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ABSTRACT

Resource-based view (RBV) is a valuable theoretical foundation in analyzing organizational strategic resources to achieve Green Competitive
Advantage in green city management. The purpose of this study is to analyze the strategic resources of the Semarang municipal government and this
public sector capability in achieving a green competitive advantage in the management of green city. The application of the green city concept aims
to create a more sustainable and environmentally friendly environment, by optimizing the use of renewable energy and reducing emissions. The use
of this renewable energy can also provide a more stable and secure energy source because it does not depend on the irregular supply of fossil fuels
and is vulnerable to price fluctuations. The method used is by quantitative techniques through Structural Equation Modeling (SEM) with a number
of 116 respondents in Semarang City municipal government was taken as the sample through purposive sampling technique. The findings through
quantitative analysis shows that green intellectual capital, eco-innovation and transformational leadership factors have a significant effect on Green
Competitive Advantage in the context of green city management. As a suggestion, it is advisable to enhance the capacity for sharing a common vision,
facilitating communication among parties involved, implementing sustainable management practices, nurturing human resources, and employing a
collaborative governance framework for the purpose of building a green city in Semarang, Indonesia.

Keywords: Green Intellectual Capital, Eco-innovation, Transformational Leadership, Green Competitive Advantage, Green City, Collaborative
Governance
JEL Classifications: Q15; Q48; Q56

1. INTRODUCTION have led to increased pollution and depletion of natural resources
in many cities around the world (Ray and Ray, 2011; Zahoor

Environmental management of green cities is a development et al., 2022). Green city environmental management requires

challenge in various parts of the world, especially for developing
countries (Hegazy et al., 2017). Environmental management
of green cities aims to balance economic development with
sustainability and environmental protection, and to create livable
and healthy environments for citizens (Garau and Pavan, 2018). In
addition, the application of the green city concept aims to create
amore sustainable and environmentally friendly environment, by
optimizing the use of renewable energy and reducing greenhouse
gas emissions. The challenge of environmental management in
green cities is to achieve a balance between economic growth
and environmental protection. Urbanization and industrialization

a comprehensive and integrated approach that includes the use
of renewable energy to achieve environmental sustainability
goals. Then, environmental management of green cities must
also pay attention to the entire energy cycle, from production
to use and recycling. Reducing the use of fossil energy and
the use of renewable energy must be combined with waste
reduction and wastewater management to create a sustainable
and environmentally friendly energy cycle. Many cities in
Europe have implemented sustainable urban management
policies aimed at mitigating numerous environmental, social, and
economic challenges as the consequences of rapid urbanization
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and industrialization (Nijkamp and Perrels, 2014). Simpson and
Zimmermann (2012) highlighted that the success of sustainable
green city management is influenced by stakeholder collaboration,
environmental management, diversification of funding sources,
innovative solutions, and spatial planning that is pro-environment.

This all needs transformational leadership as the basis. The
initiatives of green city management are to promote renewable
energy sources, sustainable transportation options, green
infrastructure, and green building technologies. These policies
have led to significant reductions in carbon emissions, improved
urban livelihoods, and promoted biodiversity. Transformational
leadership is a leadership model that focuses on inspiring and
motivating followers to achieve a common goal. According to
Bass and Avolio (1993), transformational leaders articulate a
vision and inspire followers by providing a sense of purpose
and direction. Transformational leaders also foster individual
creativity, challenge followers to think critically, and provide
personalized support and recognition to organizational members.
They also encourage members to identify and work towards
achieving their own individual goals.

In this case, the Semarang City Government has made various
efforts in managing a green city by implementing renewable
energy, among others, is focused on building infrastructure and
environmental landscapes. Semarang city’s present approach
to promoting a green city is connected with a fresh direction
in development policies. This innovation was carried out on
the role of various stakeholders such as the central government
which assisted in green funding, stakeholder engagement and
environmental orientation. By looking at various interrelated
factors in the management of green city in public sector
organization context, this study is to analyze the strategic resources
and their influences in achieving a green competitive advantage.
This study explored green city management by taking Semarang
City as the research object. In this contest, the issue and public
policy of the management of green city is a complex issue in
which there are various interests from both an environmental and
economic perspective. The collaboration among various parties
with their respective capabilities was carried out to foster eco-
innovation capability and green competitive advantage as complex
environmental issues in which there are various interests from
both an environmental and economic perspective. Theoretical
foundations used for this research were Resource Based View
(RBV) combined with Collaborative Governance (CG) and
Knowledge Management (KM) in public sector organizations
(PSOs). Resource-based view (RBV) in terms of organizational
strategic resources has been adopted in public sector organizations
(PSOs) as valuable theoretical foundation in analyzing knowledge
management (KM) to achieve Green Competitive Advantage in
green city management (Abbas and Sagsan, 2019; Chopra et al.,
2021). Moreover, Resource Based View (RBV) have been also
explored to examine collaborative governance in sustainable
engagement (Zheng et al., 2013; Barrutia and Echebarria, 2015).
More specifically, the current research was to examine the
empirical evidence of the effect of green intellectual capital on
Green Competitive Advantage by using mediating variable of
Eco-innovation management and Transformational Leadership.

2. THEORETICAL FRAMEWORK AND
HYPOTHESIS

Innovation in green city management arises when there is
intensive interaction and communication between the public
sector and its environment. Interaction and communication with
the external environment are the relationship between public
agencies, general public and its stakeholders. Interaction with
stakeholders in sustainable green practices contributes to eco-
innovation (Garcés-Ayerbe et al, 2019). According to Avolio
et al. (1999), transformational leaders can inspire stakeholders to
recognize the benefits of sustainable living, engage in collective
action, and promote sustainable practices that enhance resource
management and conservation, and accelerating the transition to
the use of renewable energy. Adopting sustainable practices such
as saving energy, using eco-friendly transportation, and reducing
waste can help reduce the negative impact on the environment
and limited natural resources. In addition, by engaging in
collective action, you can also strengthen the sustainable
movement and influence policies that support renewable energy
and sustainable environmental management. Organization can
leverage strong relational capabilities to improve coordination
and collaboration, thereby creating greater shared value than could
be achieved individually, including in green city management.
Transformational leadership capabilities can also help organization
to obtain valuable resources and information from stakeholders,
which can be used to develop new services or improve processes
in delivering green competitive advantage (Chen and Chang,
2013). In this case, transformational leadership capabilities
can help organization achieve green competitive advantage by
utilizing intellectual resources within organization. Xi et al.
(2023) have also highlighted the importance of green intellectual
capital in promoting sustainable practices and transformational
leadership. Jia et al. (2018) found that environmental knowledge
and skills positively influence transformational leadership, while
environmental values have a direct positive effect on employee
engagement in sustainable practices.

Yong etal. (2019), Ullah et al. (2022) found that green intellectual
capital positively affects eco-innovation capability in the
manufacturing industry. Qu et al. (2022) found that knowledge
of green technologies, the willingness to invest in environmental
R&D, and pro-environment attitudes among employees were
significant predictors of eco-innovation capability. Chen et al.
(2017) found that green intellectual capital positively influences
eco-innovation capability, and that employee knowledge,
green practices, and environmental management systems were
important factors. Xi et al. (2022) found that green intellectual
capital positively influences transformational leadership, and that
transformational leadership positively influences environmental
performance. Yusoff et al. (2019) suggest that organizations with
higher levels of green intellectual capital are better equipped
to implement environmentally sustainable practices, and that
transformational leaders can help to facilitate the adoption of these
practices by inspiring and guiding their employees.

Niazi et al. (2023) found that transformational leadership positively
influenced green innovation and environmental performance.
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Sun et al. (2022) found that transformational leadership
positively influenced environmental management practices and
environmental performance. Huang et al. (2021) found that
transformational leadership positively influenced the adoption of
environmentally sustainable practices. Galera-Quiles et al. (2021)
found that transformational leadership positively influenced the
adoption of eco-innovations. Moreover, Teixeira et al. (2016)
found that transformational leadership positively influenced the
perception of environmental responsibility. Crucke et al. (2022)
found that transformational leadership positively influenced the
perception of environmental responsibility.

Kuo et al. (2022) examined the relationship between eco-
innovation capability and green competitive advantage. Cai
and Li (2018) found that eco-innovation capabilities, including
technological capabilities, organizational capabilities, and market
capabilities, had a significant positive impact on green competitive
advantage. In addition, Bag et al. (2022), Yang et al. (2020) found
that organizations with higher eco-innovation capabilities were
more likely to engage in sustainable practices, such as eco-design,
green supply chain management. Kuo et al. (2022) found that
eco-innovation capabilities were positively associated with green
competitive advantage in terms of cost savings, innovation, and
organizational reputation.

H,: Green intellectual capital has a significant influence on Eco-
Innovation Capability

H,: Green intellectual capital has a significant influence on
Transformational Leadership

H,: Green intellectual capital has a significant effect on Green
Competitive Advantage

H,: Transformational Leadership has a significant influence on
Green Competitive Advantage

H.: Eco-Innovation Capability has a significant influence on Green
Competitive Advantage

H,: Eco-Innovation Capability mediates the relationship between
Green intellectual capital with Green Competitive Advantage
H.: Transformational Leadership mediates the relationship between
Green intellectual capital and Green Competitive (Figure 1).

3. RESEARCH METHOD

This study uses empirical analysis to identify relevant factors
in green management as a basis for determining and classifying
Resource-Based View (RBV) constructs in green city management
by implementing renewable energy in the context of public sector
organizations. Quantitative measurement was adopted to empirically

Figure 1: Conceptual Model
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examine the effect of green intellectual capital on Eco-Innovation
Capability and Transformational Leadership as mediating variables
and on Green Competitive Advantage as dependent variable. The
sampling method used for this empirical examination was 116
respondents by using purposive sampling method. The respondents
were selected by their knowledge and involvement in the green
management and projects. The main informant determined in this
study is the Semarang municipal government.

This research took the measuring items of transformational
leadership from Bass and Avolio (1993) which include; idealized
influence, inspirational motivation, intellectual stimulation, and
individualized consideration. The variable of Green intellectual
capital was measured by using modified items from Yadiati
et al. (2019), including green relational capital, green relational
capital, and green human capital, investment in renewable
energy and sustainable innovation. Moreover, the variable Eco-
innovation was measured by using items adopted from Chen
and Hou (2016), including environmental commitment, green
collaboration and employee engagement. Lastly, the variable of
green competitive advantage was measured by using four items
including organizational green reputation, environmental quality,
green financing resources and green strategic partnerships.

Data analysis in this study used a qualitative descriptive analytical
method with the help of atlas.ti program and by using Structural
Equation Modeling (SEM) to analyze empirical evidences. Data
collection was conducted by distributing questionnaires to the
respondents with 7-point Likert scale. The technique of analysis used
was by Structural Equation Modeling (SEM) with AMOS program.

4. RESULTS

To increase the possible internal validity of the instrument, this
study conducted a pilot study. As shown in Table 1, the results

Table 1: Pilot testing

Variable and indicator Validity =~ Matrix Cronbach
component alpha
Green intellectual capital 0.883
Green relational capital 0.835 0.822
Green relational capital 0.806 0.760
Green human capital 0.861 0.801
Investment in renewables 0.793 0.797
Sustainable innovation 0.834 0.821
Transformational leadership 0910
Idealized influence 0.876 0.810
Inspirational motivation 0.905 0.869
Intellectual stimulation 0.870 0.828
Individualized consideration ~ 0.900 0.776
Eco-innovation capability 0.869
Environmental commitment  0.879 0.725
Green Collaboration 0.921 0.788
Stakeholder engagement 0.882 0.799
Green competitive advantage 0.923
Organizational green 0.921 0.817
reputation
Environmental Quality 0.960 0.827
Green financing resources 0.907 0.827
Green strategic partnerships  0.816 0.887
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of the pilot study show that the data is valid and reliable for
hypothesis testing. The test results show that the Cronbach’s alpha
coefficient for all variables is above the cut-off value of 0.6, the
validity coefficient is above the cut-off value of 0.203 (df =30, o
=0.05), and the matrix component coefficient is above the cut-off
value of 0.5.

The main analysis used from the collected data is based on the
structural equation model (SEM). Testing the relationship of latent
variables was carried out using AMOS version 24. The results of
the SEM analysis in this study can be seen in Figure 2.

The hypothesis testing as shown in Table 2 and Figure 3 reveals
some important findings. First, the results of the study reveal
that the influence of Green intellectual capital on Eco-Innovation
Capability gets an estimate value (0.639), SE (0.154) and CR
(4.144) with P<0.000. These results prove that hypothesis 1 can be
accepted. Second, the results of the analysis show that the influence
of Green intellectual capital on Transformational Leadership gets
an estimate value (0.642), SE (0.125), CR (5.138) with P <0.000.
With the results of the analysis obtained, it can also be concluded
that the second hypothesis which states that Green intellectual

capital has a significant influence on Transformational Leadership
can be accepted. Third, testing the effect of Green intellectual
capital on Green Competitive Advantage gets an estimate value
(0.393), SE (0.217), CR (1.814) with a P = 0.070. For the results
of the third hypothesis analysis this cannot be accepted because
the P-value results obtained are more than 0.050. Fourth, the
results of the analysis of the influence of Transformational
Leadership on Green Competitive Advantage show an estimated
value (0.830), SE (0.158), CR (5.224) with P < 0.000. Therefore,
it can be concluded that the fourth hypothesis can be accepted.
Then fifth, testing the results of the analyst on the hypothesis
shows the results of the estimated value (0.156), SE (0.119), CR
(1.314) with a P = 0.189. In the fifth hypothesis test which states
that Eco-Innovation Capability has a significant effect on Green
Competitive Advantage cannot be accepted because the P-value
obtained is more than 0.050. The results of hypothesis testing in
this study are presented in Table 3.

Then, in this study there is a significant test using mediation
to determine the possibility of intervening variables to become
mediators. Test the significance test using this mediation using
the Sobel test calculator. This test determines the one-sided

Figure 2: Structural equation model
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Table 2: Hypothesis testing
Eco-Innovation Capability — Green intellectual capital 0.639 0.154 4.144 oAk
Transformational Leadership — Green intellectual capital 0.642 0.125 5.138 o
Green Competitive Advantage — Green intellectual capital 0.393 0.217 1.814 0.070
Green Competitive Advantage — Transformational Leadership 0.830 0.158 5.244 HoAk
Green Competitive Advantage — Eco-Innovation Capability 0.156 0.119 1.314 0.189
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and two-tailed probability significance values. There are two
hypotheses that use mediating factors in this study, namely
hypothesis six which states that Eco-Innovation Capability can
mediate the relationship between Green intellectual capital and
Green Competitive Advantage.

From the calculation results of the sixth hypothesis Sobel test,
the Sobel value is 3.1778 with a one-tailed probability value of
0.0007 and a two-tailed probability value of 0.0014. The results
show that the significance of each probability is below 0.05,
which means that Eco-Innovation Capability is very suitable
as a mediator between Green intellectual capital and Green
Competitive Advantage. Therefore, the sixth hypothesis can be
accepted. Then the Sobel test for the seventh hypothesis shows
a Sobel value of 4.1814 with a one-tailed probability value and
a two-tailed probability value of 0.0000. This means that Eco-
Innovation Capability can mediate the relationship between Green
intellectual capital and Green Competitive Advantage. With the
results obtained, it can be concluded that the seventh hypothesis
can be accepted. The results of the Sobel test for the sixth and
seventh hypotheses are presented in Figures 3 and 4.

The findings are consistent with previous research. Singh et al.
(2020) have highlighted the importance of green intellectual
capital in promoting sustainable practices and transformational
leadership. Also, the findings are in line with Omarova and Jo
(2022) found that environmental knowledge and skills positively
influence transformational leadership, while Ababneh (2021)
stated that environmental values have a direct positive effect on
employee engagement in sustainable practices. In the relationship
between green intellectual capital and transformational leadership,
the findings also in line with Yadiati et al. (2019) stating that
green intellectual capital has a significant positive impact on
transformational leadership, and that this relationship is mediated
by environmental innovation. The results are in line with Demirel

Figure 3: Sobel test of eco-innovation capability
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Green Competitive
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Figure 4: Sobel test of transformational leadership
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and Kesidou (2019), the development of eco-innovation capabilities
is critical for firms seeking to gain competitive advantage in the
green organizations. Cai and Li (2018), Naruetharadhol et al.
(2021) also found that organization with higher eco-innovation
capabilities were more likely to offer sustainable management
practices, reduce their carbon footprint, reduce costs through
eco-efficiency, and create a positive reputation and image for
the organization. The testing of mediating effect also showed
that the findings are consistent with Xi et al. (2022), stating
that transformational leadership plays a mediating role in the
integration of green intellectual capital and competitive advantage.

5. CONCLUSION

The results of the study show that eco-innovation capability
and transformational leadership can be directly influenced by
green intellectual capital capabilities. The results of the analysis
also show that green competitive advantage can also be directly
influenced by transformational leadership. However, in this study
green intellectual capital and eco-innovation capability do not
have a direct significant effect on green competitive advantage.
Therefore, a factor mediator is used to mediate the relationship
between green intellectual capital and eco-innovation capability on
green competitive advantage. The results are in line with previous
studies demonstrating that collaborative governance is a way of
managing public sector that involves all stakeholders, both directly
and indirectly, oriented and deliberations occur in the collective
decision-making process in order to achieve sustainable green city.
This needs a consideration of collaborative governance emerged
from the start and was created due to shared awareness due to
the complexity and dependence between institutions in solving
problems in the management of green city.

The study contributes to the existing literature on green intellectual
capital by providing empirical evidence of the relationship
between green intellectual capital and eco-innovation capability,
transformational leadership, and green city management in public
sector organizations. The findings of the study provide insights to
public sector organizations on the significance of investing in green
intellectual capital capabilities to enhance their eco-innovation
capability, transformational leadership, and green city management.
Lastly, the study emphasizes the importance of integrating green
intellectual capital considerations that prioritize renewable energy
into the strategic planning process of public sector organizations.
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