice
in SMEs. The sector’s resilience is evident, as most of these businesses have been in
operation for over a decade. These enterprises are predominantly small-scale, employing
between five and 19 people. It suggests that batik is likely to be a sustainable and steadily
growing business rooted in tradition.

Table 2 Respondent’s demographics

Categorical Frequency %
Gender Male 166 41.4%
Female 235 58.6%
Age 20-39 years old 89 22.2%
40-59 years old 244 60.8%
> 59 years old 68 17.0%
Education Senior high school 155 38.7%
Diploma 19 4.7%
Bachelor’s degree 183 45.6%
Master’s degree 44 11.0%
Position Owner 195 48.6%
Manager 163 40.6%
Others 43 10.7%

Source: Primary Data Processes by the Authors (2025)
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Table 2 Respondent’s demographics (continued)

Categorical Frequency %
Business experience 3-10 years 90 22.4%
> 10 years 311 77.6%
Business size Small (5-19 employees) 346 86.3%
Medium (20-99 employees) 55 13.7%

Source: Primary Data Processes by the Authors (2025)

4.2 PLS-SEM external model evaluation

This study employed factor loading and average variance extracted (AVE) metrics to
evaluate the external model. A factor loading value exceeding 0.7 at the manifest
construct level is deemed valid. Conversely, the AVE must be greater than 0.5
(Anjaningrum et al., 2024). Figure 1 illustrates the validity of each item across the
dimensions of each latent construct, as shown by the values on the line connecting the
dimension to the manifest construct — specifically, that are not in parentheses and exceed
0.7. This finding confirms that all items are valid and effectively measure the latent
construct.

The AVE values for each dimensional and latent construct, exceeding 0.5 (see
Table 3), indicate that this research tool demonstrates convergent validity. Furthermore,
the study instrument showed reliability, evidenced by CA values reaching higher than 0.6
and CR values reaching 0.8 (refer to Table 3), underscoring its consistency across various
assessments.

4.3 PLS-SEM internal model evaluation

The determination test (R?) indicates the percentage contribution of the exogenous latent
construct to the endogenous latent construct. A minimum R? value of 0.67 suggests a
significant influence of the exogenous latent construct on the endogenous latent construct
(Hair et al., 2014). Figure 1 presents a clear representation of these values through blue
circles. The GKM R? value of 0.455 indicates that GEO accounts for approximately
45.5% of GKM, reflecting a moderate level of influence. In contrast, the AGI R? value of
0.755 indicates that GEO and GKM together account for approximately 75.5% of AGI,
demonstrating a big impact. Finally, the SP R? value of 0.713 suggests that GEO and AGI
combined account for roughly 71.3% of SP, also indicating a significant effect.

Table 4 presents the results of the effect size test (f2). The criteria for interpreting
effect size are defined: an f2 value of 0.02 indicates a weak impact; an f> value of 0.15
signifies a moderate impact; and an f2 value of 0.35 represents a strong impact (Hair
et al., 2014). The data in Table 4 reveals that the exogenous latent constructs exert a
strong impact, particularly AGI on SP, GEO on GKM, and GKM on AGI. In contrast, the
exogenous latent construct with the weak impact is GEO on SP and GEO on AGI. The
findings emphasise the crucial role of AGI in enhancing GEO’s influence on SP.
Currently, GEO’s impact on SP is just sufficient, and its impact on AGI is weak.
Therefore, the presence of GKM is essential, as it significantly strengthens the
relationships between GEO and GKM, GKM and AGI, and ultimately, AGI and SP.
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Table 3 Validity and reliability evaluation
AVE CA CR (rho_a) CR (rho_c)
Latent construct
GEO 0.859 0.982 0.982 0.984
GKM 0.789 0.970 0.971 0.974
AGI 0.800 0.950 0.952 0.960
SP 0.756 0.960 0.960 0.965
Dimension construct
GEO1 0.913 0.905 0.910 0.955
GEO2 0.957 0.955 0.956 0.978
GEO3 0.984 0.984 0.984 0.992
GEO4 0.860 0.838 0.840 0.925
GEOS5 0.891 0.878 0.879 0.942

Source

. SmartPLS’s 4.1.1.4 Output (2025)
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Table 3 Validity and reliability evaluation (continued)

AVE CA CR (rho_a) CR (rho_c)

Dimension construct

GKM1 0.821 0.783 0.783 0.902
GKM2 0.870 0.850 0.853 0.930
GKM3 0.823 0.785 0.786 0.903
GKM4 0.860 0.838 0.841 0.925
GKMS5 0.823 0.785 0.786 0.903
AGI1 0.832 0.898 0.904 0.937
AGI2 0.811 0.883 0.887 0.928
SP1 0.797 0.872 0.873 0.922
Sp2 0.831 0.898 0.898 0.936
SP3 0.837 0.903 0.904 0.939

Source: SmartPLS’s 4.1.1.4 Output (2025)
Table 4 Effect size (2) value

£ Meaning
GEO -> SP 0.011 Weak impact
GEO > AGI 0.016 Weak impact
AGI -> SP 1.329 Strong impact
GEO -> GKM 0.836 Strong impact
GKM -> AGI 1.457 Strong impact

Source: SmartPLS’s 4.1.1.4 Output (2025)

4.4 Hypotheses evaluation

The t-test is utilised for hypothesis testing. A t-statistic exceeding 1.96 at a 5%
significance level, or a p-value lower than 0.05, indicates statistical significance. The path
coefficient value (path. coef.) indicates the direction of the impact, whether positive or
negative. The findings of the t-test are presented in Table 5.

The statistical analysis using PLS-SEM indicates that the direct impact of GEO on SP
is positive but insignificant with the path coef. of 0.073, a t-statistic of 1.597 (<1.96), and
a p-value of 0.110 (>0.05). As a result, the initial research hypothesis (H1) is rejected.
The direct impact of GEO on AGI is positive and significant, with a path coef. of 0.086, a
t-statistic of 1.984 (>1.96), and a p-value of 0.047 (<0.05). Therefore, the second research
hypothesis (H2) is supported, although statistically it is almost insignificant (this result is
consistent with the f2 test which shows a weak impact of GEO on AGI)

The direct impact of AGI on SP is positive and significant, with a path coef. of 0.796,
a t-statistic of 19.377 (>1.96), and a p-value of 0.000 (<0.05). Consequently, the third
research hypothesis (H3) is supported. The direct impact of GEO on GKM is positive and
significant, with a path coef. of 0.675, a t-statistic of 13.054 (>1.96), and a p-value of
0.000 (<0.05). Therefore, the fifth research hypothesis (HS5) is supported. The direct
impact of GKM on AGI is positive and significant, with a path coef. of 0.809, a t-statistic
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of 20.873 (>1.96), and a p-value of 0.000 (<0.05). Thus, the sixth research hypothesis
(HO6) is supported.

Table 5 T-test results

Path-coef. T-statistic ~ P-value Inference

Direct impact of latent constructs

GEO -> SP 0.073 1.597 0.110 (+) Insignificant; H1 Rejected
GEO -> AGI 0.086 1.984 0.047  (+) Significant; H2 Supported
AGI > SP 0.796 19.377 0.000 (+) Significant; H3 Supported
GEO -> GKM 0.675 13.054 0.000  (+) Significant; H5 Supported
GKM -> AGI 0.809 20.873 0.000  (+) Significant; H6 Supported
Specific indirect impact of latent constructs
GEO -> AGI -> SP 0.068 2.090 0.037  (+) Significant; H4 Supported
AGI is a complete mediation
GEO -> GKM -> AGI 0.546 15.257 0.000  (+) Significant; H7 Supported
GKM is a partial mediation
GEO > GKM -> AGI 0.435 12.879 0.000  (+) Significant; H8 Supported
- SP GKM and AGI are sequential
mediation

Second order or dimension level

GEO -> Autonomy (GEOL1) 0.969 326.811 0.000 ‘Aggressiveness’ is the
GEO -> Innovativeness 0.944 135.518  0.000 strongest dimension
(GEO2)

GEO -> Risk Taking 0.963 217.202 0.000

(GEO3)

GEO -> Proactiveness 0.972 283.465 0.000

(GEO4)

GEO -> Aggressiveness 0.983 450.901 0.000

(GEOS)

AGI -> Exploitative (AGI1) 0.987 231.874 0.000 ‘Exploitative’ is the strongest
AGI -> Exploratory (AGI2)  0.986 207.763  0.000 dimension

GKM -> Acquisition 0.989 692.071 0.000 ‘Creation’ is the strongest
(GKM1) dimension

GKM -> Sharing (GKM2) 0.947 172.063 0.000
GKM -> Storage (GKM3) 0.988 674.888 0.000

GKM -> Application 0.673 13.002  0.000

(GKM4)

GKM -> Creation (GKM5)  0.989  779.981  0.000

SP -> Economic (SP1) 0.951 157.762 0.000 ‘Environmental’ is the
SP -> Environmental (SP2) ~ 0.968 265984  0.000 strongest dimension
SP -> Social (SP3) 0.960 152517  0.000

Source: SmartPLS’s 4.1.1.4 Output (2025)
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The analysis of the indirect impact of GEO on SP through AGI is positive and significant
with a path coef. of 0.068, a t-statistic of 2,090 (>1.96), and a p-value of 0.037 (<0.05).
Consequently, AGI contributes as a partial mediation factor in the relationship between
GEO and SP. Hence, the fourth research hypothesis (H4) is supported. Meanwhile, the
indirect impact of GEO on AGI through GKM is notable, with a path coef. of 0.546, a
t-statistic of 15.257 (>1.96), and a p-value of 0.000 (<0.05). It suggests that GKM serves
as a partial mediating factor in the relationship between GEO and AGI. Thus, the seventh
research hypothesis (H7) is supported.

Additionally, the indirect impact of GEO on SP through GKM and AGI is positive
and significant, with a path coef. of 0.435, a t-statistic of 12.879 (>1.96), and a p-value of
0.000 (<0.05). It indicates that GKM and AGI act as sequential mediating factors in the
relationship between GEO and SP. Thereby, the eighth research hypothesis (H8) is
supported.

Further analysis of the t-test findings may be conducted by reviewing the strength at
the second-order or dimension level. However, this method does not test the hypothesis.
According to the GEO model, aggressiveness is the most GEO-reflective attribute.
Meanwhile, AGI found that SMEs perform better in exploitative green innovation than
exploratory green innovation. Additionally, knowledge creation is identified as the most
GKM-reflective factor in the GKM process. Finally, when evaluating SP from a metric
perspective, environmental performance is the most indicative of it, followed by
economic and social success.

5 Discussion

The research findings indicate a complex relationship between GEO, HKM, AGI, and SP.
The adoption of a GEO positively influences the SP of batik SMEs in East Java. The
implementation of green environmental orientation (GEO) positively affects SP, albeit to
a relatively modest extent. The study indicates that simply adopting a strategic orientation
is insufficient for batik SMEs that lack the necessary capabilities for effective
implementation. A sustainability mindset, on its own, does not guarantee measurable
improvements in performance. These findings suggest that green-orientated strategic
intentions must be translated into action through AGI, which focuses on exploitative
green innovation in the short term while prioritising exploratory green innovation in the
long term. Nonetheless, merely aspiring to achieve AGI is unlikely to succeed without
effective GKM. GKM is essential for facilitating the sharing and integration of
sustainable practices within SMEs. By promoting knowledge sharing and embracing
diverse perspectives, SMEs can more effectively adapt their strategies to address
emerging sustainability challenges and opportunities. These findings underscore the
crucial role of GKM in implementing GEO to achieve AGI, which subsequently
influences SP.

The findings align with previous studies (e.g., Frare and Beuren, 2022; Majali et al.,
2022; Ye et al., 2022), that stated that GEO does not always lead to SP directly,
particularly regarding economic outcomes. However, these results contrast with some
earlier findings (e.g., Wang et al., 2025; Ma et al., 2025; Appiah et al., 2023; Coelho
et al., 2023) which suggested the importance of GEO in directly driving sustainability.
However, it remains crucial for batik SMEs to align themselves with green
entrepreneurship. By implementing environmentally friendly practices and utilising
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sustainable materials, these businesses can reduce their environmental impacts while
attracting an increasingly conscious consumer base. This shift promotes economic
growth, supports cultural heritage, and preserves the intricate traditions of batik
craftsmanship. Managers’ conduct is crucial to green business operations (Kharuddin
et al., 2022).

It is essential for SMEs to adopt a proactive and forward-thinking approach when
implementing GEO (Abdulsamad et al., 2025). SMEs should maintain a high degree of
autonomy (Kusi et al., 2024), ensure independence, and strive for self-sufficiency.
Furthermore, by demonstrating a willingness to take risks, face the barriers (Igbal et al.,
2025), and focus on environmentally sustainable innovation, SMEs can successfully
achieve sustainability. This commitment not only enhances their competitive edge but
also contributes positively to the overall ecosystem (Du et al., 2025). In this case, the
DCs and innovation enable quick fashion trend adaption, providing a defensible market
position (Sujarwo and Indriani, 2025). So that, strategic green values and innovation in
sustainability are vital (Prabawati et al., 2025).

The research also found that GKM and AGI mediate the relationship between GEO
and SP in a sequential manner. Batik SMEs with an entrepreneurial spirit prioritising
environmental concerns are more likely to pursue green options, such as using natural
dyes or recycling waste materials. Furthermore, Batik SMEs with a sustainability-focused
entrepreneurial mindset are more inclined to experiment with greener production methods
and discover innovative ways to integrate environmental values into their operations.
Integrating sustainable practices into production processes for environmental and
resource management is essential for enhancing the performance of SMEs (Zhidebekkyzy
et al., 2025). Additionally, innovation is necessary for transforming GEO into sustainable
outcomes (Musfar et al., 2025). A solid understanding of entrepreneurial orientation will
empower SMEs to enhance their innovation capabilities and thrive in a competitive
business landscape (Manalu et al., 2025).

However, a GKM approach is essential for organising all ideas (Boota et al., 2025).
SMEs can engage in AGI when they maintain a well-managed green knowledge base
(Baquero, 2024; Shehzad et al.,, 2023). This type of innovation emphasises the
enhancement of existing products and processes, while exploratory green innovation is
centred on creating new batik items, potentially utilising modern technology. Given that
batik SMEs in East Java often operate with limited personnel and financial resources,
they tend to concentrate more on exploitation than exploration. Nevertheless, with
effective KM, SMEs can achieve a balance between the two. Green innovation, which
harmonises incremental improvements with entirely new concepts, enhances
sustainability performance (Bello et al., 2022).

This research reveals that the most effective demonstration of GKM occurs during the
knowledge creation phase. It suggests that knowledge creation can serve as an innovation
engine for batik SMEs, enabling them to adapt to the global green market while
preserving their traditional heritage and fostering new ideas. SMEs need to conduct GKM
effectively to identify the best concepts for AGI (Shehzad et al., 2023). This task ensures
that existing knowledge can be utilised efficiently by company personnel. Having a good
knowledge of IT is also crucial for embracing new ideas (Alenezi and Isa, 2024).
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6 Theoretical contribution

This sequential mediation model clarifies the stakeholder theory, DC, and KBV by
connecting GKM and AGI in GEO and SP. The initial evidence suggests green
entrepreneurship helps stakeholders produce value. GKM turns stakeholder feedback into
green concepts. Beyond morality, the stakeholder theory shows how knowledge and
innovation help the economy, society, and environment. Companies may integrate green
practices using AGI. GKM encouraging information flows increases DC sensing, seizing,
and reconfiguring. Thus, GKM defines AGI as a flexible capability necessary for
corporate plan execution and sustainability. DC theory should stress knowledge-based
methods for acquiring and utilising adaptive abilities, particularly in GI. This research
reveals how knowledge-based GEO affects innovation and performance. GKM creates,
acquires, distributes, and uses green knowledge to balance exploitation and exploratory
innovation. It describes knowledge-based approaches. Moreover, while GEO provides
stakeholder-driven strategy, AGI reorganises resources for transfers. This paradigm
prioritises strategic planning, knowledge development, and capacity building above a
single sustainability theory.

7 Practical implication

This study suggests that batik SMEs integrate GEO with methodical GKM. This
integration fosters AGI and SP. For environmentally friendly possibilities, business
owners, managers, and employees should be aggressive, autonomous, proactive,
risk-taking, and innovative. Batik SMEs should manufacture eco-friendly products and
work with stakeholders. Moreover, SMEs require green efforts and autonomy. They
should develop eco-friendly batik products and methods to decrease industrial waste and
benefit the environment and green enterprise requires a robust GKM. They can monitor
waste processing and natural dye consumption, integrate it into their IT infrastructure,
train employees, and share best practices in batik communities. Utilising renewable
energy offers a promising opportunity to enhance economic formalisation while also
fostering social responsibility (Lyeonov et al., 2025). Organisations may use green
concepts to spread new and innovative ideas and create AGI. Exploitative green
innovation improves natural colour persistence and fades resistance while developing
green products. If feasible, plant-fibre batik with natural colours can be an alternative.
These techniques may help SMEs adapt to the ever-changing market while preserving
their heritage, protecting the environment, and safeguarding their workers, customers,
and communities.

8 Conclusions
This study investigates the complex relationship between GEO and sustainability

performance, emphasising the sequential mediating effects of GKM and AGI within a
second-order model. The findings lead to several conclusions:
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1 environmental performance emerges as the primary metric for evaluating
sustainability improvements in green business models, surpassing economic or social
performance

2 the relationship between GEO and sustainability performance is sequentially
influenced by the dual strategies of GKM and AGI

3 batik SMEs generally find it more feasible to implement exploitative green
innovation than explorative one

4 knowledge creation is identified as the most crucial component of GKM,
underscoring its vital role within the framework, which is further reinforced by
additional dimensions.

9 Limitations and direction for future research

A limitation of this study is its dependence on a second-order model, which restricts the
findings. Differentiating the impact of various aspects of the latent construct presents
challenges, especially when assessing the partial influence of exploitative and explorative
innovation on economic, environmental, and social performance. Due to the constraints
regarding financial and human resources, SMEs often struggle to engage in exploratory
innovation. Should SMEs prioritise exploratory innovation, they may encounter potential
losses, despite its positive effects on environmental performance.

Therefore, further research should expand the scope of the study and explore the
relationships between other dimensions of the latent construct to yield more
comprehensive insights. Additionally, as the world transitions toward Society 5.0,
integrating diverse artificial intelligence (Al) technologies that enhance knowledge and
foster innovation is essential for future conceptual models, as Al can serve as a
significant moderating factor. Moreover, a robust connection between stakeholders is
crucial to achieve sustainability.

Acknowledgements

The author expresses gratitude to the Pusat Pembiayaan dan Asesmen Pendidikan Tinggi
(PPAPT), Ministry of Higher Education, Science, and Technology of Indonesia
(Kemendiktisaintek), for granting the ‘Beasiswa Penyelesaian Studi Program Doktor
Tahun 2025°, which supported the publication of this article.

Declarations

All authors declare that they have no conflicts of interest.



Strategic green entrepreneurship for business sustainability of Batik SMEs 17

References

Abdeladim, N. and Yahyaoui, T. (2024) ‘A new perspective on stakeholder theory’, International
Journal of Advanced Research, Vol. 12, No. 8, pp.1621-1636, https://doi.org/10.21474/ijar01
/19410.

Abdulsamad, A., Ateeq, A., Al-zubaidi, R., Al-refaei, A.A., Ali, AN.A. and Fahad, N.M. (2025)
‘Entrepreneurial orientation and innovation capabilities as drivers of sustainable innovation
performance: a conceptual framework for SMEs’, in Hamdan, R.K. (Eds.): Tech Fusion in
Business and Society. Studies in Systems, Decision and Control, Vol. 234, p.84636, Springer,
Cham., https://doi.org/https://doi.org/10.1007/978-3-031-84636-6_76.

Ahmed, R.R., Akbar, W., Aijaz, M., Channar, Z.A., Ahmed, F. and Parmar, V. (2023) ‘The role of
green innovation on environmental and organizational performance: moderation of human
resource practices and management commitment’, Heliyon, Vol. 9, No. ¢12679, pp.1-19,
https://doi.org/10.1016/j.heliyon.2022.e12679.

Aisjah, S., Arsawan, . W.E. and Suhartanto, D. (2023) ‘Predicting SME’s business performance:
Integrating stakeholder theory and performance based innovation model’, Journal of Open
Innovation: Technology, Market, and Complexity, Vol. 9, No. 100122, pp.1-12,
https://doi.org/10.1016/j.joitmc.2023.100122.

Alenezi, S.O. and Isa, S.M. (2024) ‘Moderating effect of innovativeness on attitudes toward
e-commerce adoption by small and medium enterprises in Kuwait’, International Journal of
Economics and Management, Vol. 18, No. 2, pp.213-227, https://doi.org/10.47836/ijeam
.18.2.05.

Al-Fajri, D.S. (2024) ‘Jatuhnya Ekspor Batik dari Tuan Rumah Batik’, Good Stats, 17 October,
pp-1-5 [online] https://goodstats.id/article/jatuhnya-ekspor-batik-dari-tuan-rumah-batik-PjNT1
(accessed 4 March 2025).

Anjaningrum, W.D., Yogatama, A.N., Sidi, A.P., Hermawati, A. and Suci, R.P. (2024) ‘The impact
of Penta-Helix collaborative business incubation process on the creative business strategic

orientation and innovation capability’, International Journal of Learning and Intellectual
Capital, Vol. 21, No. 1, pp.60-77, https://doi.org/10.1504/1JLIC.2024.136380.

Appiah, M.K., Sam, A., Twum, E. and Godslove, E. (2023) ‘Modelling the influencing of green
entrepreneurship orientation on sustainable firm performance: a moderated mediation model’,
Economic Research-Ekonomska Istrazivanja, Vol. 36, No. 2, pp.1-23, https://doi.org/10.1080
/1331677X.2023.2179094.

Baquero, A. (2024) ‘Linking green entrepreneurial orientation and ambidextrous green innovation
to stimulate green performance: a moderated mediation approach’, Business Process
Management Journal, Vol. 30, No. 8, pp.71-98, https://doi.org/10.1108/BPMJ-09-2023-0703.

Bello, M.S., Said, R.M., Johari, J. and Kamarudin, F. (2022) ‘Moderating role of financial
performance on the relationship between board attributes and corporate sustainability
disclosure compliance’, International Journal of Economics and Management, Vol. 16, No. 3,
pp-383-395, https://doi.org/10.47836/ijeam.16.3.08.

Bergh, D.D., D’Oria, L., Crook, T.R. and Roccapriore, A. (2025) ‘Is knowledge really the most
important strategic resource? A meta-analytic review’, Strategic Management Journal,
Vol. 46, No. 1, pp.3—18, https://doi.org/10.1002/smj.3645.

Boota, M., Khan, M., Ali, S., Rafig, M., Khan, W., Zahid, A. and Magbool, S. (2025) ‘Green
knowledge management as a catalyst for green organizational performance: unraveling the
mediation of green innovation under the lens of RBV’, Journal of the Knowledge Economy,
June, pp.1-12, https://doi.org/https://doi.org/10.1007/s13132-025-02779-6.

Borah, P.S., Dogbe, C.S.K. and Marwa, N. (2025) ‘Green dynamic capability and green product
innovation for sustainable development: role of green operations, green transaction, and green
technology development capabilities’, Corporate Social Responsibility and Environmental
Management, Vol. 32, No. 1, pp.911-926, https://doi.org/10.1002/csr.2993.

Cheah, J.S.S., Ng, C., Arie, B., Ping, A. and Gan, C. (2024) ‘Green innovation as a strategic
imperative for sustainable business performance: evidence from Malaysian industries during
the COVID-19 pandemic’, Journal of Cleaner Production, August, Vol. 470, Nos. 1-12,
p-143355, https://doi.org/10.1016/j.jclepro.2024.143355.



18 W.D. Anjaningrum et al.

Chen, A., Li, L. and Shahid, W. (2024) ‘Heliyon digital transformation as the driving force for
sustainable business performance: a moderated mediation model of market-driven business
model innovation and digital leadership capabilities’, Heliyon, Vol. 10, No. 8, p.e29509,
pp-1-17, https://doi.org/10.1016/j.heliyon.2024.e29509.

Coclho, A., Ferreira, J. and Proenca, C. (2023) ‘The impact of green entreprenurial orientation on
sustainability performance through the effects of green product and process innovation: the
moderating role of ambidexterity’, Business Strategy and the Environment, Vol. 33, No. 4,
pp-3184-3202, https://doi.org/https://doi.org/10.1002/bse.3648.

Doeden, M.E. (2020) Customer Orientation and Green Product Innovation — The Mediating Role
of Entrepreneurial Orientation, Maastricht University [online] https:/run.unl.pt/bitstream
/10362/106871/1/2019-20_S1-38754-35-Mareike Doeden.pdf (accessed 9 April 2025).

Du, AM., Sun, Z., Li, Z. and Boateng, A. (2025) ‘Green business performance and innovation
willingness: exploring the impact of ecosystem-oriented business models’, International
Review of Financial Analysis, January, Vol. 105, p.104423, https://doi.org/10.1016/].irfa
.2025.104423.

Elzek, Y., Gaafar, H. and Abdulsamie, H. (2021) ‘The impact of green innovation on sustainability
performance in travel agencies and hotels: the moderating role of environmental commitment’,
International Journal of Hospitallity & Tourism Systems, Vol. 14, No. 2, pp.15-24,
https://www.proquest.com/openview/a2ba2943 1ebe467683be77321a41efbe/17pq-
origsite=gscholar&cbl=2030938.

Frare, A.B. and Beuren, .M. (2022) ‘The role of green process innovation translating green
entrepreneurial orientation and proactive sustainability strategy into environmental
performance’, Journal of Small Business and Enterprise Development, Vol. 29, No. 5,
pp-789-806, https://doi.org/10.1108/JSBED-10-2021-0402.

Hair, J.F., Howard, M.C. and Nitzl, C. (2020) ‘Assessing measurement model quality in PLS-SEM
using confirmatory composite analysis’, Journal of Business Research, December 2019,
Vol. 109, pp.101-110, https://doi.org/10.1016/j.jbusres.2019.11.069.

Hair, J.F., Sarstedt, M., Hopkins, L. and Kuppelwieser, V.G. (2014) ‘Partial least squares structural
equation modeling (PLS-SEM): an emerging tool in business research’, European Business
Review, Vol. 26, No. 2, pp.106—121, https://doi.org/10.1108/EBR-10-2013-0128.

Hapis, A.A., Harahap, P.S., Husaini, A., Sugiarto, S. and Fitriani, F. (2023) ‘Dermatitis Kontak
Akibat Kerja pada Pengrajin Batik di Kecamatan Pelayangan Kota Jambi’, Jurnal Ilimiah
Universitas Batanghari Jambi, Vol. 23, No. 3, p.3184, https://doi.org/10.33087/jiubj
.v23i3.4579.

Igbal, U.P., Nooney, L.K., Al Ghafri, F.S.S. and Daniel, T.M. (2025) ‘Sustainable business
practices in SMEs: a retrospective insight on catalysts and hurdles’, Cogent Business and
Management, Vol. 12, No. 1, pp.1-15, https://doi.org/10.1080/23311975.2025.2456114.

Izzah, F.N. (2023) ‘Keindahan Batik Mendunia, Sumbang Nilai Ekspor untuk Indonesia’,
Goodnewsfromindonesia.ld, 3 October, pp.1-2 [online] https://www.goodnewsfromindonesia
.1d/2023/10/03/keindahan-batik-mendunia-sumbang-nilai-ekspor-untuk-indonesia  (accessed
4 March 2025).

Kharuddin, S., Ahmad, N.N.N., Ariffin, N.M. and Said, R.M. (2022) ‘The antecedents of
managers’ environmental management practices and financially responsible behaviour:
examining managers’ behaviour in Malaysia’s environmentally sensitive industries’,
International Journal of Economics and Management, Vol. 16, No. 3, pp.285-300,
https://doi.org/10.47836/ijeam.16.3.02.

Kusi, S.Y., Nwoba, A.C., Adeola, O., Adedajo, A. and Adjei, O.Y. (2024) ‘Does entreprenecurial
autonomy always drive emerging market SMEs internationalization? An effectual logic

perspective’, Journal of International Management, Vol. 30, No. 3, p.101152,
https://doi.org/10.1016/j.intman.2024.101152.



Strategic green entrepreneurship for business sustainability of Batik SMEs 19

Li, H., Li, Y., Sarfarz, M. and Ozturk, I. (2023) ‘Enhancing firms ‘green innovation and sustainable
performance through the mediating role of green product innovation and moderating role of
employees’ green behavior’, Economic Research-Ekonomska IstraZivanja, Vol. 36, No. 2,
pp-1-23, https://doi.org/10.1080/1331677X.2022.2142263.

Lyeonov, S., Danilevi¢a, A. and Horsch, A. (2025) ‘Renewable energy sources and the shadow
economy: social responsibility against tax evasion’, Problems and Perspectives in
Management, Vol. 23, No. 3, pp.728-750, https://doi.org/10.21511/ppm.23(3).2025.52.

Ma, J., Lin, C-Y., Altantsetseg, P. and Moslehpour, M. (2025) ‘Optimizing sustainable
performance through green entrepreneurial orientation, market orientation, green supply chain
management practices, environmental dynamism, and resource capabilities: evidence from
technological firms’, International Entrepreneurship and Management Journal, Vol. 21,
No. 99, pp.1-10, https://doi.org/https://doi.org/10.1007/s11365-025-01136-y.

Majali, T., Alkaraki, M., Asad, M., Aladwan, N. and Aledeinat, M. (2022) ‘Green transformational
leadership, green entrepreneurial orientation and performance of SMEs: the mediating role of
green product innovation’, Journal of Open Innovation: Technology, Market, and Complexity,
Vol. 8, No. 191, pp.1-14, https://doi.org/10.3390/joitmc8040191.

Manalu, V.G., Santoso, A. and Sulaiman, E. (2025) ‘The influence of entrepreneurial orientation
and learning orientation on innovation performance of SMEs in Indonesia: organizational
learning as a mediator’, Problem and Perspectives in Management, Vol. 23, No. 2,
pp.469—481, https://doi.org/10.21511/ppm.23(2).2025.34.

Mansour, A.Z.A., Alkhuzaie, A.S.H., Asad, M., Campbell, A.C., Asif, M.U. and
Sulaiman, M.A.B.A. (2025) ‘Is corporate governance important for financial performance?
Evidence from Jordanian small and medium enterprises’, International Journal of Economics
and Management, Vol. 19, No. 2, pp.231-248, https://doi.org/10.47836/ijeam.19.2.06.

Muangmee, C., Dacko-Pikiewicz, Z., Meekaewkunchorn, N., Kassakorn, N. and Khalid, B. (2021)
‘Green entrepreneurial orientation and green innovation in small and medium-sized enterprises
(SMEs)’, Social Sciences, Vol. 10, No. 4, pp.1-15, https://doi.org/10.3390/socsci10040136.

Musfar, T.F., Zulkarnain, Alwie, A.F. and Wijayanto, G. (2025) ‘Enhancing sustainable business
performance through green entreprenurial orientation in circular economy food SMEs’,
Environmental Economics, Vol. 16, No. 4, pp.15-29, https://doi.org/10.21511/ee.16(4)
.2025.02.

Ngoc Huynh, H.T., Thanh Nguyen, N.T. and Vo, N.N. (2024) ‘The influence of knowledge
management, green transformational leadership, green organizational culture on green
innovation and sustainable performance: the case of Vietnam’, Journal of Open Innovation:
Technology, Market, and Complexity, Vol. 10, No. 4, p.100436, https://doi.org/10.1016
/j.joitmc.2024.100436.

Nouvan (2025) ‘10 Provinsi dengan Industri Batik Terbanyak di Indonesia per Juli 2024°, 21 April,
pp-1-3, Dataloka [online] https://dataloka.id/humaniora/4881/sekolah-unggul-garuda-jadi-
model-pendidikan-berbasis-kurikulum-internasional/ (accessed 4 March 2025).

Nurdifa, A.R. (2025) Marak Impor Batik Tiruan, Perajin Berkurang 40% dalam 4 Tahun Terakhir,
26 May, Ekonomi.Bisnis.Com [online] https://ekonomi.bisnis.com/read/20250526/257
/1879990/marak-impor-batik-tiruan-perajin-berkurang-40-dalam-4-tahun-terakhir ~ (accessed
27 May 2025).

Prabawati, 1., Utami, W.S., Harmanto, Meirinawati, Megawati, S., Indrasetianingsih, A. and
Sudirman, S. (2025) ‘Fostering achievement of sustainable development goals through green
culture and digital transformation: empirical evidence from an Indonesian education human
resources university’, Problems and Perspectives in Management, Vol. 23, No. 3, pp.95-112,
https://doi.org/10.21511/ppm.23(3).2025.08.

Prasetio, B., Supardi, E. and Waspada, 1. (2025) ‘Exploring green entrepreneurship for global
economic sustainability: a bibliometric and systematic review’, Jurnal Ekonomi Dan Bisnis,
Vol. 28, No. 2, pp.285-312, https://doi.org/https://doi.org/10.24914/jeb.v28i2.13771.



20 W.D. Anjaningrum et al.

Rong, C., Cristia, J.F.E., Marian, M.L., Alzuman, A. and Comite, U. (2025) ‘Does green
entrepreneurial orientation impact entrepreneurial success through green innovation capability
in the manufacturing and services sector of emerging economies?’, International
Entrepreneurship and Management Journal, Vol. 21, No. 1, pp.1-25, https://doi.org/
10.1007/s11365-024-01059-0.

Sahoo, S., Kumar, A. and Upadhyay, A. (2023) ‘How do green knowledge management and green
technology innovation impact corporate environmental performance? Understanding the role
of green knowledge acquisition’, Business Strategy and the Environment, Vol. 32, No. 1,
pp-551-569, https://doi.org/10.1002/bse.3160.

Shehzad, M.U., Zhang, J., Latif, K.F., Jamil, K. and Waseel, A.H. (2023) ‘Do green entrepreneurial
orientation and green knowledge management matter in the pursuit of ambidextrous green
innovation: a moderated mediation model’, Journal of Cleaner Production, Vol. 388,
No. 135971, pp.1-15, https://doi.org/10.1016/j.jclepro.2023.135971.

Sujarwo, M. and Indriani, F. (2025) ‘Innovation capability and financial performance of fashion
small and medium enterprises: the role of dynamic relational capability’, International Journal
of Economics and Management, Vol. 19, No. 2, pp.293-306, https://doi.org/10.47836/ijeam
.19.2.09.

Syafaruddin, M. (2023) Limbah Perwarna Batik Sebabkan Air Sungai Semajid Pamekasan
Berwarna Merah, Suarasurabaya.Net [online] https://www.suarasurabaya.net/kelanakota/2023
/limbah-perwarna-batik-sebabkan-air-sungai-semajid-pamekasan-berwarna-merah/ (accessed
4 March 2025).

Syed Shaharuddin, S.I., Shamsuddin, M.S., Drahman, M.H., Hasan, Z., Mohd Asri, N.A.,
Nordin, A.A. and Shaffiar, N.M. (2021) ‘A review on the Malaysian and Indonesian Batik
production, challenges, and innovations in the 21st century’, SAGE Open, Vol. 11, No. 3,
pp-1-19, https://doi.org/10.1177/21582440211040128.

Tze San, O., Latif, B. and Di Vaio, A. (2022) ‘GEO and sustainable performance: the moderating
role of GTD and environmental consciousness’, Journal of Intellectual Capital, Vol. 23,
No. 7, pp.38-67, https://doi.org/10.1108/JIC-10-2021-0290.

Wang, C., Zhang, X.E. and Teng, X. (2023) ‘How to convert green entrepreneurial orientation into
green innovation: the role of knowledge creation process and green absorptive capacity’,
Business Strategy and the Environment, Vol. 32, No. 4, pp.1260-1273, https://doi.org/10.1002
/bse.3187.

Wang, H., Zeng, Y., Zhang, J., Yu, S., Wang, Z. and Deng, Y. (2025) ‘Sustainable performance
analysis and environmental protection optimization of green entrepreneurship-driven energy
enterprises’, Humanities and Social Sciences Communications, Vol. 12, No. 1, pp.1-13,
https://doi.org/10.1057/541599-025-04396-9.

Wang, S., Abbas, J., Sial, M.S., Alvarez-Otero, S. and Cioca, L.L (2022) ‘Achieving green
innovation and sustainable development goals through green knowledge management:
Moderating role of organizational green culture’, Journal of Innovation and Knowledge,
Vol. 7, No. 4, https://doi.org/10.1016/j.jik.2022.100272.

Ye, F., Yang, Y., Xia, H., Shao, Y., Gu, X. and Shen, J. (2022) ‘Green entrepreneurial orientation,
boundary-spanning search and enterprise sustainable performance: the moderating role of
environmental dynamism’, Frontiers in Psychology, October, Vol. 13, pp.1-17,
https://doi.org/10.3389/fpsyg.2022.978274.

Yu, S., Abbas, J., Alvarez-otero, S. and Cherian, J. (2022) ‘Green knowledge management: scale
development and validation’, Journal of Innovation & Knowledge, Vol. 7, No. 4, p.100244,
pp-1-8, https://doi.org/10.1016/j.jik.2022.100244.

Zhidebekkyzy, A., Moldabekova, A. and Bilan, Y. (2025) ‘Responsible production in Kazakhstan’s
manufacturing sector: an empirical assessment of environmental, operational, and social
drivers’, Environmental Economics, Vol. 16, No. 2, pp.119-133, https://doi.org/10.21511
/ee.16(2).2025.09.



