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This study shows how SME’s performance is affected by the
three components of green intellectual capital (GIC), namely
green human capital (GHC), green structural capital (GSC), and
green relational capital (GRC), and uses the moderating role of
green business strategy (GBS) to explain the relationship. Data
was collected from 92 SMEs in the craft industry in the Special
Region of Yogyakarta. Primary data for the study was collected
from respondents through closed-ended questionnaires
distributed directly (offline) and google forms (online) to test
the suggested model and analyzed using structural equation
modeling with Smart PLS 3. The findings show that: 1) green
intellectual capital has influence on SME
performance; 2) the three components of GIC have a positive

a negative

influence on SME performance; 3) green business strategy
weakens the influence of GIC on the performance of craft SMEs
in Yogyakarta Special Region.
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1. INTRODUCTION

Global warming, air pollution, and

development goals in Indonesia. In the
development of SDGs, there are strategic

deforestation are all results of fast economic
expansion at the price of the environment.
This has raised concerns about environmental
degradation, as well as sustainable
development [1], [2]. The most frequently
discussed issue in recent times is the
Sustainable Development Goals (SDGs).
SDGs are being practiced in several provinces
in Indonesia, one of which is the Special
Region of Yogyakarta, which has developed a
Regional Action Plan (RAD) for sustainable

development issues in the Special Region of
Yogyakarta, including
pollution and degradation. Environmental
pollution is related to drinking water supply
and sustainable management and sanitation,

environmental

including water pollution and ecosystem

management. Indonesia's  deforestation
prevention plan and moratorium have not yet
yielded maximum results [3]. In addition to
water pollution and ecosystem management,
the issue of waste management is an

important concern for creating sustainability.
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The Ministry of Environment and
Forestry (2022) shows that households
contribute 50.17% of waste production,
followed by businesses with 28.78% of waste,
and others. This shows that the largest
contributor of waste is dominated by
households with food waste. However, some
industries contribute enough waste to be a
concern that impacts the environment, raising
concerns of limited resources. Limited
resources generated from waste have an
impact on  environmental  pollution,
ecosystem damage, pollution of water
sources, lack of clean water sources, and
energy availability [4], [5]. Therefore, to
overcome the problem of environmental
pollution, stakeholders are required to
manage waste and garbage.

Managing waste and garbage is a
significant issue for industrial companies,
especially for SMEs, which are sometimes
perceived as more polluting than large
companies. SMEs account for about 70% of
industrial waste and pollution due to a higher
percentage of emissions and a lack of concern
for environmental preservation [6]. On the
other hand, the government has set rules to
encourage environmentally friendly products
that emphasize the advantages of
environmental issues, especially in SMEs [7].

Looking at the condition of SMEs in
Indonesia, few understand the value of
knowledge-based companies by optimizing
their intellectual capital, whereas SMEs
should be able to build the economy and have
high  competitiveness  [8].  Increased
competitiveness requires SMEs to integrate
green innovation and implement
environmental management into their
business strategy [9]. Thus, SMEs face
challenges in implementing environmentally-
oriented business strategies to improve
company performance.

Performance is the level of
achievement of the company during a certain
period of time [10]. To achieve better
corporate performance, companies need to
integrate environmental concerns into
management practices and encourage
environmentally friendly innovation [11].

Companies must comply with environmental
laws and guidelines if they want to maintain
legitimacy and access to green resources [12],
[13]. The performance of sustainability-
oriented firms can be influenced by several
strategic approaches such as green intellectual
capital (GIC) and green business strategy
(GBS) [12], [14], [15], [16].

GIC is a knowledge-driven approach
that enables businesses to enhance their
sustainability by developing eco-friendly
solutions [17]. GIC is comprised of three
distinct components: green human capital
(GHC), green structural capital (GSC), and
green relational capital (GRC). Begum et al.
(2023) found that companies need up-to-date
environmental information to improve the
company's knowledge base and develop a
clear green business strategy. GBS refers to the
integration of corporate environmental
concerns at the business and functional level
strategies [18].

The effect of GIC on technological
innovation and economic performance in
high-tech corporations has been studied by
Wang & Juo [12] who identified it as a crucial
factor. However, conflicting findings have
emerged from other studies. Rehman et al.
[19] discovered that GIC does not have any
effect on performance. On the other hand,
Asiaei et al. [20] conducted a study on Iranian
public companies and found that GHC and
GSC have an impact on performance, while
GRC influences performance when mediated
by environmental performance measurement.
In contrast, Yusoff et al. [21] concluded that
GRC and GSC contribute to business
sustainability, while GHC does not. Also, Suki
et al. [22] conducted a research study in
malaysian manufacturing industry and
documented a significant, positive effect of
GIC on the performance of the company.

There are still contradictory findings
between empirical and theoretical studies that
need to be researched. The research gap in this
study is that previous studies focused on the
characteristics of GIC on company
performance and obtained inconsistent
results. Previous studies examined the
relationship between performance and GIC in
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various sectors including large industries and
high-tech industries, which already have
waste treatment regulated by regulations and
laws. However, this does not rule out the
possibility that SMEs are also involved in
simple waste treatment. SMEs are relatively
easy to develop products through
technological innovation, human relations,
flexibility, =~ and adaptability to the
environment [23].

Green business strategies prioritize
the association between GIC and business
success. Several studies that have been
conducted have demonstrated that GBS has
an indirect effect on the performance of the
company. Since GBS is a systemic aspect, it
can significantly improve the environmental
safety and sustainability of all actions within
and outside the company [14], [15]. On the
other hand, GIC affects GBS [17]. These results
suggest that companies need new, up-to-date
environmental information to improve their
knowledge base and develop clear GBS. GIC
enables companies to leverage their strengths
to develop and implement environmentally
friendly business strategies [17].
Implementing Green Business Strategies
(GBS) in decision-making processes is an
effective solution to mitigate the adverse
environmental consequences associated with
industrial production [24]. Therefore, in order
to fill the research gap, this study examines
the impact of green intellectual capital on the
performance of SMEs by considering green
business strategy as a moderating variable.

2. LITERATURE REVIEW

2.1 Natural Resource-Based Value Theory

This study assumes that green
intellectual capital is a strategic resource. This
perspective is a knowledge-based mechanism
that helps develop environmentally friendly
strategies to improve the sustainability of
company operations [17]. Environmental
strategies that integrate companies with the
natural environment are characterized by
dynamic capabilities that enable companies to
respond to environmental changes and
achieve benefits [14]. NRBV emphasizes a
company's ability to effectively develop and

utilize natural resources [25]. Additionally,
NRBV is a resource-based theory that
primarily focuses on the conservation of
natural resources and environmental
protection. [26], [27].
2.2 Green Human Capital and Firm
Performance

Wang & Juo [12] state that green
intellectual capital is an important factor in
economic performance and environmental
performance. Companies require GIC in order
to respond to external and internal threats and
opportunities. GIC plays an important role in
improving company performance [28]. Wang
& Juo [12] found that GHC has an effect on
green and economic performance. However,
Asiaei et al. [20] found that GHC has no effect
on environmental performance. Also, Yusoff
et al. [21] found that GHC has no relationship
with business sustainability. Therefore, the
researcher made a hypothesis:
H1: Green human capital has a positive and
significant effect on firm performance
2.3 Green Structural Capital and Firm

Performance

Asiaei et al [29] proposed that green
intellectual ~ capital is  environmental
knowledge that alters the way organizations
are structured in order to become more aware
of the ecological effects. GIC is widely
recognized as an exceptional asset that can be
effectively employed to cultivate and bolster a
sustainable strategy focused on diminishing
energy usage and regulating the utilization of
natural resources [17]. Green structural
capital is an intangible resource that is
composed of commitments, data, policies,
strategies, and regulations that are based on
environmental concerns and that encourage
companies to behave sustainably [22]. They
discovered that green intellectual capital has
an effect on business sustainability. Therefore,
the researcher made a hypothesis:

H2: Green structural capital has a positive and
significant effect on firm performance
2.4 Green Relational Capital and Firm

Performance

Asiaei et al. [17] the enhancement of
green relational capital plays a crucial role in
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bolstering a company's reputation and image.
This is achieved through the establishment of
collaborative partnerships with external
entities  that prioritize environmental
preservation. Additionally, fostering close
and intensive relationships with partners who
are actively engaged in environmental issues
is an effective strategy for promoting the
exchange of high-quality green knowledge
and transparent information. This approach
not only contributes to gaining a competitive
edge but also fosters mutual trust between
companies, as highlighted by Zahoor &
Gerged [30]. Wang & Juo [12] further support
these findings by demonstrating the
significant impact of GRC on both economic
and green performance. However, contrary to
these findings, Asiaei et al. [20] discovered
that GRC does not have a significant effect on
environmental performance. Therefore, the
researcher made a hypothesis:

H3: Green relational capital has a positive and
significant effect on firm performance

2.5 Green Intellectual Capital and Firm

Performance

The concept of GIC has been explored
by Begum et al. [17] who argue that it is a
reflective construct with two levels. This is
because the three components of GIC share a
common meaning and exhibit a strong
correlation, while also displaying notable
differences. Asiaei et al. [31] further
emphasize the importance of GIC, stating that
it not only contributes to economic value but
also plays a crucial role in addressing
environmental challenges. GIC is defined as
“the total stocks of all kinds of intangible
assets, knowledge, capabilities, and
relationships, etc, about environmental
protection or at the individual level and the
organization level within a company” [32].

Building on this, Wang & Juo [12] have
demonstrated that GIC has an impact on both
green and economic performance. Therefore,
the researcher made a hypothesis:

H4: Green intellectual capital has a positive and
significant effect on firm performance

2.6 Green Intellectual Capital and Firm

Performance Moderated by Green
Business Strategy

The incorporation of environmental
considerations into different aspects of an
organization is the central idea behind GBS, as
discussed by Begum et al. [17]. This concept
extends to various functional areas. The
primary objective of GBS is to promote
economic efficiency while simultaneously
minimizing  environmental degradation
through the implementation of initiatives and
procedures that reduce pollution and the
excessive use of natural resources.
Interestingly, Begum et al. [17] discovered a
positive correlation between GIC and GBS.
Furthermore, several research have suggested
that GBS improves overall performance. For
instance, Rodriguez-Gonzalez et al. [15] found
that GBS positively influences sustainable
performance and financial performance.
Similarly, Yahya et al. [16] revealed that GBS
has an effect on green process and product
innovation. Additionally, Sabihaini et al. [33]
discovered that green enterprises play a
mediating role in the relationship between
entrepreneurs' personal characteristics and
SMEs performance. Therefore, the researcher
made a hypothesis:

Hb5: Green business strategy strengthens
the influence of green intellectual capital on firm
performance.

Based on theoretical analysis and past
research results, an empirical model was built
and is displayed in Figure 1.
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Figure 1. Conceptual Framework

3. METHODS

This quantitative
research methods with survey methods to test
the hypothesis that has been set, survey

research uses

research is known as practical research that
aims to improve something. This research
technique focuses on GIC and its components
that impact on firm performance and are
influenced by green business strategies. The
population of this study includes SMEs in the
handicraft industry sector in the Special
Region of Yogyakarta registered with the
Department of Industry and Trade of the
Special Region of Yogyakarta in 2022. The
estimated number or sample size uses the
Slovin formula to calculate the number of
sampling clusters, so that a sample of 92 SMEs
is obtained and the owner or manager is used
as a representative who represents SMEs.

Primary data were collected from
respondents through closed-ended
questionnaires distributed directly (offline)
and through Google Forms (online). The
measurement of GIC utilizes a reflective
structure of the second order, as the three
components of GIC share a common meaning
and demonstrate significant correlations
among themselves [17]. GIC components are
measured by 16 factors, namely green human
capital (5 factors), green structural capital (6
factors), green relational capital (5
factors)[21], green business strategy is
measured by 7 factors measured [17] and firm
performance using 4 items [34]. 5-point Likert
scale was used in this study.

Instrument testing uses validity tests
with convergent validity tests, discriminant
validity, and a predicted Average Variance

Extracted (AVE) of than 0.50.
Meanwhile, the reliability test was carried out
using composite reliability and Cronbach
alpha. Furthermore, this study uses PLS-SEM
to conduct path analysis using latent variables

more

4. RESULTS AND DISCUSSION
4.1 Descriptive Analysis of Respondents

The questionnaire return rate is 100%
and is suitable for testing. So that it provides
findings that male respondents are more
dominant than namely 69
respondents or equivalent to 75% of the total
respondents. Respondents who have a level of
education are dominated at the high school
level with 79 respondents (86%). The position
of respondents representing SMEs as owners
is 74 respondents and managers as many as 18
respondents. The types of craft SMEs come
from different craft industries (e.g. leather
craft = 6, bamboo craft = 61, pottery craft = 3,
ceramic craft = 10, and natural fiber = 12). The
length of business is grouped into three
categories: 3-6 years, 5 respondents, 7-9 years,
18 respondents, and more than 10 years, 69
respondents. Furthermore, SMEs are located
in Yogyakarta City with 6 respondents (7%),
Sleman with 12 respondents (13%), Bantul
with 23 (25%), Kulonprogo with 8
respondents (9%), and Gunung Kidul with 43
respondents (47%). This finding shows that
bamboo handicraft SMEs, operating for more
than 10 years and located in Gunung Kidul
are the most dominant. Respondent
characteristics are presented in Table 1.

women,
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Table 1. Respondent Characteristics

Characteristics Classification Total Percentage
Male 69 75%
Gender Female 23 25%
Elementary School 2 2%
. Junior High School 4 4%
Education Level Senoir High School 79 86%
Bachelors 7 8%
Respondent's position Owner 74 80%
Manager 18 20%
Leather Craft 6 7%
Bamboo Crafts 61 66%
Business Type Pottery Craft 3 3%
Ceramic Crafts 10 11%
Natural Fiber 12 13%
3-6 years 5 5%
Length of business 7-9 years 18 20%
>10 years 69 75%
Yogyakarta City 6 7%
Sleman 12 13%
Location Bantul 23 25%
Kulonprogo 8 9%
Gunung Kidul 43 47%
Total 100%
4.2 Measurement Model Analysis
Upon  conducting the initial the respective thresholds of 0.50, 0.60, and 0.70
assessment, it was determined that all [35]. These findings are displayed in Table 2.

variables exhibited reliability and validity.
The outer loading of each item surpassed the
threshold of 0.7. Furthermore, the Average
Variance Extracted (AVE), Cronbach Alpha,
and Composite Reliability values exceeded

To assess discriminant validity, the
heterotrait-monotrait (HTMT) method was
employed. Table 3 showcases all HTMT
values, which were found to be below 0.85
[36].

Table 2. Reliability and Validity

Construct Items Outer Loadings Cl:;; b;:h Ic{zi?ali;ﬁil:; AVE
GHC1 0.821 0.867 0.904 0.652
GHC2 0.797
Green Human Capital GHC3 0.806
GHC4 0.846
GHC5 0.766
GSC1 0.810 0.921 0.938 0.715
GSC2 0.866
. GSC3 0.776
Green Structural Capital GSCa 0.880
GSC5 0.860
GSC6 0.876
GRC1 0.852 0.877 0.910 0.670
Green Relational Capital GRC2 0.839
GRC3 0.825
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GRC4 0.862
GRC5 0.703
GBS1 0.844 0.917 0.933 0.667
GBS2 0.828
B 724
Green Business Strategy ngZ 8 799
GBS5 0.816
GBS6 0.830
GBS7 0.868
FP1 0.878 0.883 0.919 0.739
FP2 .84
Firm Performance FP3 8 Z 82
FPr4 0.832

Table 3. Discriminant Validity (HTMT)

1 2 3 4 5
Firm Performance
Green Business Strategy 0.453
Green Human Capital 0.586 0.795

Green Relational Capital 0.575 0.503 0.666

Green Structural Capital 0.542 0.552 0.602 0.371
4.3 Structural Model Analysis

The second step of the PLS-SEM independent factors influence the dependent
analysis process is to execute the structural variable [35]. Bootstrapping is employed to
model. The structural model is assessed using assess the structural model's or path
the R-squared, f-squared, and path coefficient coefficients' (500 samples) effectiveness.

values to determine the degree to which the

Table 4. R-Squared (R?)

Variable R2
Firm Performance 0.406
The R? value is employed to determination (R2) for variables with regard
differentiate and evaluate the research model, on firm performance is 0.406, which means
if the R? value is 0.75, then the model is that the research model is capable of
considered strong, if it is 0.50, then considered predicting the value of the dependent variable
moderate, and if it is 0.25, then considered by 40.6%, which is considered acceptable

weak. Table 4 shows that the coefficient of

Table 5. f-Squared (f2)

FP GBS GHC GSC GRC
Firm Performance
Green Business Strategy 0.000
Green Human Capital 0.021
Green Structural Capital 0.103
Green Relational Capital 0.111
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Determining the significance of the
independent variable in explaining the
dependent variable is a crucial task, and the f2
value plays a key role in this process. To
categorize the effect size as small, medium, or
large, the f?> assessment employs thresholds of
0.02, 0.15, or 0.35, respectively. When the f?

value is below 0.02, it signifies the absence of
any effect [35]. Based on the data presented in
Table 5, the f? values for the GBS, GHC, GSC,
and GRC variables are 0.000, 0.021, 0.103, and
0.111, respectively. Therefore, it can be
concluded that the impact of the independent
variable on the dependent variable is small.

Table 6. Hypothesis testing

Original

Path Sample (O) t values p values Decision
H1 GHC — Firm Performance 2.427 2.944 0.003 Accepted
H2 GSC — Firm Performance 2.395 3.240 0.001 Accepted
H3 GRC - Firm Performance 2.451 2.990 0.003 Accepted
H4 GIC — Firm Performance -5.454 2.825 0.005 Rejected
H5 GIC X GBS — Firm Performance -0.306 4.298 0.000 Rejected

Based on the results obtained through
the process of bootstrapping, as presented in
Table 6 and in line with our hypotheses, the
final step reveals significant findings. It is
evident that GHC has a direct and positive
impact on firm performance (3 = 2.427, p <
0.003), green structural capital also has a
direct and positive effect on firm performance
(B = 2.395 p < 0.001), and green relational
capital similarly contributes to a positive and
significant effect on firm performance (§ =
2.451, p < 0.003). On the other hand, it is
noteworthy that green intellectual capital
exhibits a negative and significant influence
on firm performance (3 = -5.454, p < 0.005).
Furthermore, the presence of GBS weakens
the impact of GIC on firm performance (3 = -
0.306, p < 0.005). Consequently, this study
provides evidence to support H1, H2, and H3,
whereas H4 demonstrates a negative
relationship, indicating that an increase in
green intellectual capital leads to a decrease in
firm  performance, and vice versa.
Additionally, H5 reveals that the effect of
green intellectual capital on firm performance
is weakened by the implementation of a green
business strategy.

DISCUSSION

The results of our study offer valuable
perspectives on the elements that impact the
success of Craft SMEs.

The hypothesis testing suggest that
the H1 hypothesis is supported, which

indicates that green human capital has a
positive and significant impact on small
business performance. These findings are also
supported by previous research that suggests
that green human capital can have a positive
impact on business performance [12], [29].
The importance of green human capital in
improving company performance is noted by
Song et al., [28] The importance of green
human  capital is that employees'
environmental knowledge and abilities are
crucial to the success of SMEs and managers
should hire individuals who have a superior
understanding of the environment in order to
contribute to green innovation and improve
the performance of SMEs.

The results of the hypothesis testing
suggest that the H2 hypothesis is supported,
which indicates that green structural capital
has a positive and significant impact on the
performance of small businesses. These
findings are also supported by previous
research that suggests that green structural
capital can enhance business performance
[12], [21], [31]. SMEs devote funds to green
structural capital and human capital, these
resources are crucial to the organization's
ability to fulfill demand in the market,
including the capacity to adapt to
environmental changes. Managers should
attempt to invest in and develop a powerful
GSC that will assist SMEs in the design of their
processes and systems. This can facilitate the
conversion of environmental knowledge into
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practical abilities that can be applied to the
organization, which would lead to increased
performance.

The results of the hypothesis testing
suggest that the H3 hypothesis is supported,
which indicates that green capital related to
relations has a positive and significant impact
on the performance of small businesses. These
findings are also supported by previous
research that describes the importance of
green relational capital in improving business
performance [12], [21], [30], [31]. The
utilization of this capital is difficult for
competitors to replicate [30]. SMEs are more
inclined to utilize relational capital to facilitate
the integration of environmental information,
this can lead to increased performance,
specifically if the company's partner, client
and supplier relationships are strong.

From the results of the hypothesis
test, it can be seen that the H4 hypothesis is
reject, which indicated that green intellectual
capital has a significant negative impact on
the performance of SME’s. The results of this
study show the opposite direction to the
hypothesis, i.e. the direction is negative,
meaning that when GIC is high, SME
performance decreases and vice versa.
Furthermore, this result is contradicted by
previous research that green intellectual
capital can improve company performance
[12], [31]. Firm performance requires GIC to
respond to internal and external opportunities
and mitigate threats [12]. Managers seeking to
implement environmental programs should
consider GIC as a comprehensive guide
because GIC is an intangible resource that
helps achieve superior organizational
performance and make it sustainable.

The results of the hypothesis testing
indicate that the H5 hypothesis is rejected,
which indicates that GBS diminishes the
effectiveness of GIC on the performance of
SMEs. Previous studies have demonstrated
that GIC has a significant role in the
development of GBS in manufacturing
companies [17]. Additionally, environmental
employees and company = managers
collaborate to enhance GBS and to achieve.
superior performance [14]. This is attributed

to the significant role of GIC in the GBS
relationship, as the organization's human
resources are responsible for initiating and
implementing  environmental initiatives
within the company. These findings
demonstrate the importance of GIC and GBS
to the performance of a company. The
findings of this study contribute to the
existing literature on SME performance,
highlighting the role of GBS in mitigating the
impact of GIC on SME performance. GBS
facilitates the development of green plans that
will contribute to the green knowledge base
and help managers make more informed
decisions, this will lead to environmentally
friendly company performance.

5. CONCLUSION

This research demonstrates some
previously documented findings that GHC
has a positive and significant impact on firm
performance, which means that the abilities of
employees and managers in environmental
conservation can have a positive effect on the
performance of SMEs. GSC has a positive and
significant impact on firm performance,
which means that the system and expertise of
small ~ businesses  in
conservation can augment the performance of
SMEs. GRC has a positive impact on firm
performance, this means that SMEs can
enhance their performance by maintaining
relationships with stakeholders in order to
improve their own performance. GIC has a
negative, significant impact on firm
performance. Conversely, SME performance
is dependent on GIC's response to internal
and external stimuli, as well as dangers. GBS
decreases the importance of GIC in the
performance of SMEs. Therefore, to develop
craft industry SMEs, it is recommended to
encourage employees to engage in
environmentally friendly practices, manage

environmental

waste effectively and sustainably, strengthen
relationships ~ with  stakeholders  for
environmental preservation, pursue
continuous innovation and operational
efficiency, and design eco-friendly products
using sustainable materials.
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