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Abstract. The objective of this study was to measure or assess competitive advantage in mediating the effect of green in-
novation on firm performance. The data in the study were PROPER companies for the 2010-2018 period and the sample
was selected using purposive sampling so that 369 companies were obtained. The results of this study proved that positive
effect of green innovation on competitive advantage, positive effect of competitive advantage on firm performance, no ef-
fect of green innovation on firm performance, and competitive advantage mediated the effect of green innovation on firm
performance. In reducing environmental problems, companies can apply green innovation to increase the company’s com-

petitive advantage and firm performance.
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Introduction

Environmental problems and limited resources that have
caused environmental pollution and sustainable resource
use have become global issues. The Indonesian govern-
ment in the 40" UNESCO General Conference in 2019
was committed to maintaining environmental conserva-
tism to achieve sustainable development (Ministry of
Foreign Affairs, 2020). Many companies implement green
innovation as a sustainability effort that aims to create
competitive advantage and improve firm performance,
where these companies can use resources to overcome
environmental sustainability issues and face stakeholder
pressure (Singh et al., 2020; Song & Yu, 2017; Zameer
et al., 2022). Environmental issues are currently the center
of attention of communities, governments, and residents
around the world, so that companies need to take respon-
sibility to solve environmental problems. Green innova-
tion describes an innovation strategy for green processes
and green products that aims to reduce energy consump-
tion, prevent pollution, design products that do not harm
the environment, recycle waste, and manage the envi-
ronment well (Agustia et al., 2019; El-kassar & Kumar,
2017). In making the company’s performance increase,
companies can apply green operating practices to address

environmental impacts, such as green innovation, show-
ing is green technology for the creation of products with
an environmentally friendly system to create a competitive
advantage.

Green innovation, as a company’s effort in procuring
new products and existing products, does not harm the
environment in its process. Green innovation is a strate-
gic company effort that offers great opportunities to meet
customer needs and demands without damaging the eco-
system, reducing negative impacts on the environment, and
making environmentally friendly products (Albort-Morant
et al,, 2016; Tjahjadi et al., 2020). The green innovation clas-
sification consists of aspects of the manufacturing process
and product design. First, on the manufacturing process,
green innovation can reduce environmental damage in
product procurement, production, and material delivery.
Then, on the product design aspect, green innovation
modifies existing product designs to reduce environmen-
tal damage (Chiou et al., 2011). In the recent competitive
environment, green innovation shows the way a company
is transformed in terms of production, construction, pro-
cedures, and systems that have positive advantages for the
environment (Xue et al., 2019). By adopting green innova-
tion, companies can have the opportunity to expand market
share which can increase firm performance.
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Competitive advantage is a company’s position in
which its successful strategy cannot be imitated by its
competitors and they receive sustainable benefits from the
successful strategy. There are several advantages to com-
petitive advantage, including low cost, increased manage-
rial ability, good profitability and different characteristics
from competitors. The characteristics of the competitive
advantage that can be utilized by a company include
value, scarcity, imitability, and unsubstitutability (Chen
et al., 2009; Nanath & Pillai, 2017; Porter, 1981). Porter
highlighted that innovation is the main determinant of
increasing competitive advantage, in which companies
that are committed to environmental regulations can cre-
ate competitive advantage (Skordoulis et al., 2020; Zameer
etal.,, 2022). Companies have a lot of pressure to face con-
sumers and suppliers, such as public environmental poli-
cies and government regulations, to develop market share
and competitive advantage to improve firm performance
(Tang et al., 2017; Weng et al., 2015). By having a com-
petitive advantage, companies can expand market share,
increase customer trust and increase firm performance.

Various studies on green innovation and firm perfor-
mance, whereas the previous literature shows different
results (Liu et al., 2019; Somjai et al., 2020; Zhang et al.,
2019). Green innovation has an effect to the firm perfor-
mance. The practice of green innovation for companies
will consider limited resources and emphasize more on
market developments and the design of transaction mech-
anisms, this can make the firm performance increase (Arfi
et al., 2018; Ma et al., 2018). Green innovation practices
have been proven to address global warming problems and
the challenges of reducing environmental impacts. Green
innovation has no relationship to firm performance. This
shows that there is a special need for innovation manage-
ment, product production processes and technology ap-
plication (Palcic & Prester, 2020; Takalo et al., 2020; Tseng
et al., 2013). There is a significant effect between green
innovation and competitive advantage, in which the appli-
cation of green innovation can create a positive company
image, increase market share, and increase customer sat-
isfaction. These three items highly contribute to creating
competitive advantage (Khaksar et al., 2015; Sellitto et al.,
2020), in which green innovation has a major effect on
companies to increase competitive advantage. Competi-
tive advantage gives a good signal for firm performance,
in which Porter’s strategy is a competitive strategy that
is often used in measuring the competitive advantage of
a company that can make firm performance far superior
(Anwar, 2018; Anwar et al., 2018). Competitive advantage
can show that the company can create a market share with
a broader reach make high sales and have a very good
impact on firm performance.

Based on these research gaps, this study aims to em-
pirically test competitive advantage mediating the rela-
tionship between green innovation and firm performance.
This study investigates the direct and indirect effects that
can expand the literature and information on compa-
nies in Indonesia regarding the competitive advantage
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resulting from green innovation that can improve firm
performance. Furthermore, green innovation is currently
a technological advancement to protect the environment
that can create better product quality and can improve en-
vironmental performance (Handayani et al., 2017). In the
application of green innovation, there is no internal and
external knowledge, so that the first major contribution
is external considerations in green innovation projects to
improve firm performance (Arfi et al., 2018). Green inno-
vation is not only beneficial for the environment, but also
for the company. Producing products that do not damage
the environment is an important competitive advantage
because it can provide product differentiation, improve
company reputation, and reduce production costs (Aren-
hardt et al., 2016). The application of technological inno-
vation in the formation of competitive advantage will be
able to influence the improvement of firm performance
(Potjanajaruwit, 2018). An important role for competitive
advantage in strategic and operational management is to
expand market share and obtain customer trust to im-
prove firm performance. This study will solve the problem:
1) can green innovation and competitive advantage im-
prove firm performance, 2) can green innovation improve
competitive advantage, and 3) can green innovation im-
prove firm performance through competitive advantage?

Reaching successful competitive advantage and firm
performance by preserving the environment through
green innovation is an important symbol of measuring the
company’s success. This study introduces competitive ad-
vantage as a mediating variable between green innovation
and firm performance. This research contributes theoreti-
cally by analyzing green innovation that can affect firm
performance through competitive advantage. Besides, it
will provide an understanding for publicly listed compa-
nies in Indonesia to protect the environment with green
innovation to create an environmentally friendly product,
which will create a competitive advantage and can in-
crease firm performance.

1. Literature review
1.1. Green innovation

Green innovation part of a technological novelty that re-
sults in energy savings, pollution prevention, waste recy-
cling, environmentally friendly product design, and the
company’s environmental management. Green innovation
can provide opportunities for companies to increase com-
petitive advantage and other benefits, such as high prices,
goodwill, and stakeholder trust (Albort-Morant et al.,
2016; Ho et al., 2016; Tariq et al., 2017). By implementing
the practice of green innovation, there are several oppor-
tunities that the company gets. Namely, it can add envi-
ronmental issues in determining the primary strategy or
be consolidated in other plans. This will create a competi-
tive advantage and make firm performance grow (Khan
& Johl, 2019). In creating products, green innovation uses
an environmentally friendly process. The use of fewer
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materials during product design aims to reduce emissions,
reduce consumption of water, electricity, and other raw
materials (Gunasekaran & Spalanzani, 2012; Singh et al,,
2020). In facing competition in the era of environmental
concern, carrying out green innovation is the primary and
appropriate strategy for the company. The driving factors
for green innovation include customer expectations, re-
sources and capabilities, export intensity, female leaders,
absorption, and compensation executives.

Green innovation is an integration of environmental
benefits and company benefits, so that manufacturing
companies are required to apply green innovation. Green
innovation is a new process or modification of techniques,
practices, systems, and products that must be avoided or
reduced to diminish environmental impacts with the aim
of reducing costs and improving product quality (Kunapa-
tarawong & Martinez-Ros, 2016; Rennings, 2000). Kuna-
patarawong and Martinez-Ros (2016) argued that there are
two determining factors for green innovation consisting
of technology push (material efficiency, product quality,
energy efficiency) and regulatory push (existing environ-
mental law, existing standards, expected laws and regula-
tions). These two determining factors can create market
pull (market share, competitions, new markets, customer
demand, and good image). Green innovation emphasises
reducing waste, reducing pollution, and implementing an
environmental management system. The company’s strat-
egy in implementing green innovation is very crucial to
overcome external pressures, such as customers, competi-
tors, and regulators.

1.2. Competitive advantage

Competitive advantage shows the company’s achieve-
ment in occupying a special position in the hearts of
customers, as a product excellent value creator, as an in-
dication that customers will buy product offerings from
the company and this will contribute to improving firm
performance. The company applies its competitive ad-
vantage to the market scope through cost leadership and
product differentiation (Kamukama et al., 2017; Porter,
1985). Competitive advantage is a condition in which a
company operates more efficiently and with quality, so
that this can improve the firm performance and differ-
entiate the company from its competitors (Chuang et al.,
2016). Competitive advantages can create new market
shares and new technology in increasing the quality and
quantity of making environmentally friendly products
(Koentjoro & Gunawan, 2020). Companies will find it
easier to gain a competitive advantage with greater re-
sources and capabilities of social capital. The purposes of
competitive advantage are increased efficiency, increased
quality, increased productivity, and cost savings (Lee
etal., 2016). A company that has a competitive advantage
over its competitors can last a long time if it is able to
create more economic value and sustainable competitive
advantage (Maury, 2018). The benefits of a sustainable
competitive advantage can make the firm performance

develop to outperform competitors in the long term
(Maury, 2018; Porter, 1985).

Every company must have a competitive strategy,
both explicitly and implicitly, based on how the company
will face competition and what goals and policies must
be taken to achieve competitive advantage. A company
can achieve a sustainable competitive advantage if it adds
value that competitors cannot publish or imitate (Obei-
dat et al., 2020). Competitive advantage is defined as the
development of a strategy to add value that is not avail-
able to competitors and a weapon for the company to deal
with competitors effectively (Barney, 1991; Obeidat et al.,
2020). Competitive advantage shows a company position
that can dominate the area of business competition, has
the advantage of a product that is not easily imitated,
so that the company can defend and seize the market to
lead (Kuncoro & Suriani, 2018). Several aspects must be
considered for competitive advantage, including quality
strategy, customer service, team development innovation,
company activities flexibility, and market responsiveness.
This can make the company dominate the market and be
able to outperform competitors (Kuncoro & Suriani, 2018;
Srivastava et al., 2013).

1.3. Firm performance

Firm performance shows that a company’s achievement in
economic indicators, such as sales growth, market share,
profitability, and return on investment. The firm perfor-
mance can show the company’s financial position in the
current year and be a goal for shareholders or investors.
Measuring firm performance is very important to business
goals and targets that have been achieved in the financial
year and is able to attract investors to invest in the com-
pany (Khan & Johl, 2019). The firm performance shows
the results obtained by the company from operational ac-
tivities by using resources and has a goal of evaluating and
analyzing financial statements (Agustia et al., 2020). Firm
performance is a company responsibility that consists of
some combined dimensions, such as environmental per-
formance, social performance, and economic performance
(Agyabeng-Mensah et al., 2020). In competition in the
global market, companies encounter external and internal
pressures to produce environmentally friendly products
(Kushwaha & Sharma, 2015). Thus, the company must be
able to make the company’s performance much better in
intense competition by paying attention to the environ-
ment.

1.4. Hypothesis development

Green innovation shows a system in achieving sustain-
able development to prevent environmental damage. To
achieve green development, green innovation can be a
company strategy to obtain results in increasing com-
petitive advantage, corporate profits, and social benefits.
Green innovation and total quality management become
increasingly important in building companies’ competitive
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advantage and achieving sustainable development (Li
et al., 2017). Developing green innovation is a strategy
of corporate commitment, knowledge for the company,
combining several functions and increasing employee ca-
pabilities. This means that companies can develop unique
resource structures and patterns that cannot be replicated,
so that they can increase sustainable competitive advan-
tage (Barney et al., 2001; Ge et al., 2018; Groenewegen &
Vergragt, 1991). Green innovation can affect competitive
advantage (Khaksar et al., 2016), which shows that com-
panies implementing green innovation to create environ-
mentally friendly products can help companies to increase
their competitive advantage. Many companies develop en-
vironmentally friendly programs, including green prod-
ucts and green technologies that aim to increase green
innovation. Companies also apply green innovation in an
effort to achieve a more sustainable competitive advantage
(Khazeal & Majeed, 2020; Song & Yu, 2017).

Hypothesis 1. Green innovation has a positive effect on
competitive advantage.

Competitive advantages are the advantages of differen-
tiation, cost leadership, and firm performance consisting
of product, strategy, process, and financial performance.
Competitive advantages have the advantage to create en-
vironmentally friendly products, higher quality, higher
trust, higher added value, long-term company growth,
better environmental improvements, better customer sup-
port, and satisfaction (Dechant et al., 1994; Do, 2020; Na-
dkarni & Narayanan, 2007; Porter, 1985). For companies,
competitive advantage aims to gain a higher advantage
than competitors, such as cost, technological innovation,
unique product brands, company management, etc (Bar-
ney, 1991; Tu & Wu, 2020). Competitive advantage can
affect firm performance (Munsung & Stephens, 2020), in
which Porter (1985) argued that competitive advantage
can create and maintain excellent firm performance. The
company’s competitive advantage can provide more capa-
bilities than its competitors, so this will make firm perfor-
mance superior (Tupamahu et al., 2019).

Hypothesis 2. Competitive advantage has a positive ef-
fect on firm performance.

Green Innovation can be interpreted as a company
strategy that is able to contribute to creating new tech-
nology and products that aim to reduce environmental
impacts and negative effects from resource exploitation.
External pressure drives companies to apply green inno-
vation as an internal driver, such as company resources,
company structure, and core capabilities (Cai & Li, 2018).
Green innovation can affect firm performance (Agustia
et al., 2020; Palmer & Truong, 2017), so that companies
that apply green innovation to maintain environmental
sustainability coveted can reduce operational resources
and reduce energy waste. The implementation of green
innovation in companies will be able to increase com-
pany revenues than those that do not apply green innova-
tion (Doran et al,, 2012; Hojnik & Ruzzier, 2016). Green
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innovation considers environmental factors in the use of
materials and energy consumption into product design,
both for new products and for modifications to exist-
ing products, which aim to reduce environmental dam-
age (Chan et al., 2016; Chang, 2011). Companies that are
consistent with green innovation in the long term can
determine the company’s commitment to environmental
protection and conservation (Singh et al., 2016).

Hypothesis 3. Green innovation has a positive effect on
firm performance.

Competitive advantage illustrates an excellent position
in the market share where the company can outperform
its competitors. The company is able to form a positive
value that is more than its competitors to establish a com-
petitive advantage (Wang, 2019). To achieve and obtain
a competitive advantage, companies must implement
green marketing activities in creating product advantages
(Chang & Chen, 2013; Lin & Chen, 2017). Competitive
advantage can be a differential for the company, in the
long run, to compete better than its competitors. Porter
and Linde (1995) proposed that competitive advantage is
supported by environmental performance to form an in-
novation and strategic environmental management. The
uniqueness of the company’s resources and capabilities
shows the main factors of competitive advantage originat-
ing from its strength to form sustainable economic activity
(Hart, 1995; Singjai et al., 2018; Wernerfelt, 1984). To cre-
ate a competitive advantage, companies must continue to
expand new products and new processes that differentiate
brand advantages through product uniqueness, service,
and market share (Liao, 2016; Nadkarni & Narayanan,
2007). With the competitive advantage, it is able to sup-
port the role of green innovation to increase firm perfor-
mance.

Hypothesis 4 (H3). Competitive advantage is able to me-
diate the effect of green innovation on firm performance.

This section explains the literature review and hypoth-
eses. This study explores the mediation of competitive ad-
vantage in green innovation and firm performance. This
study aims to examine the competitive advantage mediat-
ing between green innovation and firm performance. Fig-
ure 1 explains this relationship.

Firm Performance

Green Innovation

Competitive
Advantage

Figure 1. Theoretical framework

2. Methodology
2.1. Research design

This type of research was a quantitative study that focused
on the variables of green innovation, firm performance,
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and competitive advantage. There were two tests in this
study. First, testing the direct relationship of the effect of
green innovation on competitive advantage and the effect
of green innovation and competitive advantage on firm
performance. Second, testing the indirect relationship of
the effect of green innovation on firm performance, which
was mediated by competitive advantage. Variable testing
in this study used STATA.

CompetitiveAdvantage =
o, + B; GreenInnovation + e; (1)

FirmPerformance = o, + $,GreenInnovation +
B;CompetitiveAdvantage + B,FirmAge +
BsFirmSize + BgBoardSize + 3,Big4 +
B8Tangibility. (2)

2.2. Data collection

The population in this study were PROPER companies
on the Indonesia Stock Exchange. PROPER is a pro-
gram of the Ministry of Environment of the Republic
of Indonesia, where companies listed in PROPER are
companies that contribute to reducing environmental
problems (Chariri et al., 2019). This study uses data
in the annual report and OSIRIS. The sample selection
was carried out using purposive sampling, by requiring
the companies to provide financial reports and annual
reports in 2010-2018. The sample selected in this study
was 369 companies.

2.3. Measurement

The company’s performance shows its ability to maximize
profits which can attract investors to invest their capital.
The firm performance has two items: financial measures
(investment profit and equity profit) and profit measures
(sales profit, net profit margin, and turnover) (Siswoyo
et al., 2020). Firm performance shows an assessment of
the type of company, employee and customer satisfac-
tion, market share competition, and a company overview.
According to Vithessonthi and Racela (2016), firm per-
formance can be assessed by the return on assets (ROA),
which is calculated using the formula of earnings before
interest and tax on total assets.

Green innovation concentrates on a product, process,
market share, and management innovation that can bring
companies to improve their competitive advantage in an
environmentally friendly manner. The implementation
of green innovation must be supported by top manage-
ment, so that it will be able to help companies to create a
good reputation and build relationships with government
agencies (Huang et al., 2016). The measurement of green
innovation uses an analysis of indicators measured in ra-
tios in annual report. Indicators used in measuring green
innovation include: (1) Materials or production materials
that can be recycled or reconditioned, (2) Products use
environmentally friendly materials (non-hazardous or
non-polluting substances), (3) Production processes using

new technologies to reduce water, energy, and waste, and
(4) Use environmentally friendly packaging (Agustia et al.,
2019).

Competitive advantage shows the company’s strat-
egy with a rare system that has unique and complex
abilities that can differentiate it from its competitors.
In maintaining a competitive advantage, it can be car-
ried out by creating value on high innovation and mar-
ket share competition (Pratono et al., 2019). Kuo et al.
(2017), Reilly and Tushman (2008) argued that com-
petitive advantage can apply asset utilization in dealing
with the impact of environmental changes. Asset utili-
zation can be assessed using asset turnover (Wolf et al.,
2020). According to (Ullah et al., 2020), asset turnover
(ATO) is calculated using the formula of net sales on
total assets.

The firm age formula is the natural logarithm of
the years since the company was founded (Chen et al.,
2020). The firm size formula is the natural logarithm of
total assets (Gao et al., 2017). The board size formula
is the number of commissioners on the board members
(Jatiningrum et al., 2016). The formula for big 4 is a
value of 1 if audited by Big 4 and a value of 0 if audited
by others (Abid et al., 2018). And the tangibility formu-
la is the net fixed assets on total assets (Abdulla, 2016).

3. Results

3.1. Descriptive statistics and correlation

Table 1 presents the descriptive statistics. As shown in
Table 1, indicated that the firm performance values were
minimum value of -0.090 and maximum value of 0.850,
green innovation minimum value of 0.000 and maximum
value of 1.000, and competitive advantage minimum value
of -5.116 and maximum value of 6.294.

Table 1. Descriptive statistics

N | Mean | Median | std | Mini- | Maxi-

mum | mum

FP 369 | 0.127 0.110 0.104 | -0.090 | 0.850

GI 369 | 0.503 0.500 0.292 | 0.000 1.000

CA 369 | 2.646 | 2.685 1.052 | -5.116 | 6.294

FirmAge 369 | 3.495 3.640 0.564 | 0.000 4.760
FirmSize 369 | 13.803 | 14.870 | 3.636 | 4.190 | 18.340
BoardSize | 369 | 8.965 5.000 | 17.783 | 0.000 |200.000

Big4 369 | 0.436 0.000 0.497 | 0.000 1.000

Tangibility | 369 | 0.403 0.390 0.186 | 0.010 0.830

Table 2 shows the Pearson correlation matrix. Green
innovation has no correlation with firm performance.
This shows the need for contingent variables in the re-
lationship. Green innovation shows a significant cor-
relation with a competitive advantage. Competitive
advantage shows a significant correlation with firm
performance.
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Table 2. Pearson correlation
FP GI CA FirmAge FirmSize BoardSize Big4 Tangibility
1.000
FP
0.001 1.000
GI
(0.990)
0.123" 0.154™" 1.000
CA
(0.018) (0.003)
0.130" 0.149™ 0.2917 1.000
FirmAge
0.012) (0.004) (0.000)
02117 -0.016 -0.071 0.135™" 1.000
FirmSize
(0.000) (0.755) (0.175) (0.009)
0.114" 0.030 -0.011 0.013 0.029 1.000
BoardSize
(0.029) (0.568) (0.830) (0.798) (0.573)
Bigd 0.170" 0.151"" 0.068 -0.004 0.025 0.1317 1.000
1
5 (0.001) (0.004) (0.190) (0.938) (0.628) (0.012)
o -0.104" 0.071 0.029 0.140™" -0.046 -0.057 -0.085 1.000
Tangibility
(0.045) (0.173) (0.584) (0.007) (0.374) (0.274) (0.104)

3.2. Normality test

Table 3 shows the normality test. The normality test in this
study showed a significance of 0.185 (sig >5%). This indi-
cates that the data in this study are normally distributed.

Table 3. Normality results

Kolmogorov-Smirnov Test (sig) 0.185
N 369

3.3. Structural model analysis

In Table 4 and Table 6 , model 1 shows the test results to
prove H1 (Equation 1). Equation 1 shows that green inno-
vation has a positive and significant effect on competitive
advantage, with a significance value of 0.003 (§ = 0.556,
sig <1%). Thus, H1 was accepted.

In Table 4 and Table 6 , model 2 shows H2 and H3
(Equation 2). Equation 2 shows that competitive advan-
tage has a positive and significant effect firm performance,
with a significance value of 0.035, (§ = 0.011, sig < 5%).
Thus, H2 was accepted. Green innovation has no signifi-
cant effect on firm performance, with a significance value
0.361 (B = -0.016, sig > 10%). This indicated that H3 was
rejected. In the control variables, firm age has a positive
and significant firm performance, with a significance value
of 0.089 (B = 0.017, sig < 10%). Firm size has a positive
and significant firm performance, with a significance value
of 0.000 (B = 0.005, sig < 1%). Board size has a positive
and significant firm performance, with a significance value
of 0.092 ( = 0.000, sig < 10%). Big 4 has a positive and
significant firm performance, with a significance value of
0.003 (B = 0.031, sig < 1%). Tangibility has a positive and
significant firm performance, with a significance value of
0.075 (B = -0.050, sig < 10%).

Table 4. Structural model regression results

(1) CA

(2) FP

GI

0.556***

-0.016

(3.00)

(-0.91)

CA

0.011**

(2.11)

FirmAge

0.017*

(1.70)

FirmSize

0.005%**

(3.89)

BoardSize

0.000*

(1.68)

Big4

0.031*¢**

(2.93)

Tangibility

-0.050*

(-1.78)

_cons

2.3674%

-0.026

(21.97)

(-0.71)

N

488

488

3.4. Mediation effects

Table 5 and Table 6 shows the results of the mediation
test. The indirect relationship between green innovation
and firm performance mediated by competitive advantage,
with a significance value of 0.085 (B = 0.006, sig < 10%).
Thus, H4 was accepted.

Table 5. Mediation test results

p
Koefisien Std. Error t P Value
GI - CA -FP 0.006 0.003 1.72 0.085*
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Table 6. Summary of hypothesis test results

B t P
H1 GI -> CA 0.556 3.00 0.003***
H2 CA -> FP 0.011 2.11 0.035**
H3 GI -> FP -0.016 -0.91 0.361
H4 GI -> CA -> FP 0.006 1.72 0.085%

4. Discussion

This study shows the results of the effect of green innova-
tion on firm performance through competitive advantage.
The direct relationship tested the effect of green innova-
tion on competitive advantage and the effect of green in-
novation and competitive advantage on firm performance.
The indirect relationship tested competitive advantage in
mediating between green innovation and firm perfor-
mance. The test results of this study mostly supported the
hypotheses.

Green innovation can improve competitive advantage.
Companies implementing green innovation by producing
environmentally friendly products will gain a good com-
petitive advantage. The results of this study strengthened
and provided an additional empirical theory of evidence
to previous studies (Ardyan et al., 2017; Giirlek & Tuna,
2017), in which green innovation ability can form an envi-
ronmentally friendly technological innovation to improve
competitive advantage. Importance of green innovation in
generating a competitive advantage in high global com-
petition. Companies in Indonesia must implement green
innovation to produce products that do not damage the
environment to outperform competitors and have a wider
reach in market share. Thus, a competitive advantage will
be created so that the company is able to perform better
than its competitors.

Competitive advantage can increase firm performance.
This provided evidence that the presence of competitive
advantage in the company will be able to increase com-
petitive advantage. The results of this study strengthened
and provided an additional empirical theory of evidence
to previous studies (Ferreira et al., 2020; Munsung & Ste-
phens, 2020), where competitive advantage is the compa-
ny’s primary strategy to respond quickly to the challenges
of competing with the business environment both inter-
nally and externally to improve company performance.
In the era of global market share competition, compa-
nies must be able to outperform competitors by creating
unique and not easily imitated environmentally friendly
products. Besides, companies in Indonesia must have an
understanding of the importance of competitive advantage
that will encourage company performance is increasing.

Competitive advantage was able to mediate between
green innovation on firm performance. The results of this
study strengthened and provided an additional empirical
theory of evidence to research in Indonesian companies.
This study showed an understanding that green innova-
tion can increase competitive advantage and create an

excellent firm performance. In the global market compe-
tition, competitive advantage is very important for com-
panies in Indonesia. Thereby, green innovation is crucial
to be applied in the company in fulfilling customers’ needs
that are environmentally friendly to be able to create a
competitive advantage over competitors and improve firm
performance.

Conclusions

The objective of this study was to test competitive advan-
tage in mediating between green innovation on firm per-
formance. Companies must consider implementing green
innovations and not using toxic substances in their prod-
ucts to reduce adverse environmental impacts. Competi-
tive advantages will be established by innovating environ-
mentally friendly products and unique products that are
not able to be imitated by competitors. By implementing
green innovation, companies will be able to create a com-
petitive advantage and firm performance will improve.

This study proved that competitive advantage was able
to mediate between green innovation and firm perfor-
mance. Manufacturing companies have a big impact on
environmental problems in Indonesia. Thus, in continu-
ing to run the business, companies need to pay attention
to economic, social, and environmental factors. Besides,
the application of green innovation is the right solution to
reduce the environmental impact that can improve com-
petitive advantage and firm performance.

Companies that have high environmental awareness
are able to show an innovation that can change the world
for the better. Green innovation describes a company’s
readiness for challenges and opportunities to create busi-
ness goals and fulfill social responsibility (Zhang et al.,
2020). Companies that apply green innovation are able
to present a high environmental innovation so that it can
increase product value and firm performance. The com-
pany’s compliance with concern for the environment and
cultural values of the community can increase the sustain-
ability of green innovation.

Implication

This research can provide knowledge and information to
companies in Indonesia and the company’s efforts to gen-
erate a competitive advantage from green innovation to
make the firm performance far superior. This study ex-
pands deeper knowledge about the application of green
innovation and the existence of competitive advantages in
developing countries, one of which is Indonesia.

With the pressure from company stakeholders in In-
donesia, it is expected that they can implement green in-
novation in the product manufacturing process so that it
does not pollute the environment. Green innovation gives
advantages for the Indonesian government to reduce en-
vironmental impacts. This is because the application of
green innovation is able to create competitive advantages
that can improve firm performance.
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This study broadens the literature on green innova-
tion to improve firm performance through competitive
advantage. It can also add a more specific understand-
ing of concepts about green innovation in Indonesia. Be-
sides, it adds comprehensive knowledge for companies in
Indonesia to improve firm performance in sustainable
development.

Limitation and future research

This study used PROPER companies on the Indonesia
Stock Exchange. PROPER is a firm performance rating
appraisal program, which in testing green innovation
and competitive advantage on firm performance, it can
be subjective and biased. The sample size of 369 compa-
nies indicated the conclusive findings. Future research is
recommended to use other variables that play a role in
environmental impacts and other contingents.

Second, this study only analyzes and tests competitive
advantage as a mediating variable on green innovation
and competitive advantage. Future research is suggested
to use other variables to observe how the company’s per-
formance is improving by implementing other green and
competitive strategies.
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