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Abstract:

Purpose: The purpose of  this research was to assess green innovation as a mediating variable in the effect
of  green supply chain management on firm performance. 

Design/methodology/approach: This research used the companies listed on the PROPER program for
the 2010-2018 period on the Indonesia Stock Exchange. The sample collected by using purposive sampling
method obtained 488 companies. The data were tested using STATA 16.

Findings: The results of  the analysis showed that green supply chain management had a positive effect on
green innovation, green innovation had a positive effect on firm performance, and green supply chain
management had no effect on firm performance. Green innovation mediated the relationship between
green supply chain management and firm performance.

Research limitations/implications: The limitation of  this research was using companies listed on the
PROPER program, so it needed to be studied by applying other companies. Besides, it only implemented
green innovation, green supply chain management, and firm performance. Future studies can apply other
green-related aspects and performances. 

Practical implications: Regarding the problem of  environmental impact, companies in Indonesia can apply
green innovation and green supply chain management to improve their firm performance. Companies in
Indonesia are increasingly faced with pressure from stakeholders to implement green supply chain management.

Social implications: It is useful for the Indonesian government in overcoming environmental impact
issues by achieving green supply chain management by companies. Companies that achieve green supply
chain management will have an impact on increasing green innovation and firm performance.

Originality/value: This research assessed the mediation of  green innovation in the effect of  green supply
chain management on firm performance. This indicated that here there was pressure from stakeholders to
pay full attention to the environment, so that companies in Indonesia can apply green innovation and
green supply chain management to improve firm performance.
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1. Introduction

Environmental issues emerge along with the development of  firm performance and it is a challenge to the business
world. As the largest country in Southeast Asia and contributing the highest share of  GDP (Gross Domestic
Product), manufacturing companies have a major role in the industry in Indonesia, which is 46.5% of  total GDP
(Supply Chain Indonesia, 2010; Trading Economics, 2020), causing environmental pollution to increase if  not well
managed. This is a special concern of  the Indonesian government in dealing with environmental impacts, which is
stated in environmental economic instruments (Peraturan Pemerintah Republik Indonesia No. 46, 2017). With the
pressure from the government,  business competition,  the community,  and investors,  companies must pay full
attention  in  supply  chain  and  business  development  to  the  environment  to  provide  benefits  to  the  firm
performance by implementing green operations, so that green innovation and green supply chain management are
considered capable of  improving firm performance. 

Green innovation is a concept that can reduce negative environmental impacts and improve firm performance to
increase  public  trust,  cost  efficiency,  productivity,  and  open  up  new  market  share  opportunities  (Agustia,
Sawarjuwono & Dianawati, 2019). Adopting green innovation is not an easy step to take because there are new
aspects, among others green process management, green ecosystem reconstruction, and green product R&D to
implement  green  innovation  and  it  will  leave  the  old  work  system in  terms  of  organization  and  employee
performance (Ge, Yang, Jiang, Gao, Du & Zhou, 2018). Green Innovation can be achieved if  the company also
consider the impact on the environment, such as an unpredictable climate and scarce natural resources. Thus, the
company must make changes in its business activities in an innovative way by paying attention to environmental
impacts (Khaksar, Abbasnejad, Esmaeili & Tamošaitienė, 2016). By applying green innovation, it can be useful for
changes in firm performance (Ma, Yin, Pan, Cui, Xin & Rao, 2018) because an improvement in firm performance
will be able to create a competitive advantage.

Green supply chain management is an approach that can solve relevant problems, such as: 1) implementation of
stakeholders  in  green  practice,  2)  motivation  of  stakeholders  to  implement  GSCM,  3)  obstacles  faced  by
stakeholders  in  implementing  GSCM,  4)  implications  for  overall  firm  performance  (Wibowo,  Handayani  &
Mustikasari,  2018).  Supply  chain  management  is  a  company  relationship  from  suppliers  to  distribution  to
consumers, in which the company seeks to participate in preserving the environment in this supply chain. The
implementation  of  GSCM can improve firm performance in  terms of  profitability  and green innovation by
developing green products (Abu Seman, Govindan, Mardani, Zakuan, Mat Saman, Hooker et al., 2019). Therefore,
the number of  companies implementing GSCM to improve their firm performance will increase.

In previous studies, it showed that green supply chain management had an effect on improving firm performance,
although green supply chain management requires a large cost (Choi & Hwang, 2015; Geng, Mansouri & Aktas,
2017). However, green supply chain management had no significant effect on firm performance because not many
company owners or managers had implemented green supply chain management in companies (Khan & Qianli,
2017; Namagembe, Sridharan & Ryan, 2016). There was a significant effect of  green supply chain management on
green innovation, in which when companies implemented green supply chain management, it would increase green
innovation (Abu Seman et al., 2019). Companies adopted green supply chain management and green innovation
due to pressure from external stakeholders, which is to improve firm performance (Burki, 2018; Seman, Zakuan,
Jusoh, Arif  & Saman, 2012) . There is a positive influence between green innovation and firm performance, which
indicated that technological advances in innovation that took account of  environmental impacts would be able to
heightens firm performance (Handayani, Wahyudi & Suharnomo, 2017). Thus, there is an increasing need for green
supply chain management, green innovation, and firm performance in companies in Indonesia. The purpose of
this research was to assess how companies in Indonesia can improve firm performance through green innovation
and green supply chain management.  Good firm performance can assist the company to increase production
optimally,  have  adequate  human  resources,  expand  market  share  and  increase  profits  (Abeysekara,  Wang  &
Kuruppuarachchi, 2019).

This research assessed the direct and indirect effects of  green supply chain management, green innovation, and
firm performance. This research provided limited knowledge and information on green supply chain management,
green innovation, and firm performance, which still have gaps in the results of  previous studies, particularly on
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go-public companies in Indonesia. The decision of  the company’s top management to provide green supply chain
management directions to the company is the main driver in improving firm performance (Chu, Yang, Lee & Park,
2017). However, the green supply chain management investigation is still  required consideration because there
remains gaps as the objectives of  firm performance have different focus (Liu, Feng, Zhu & Sarkis, 2018). Green
supply chain management will be able to increase green innovation to face pressure from external factors (Abu
Seman et al., 2019), and this will also improve firm performance. The application of  green innovation revealed that
this could absorb the concerns of  the managerial environment to improve firm performance (Xue, Boadu & Xie,
2019). With the presence of  this gap, this research attempted to answer the following questions: 1) do green supply
chain management and green innovation affect firm performance?, 2) does green supply chain management affect
green innovation? and 3) can green innovation mediates the effect of  green supply chain management on firm
performance?

This  research  also  contributed  to  the  company’s  understanding  of  improving  environmental  preservation  by
implementing green supply chain management and green innovation, which aims to improve firm performance.
When  facing  environmental  impacts,  the  company  implements  green  supply  chain  management.  The
implementation of  green supply chain management here is how companies obtain materials from suppliers, process
them into finished goods, and distribute them to customers by considering environmental concerns. Moreover, the
implementation of  green innovation in the company’s processes in producing products paid great attention to
environmental  impacts.  Green innovation in  the company can provide a comprehensive assessment  of  green
supply chain management to improve firm performance (for example, internal environmental management, green
purchasing, and customer environmental cooperation). This research will improve company awareness to meet the
demands of  internal and external factors in response to environmental issues.

2. Literature Review
2.1. Green Supply Chain Management

Green  supply  chain  management  is  a  supply  chain  that  aims  to  reduce  waste,  improve  ecosystem quality,
eco-efficiency, and material recycling process. In practice, green supply chain management which is in the form
of  measures in terms of  technology, installation of  new equipment, providing training for the supplier,  and
allocating  employees  is  aimed at  earning  significant  profits  by  paying  attention  to  environmental  efficiency
(Drohomeretski, Da Costa & De Lima, 2014; Sugandini, Muafi, Susilowati, Siswanti & Syafri, 2020). To increase
the production of  a company and due to the government regulations regarding environmental impacts, it obliges
company managers to implement the green supply chain management concept (Khaksar et al., 2016). GSCM has
the  goal  to  improve  firm  performance  in  terms  of  economic,  environmental,  operational,  and  social
performance (Geng et al., 2017).

Green supply chain management can solve problems in various ways, including: implementation of  green practice
for stakeholders, lack in motivation to implement green supply chain management for stakeholders, obstacles in the
problem of  implementing green supply  chain management  for  stakeholders,  overall  performance implications
(Wibowo et al.,  2018). By implementing green supply chain management, the company can hold or minimize
demands from external factors, such as government and consumers or customers (Abu Seman et al., 2019). Green
supply chain management can motivate many companies to achieve to maintain and protect the environment for
future generations (Sharma, Chandna & Bhardwaj, 2017).

However, green supply chain management is not only integrated in relation to the process of  product manufacture
and delivery to customers but must also be considered in the initial stage of  product design to the final of  product
use and waste disposal (Tan, Zailani, Tan & Shaharudin, 2016). It is very challenging to manage the resources
required to implement and apply green supply chain management without the support and commitment from
company management (Govindan, Muduli,  Devika & Barve, 2016). In a circular economy, green supply chain
management is an effort to optimize resources and as a solution to deal with environmental impacts and supply
chains (Kazancoglu, Kazancoglu & Sagnak, 2018).
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2.2. Green Innovation

Green innovation is an advancement in company technology to produce environmentally friendly products, save
energy,  prevent  pollution,  recycle  waste,  and  improve  environmental  management  practices  that  support
sustainability. Green innovation is an essential factor for companies in production and resources in taking account
to  environmental  impacts,  and  this  is  the  fact  that  shows  that  the  importance  of  green  innovation  is  the
environmental  concern  which  is  currently  being  increased  around  the  world   (Khaksar  et  al.,  2016).  In
implementing  green  innovation,  companies  can  increase  production,  maximize  internal  activities,  and  reduce
operating costs through environmentally friendly innovation (Aguilera-Caracuel & Ortiz-de-Mandojana, 2013). In
its practice, green innovation consists of  modifying product designs and processes of  production activities from
materials, production and delivery which aims to reduce negative impacts on the environment (Chiou, Chan, Lettice
& Chung, 2011).

In dealing with increasing challenges and environmental pressures, company managers must realize that green
innovation is a crucial factor in company strategy to achieve a competitive advantage, fulfill market needs, meet
stakeholder  expectations  and  sustainable  development  in  improving  firm performance (Soewarno,  Tjahjadi  &
Fithrianti, 2019). Besides, the relationship between green innovation and competitive advantage can be explored by
using the RBV (resource-based view) of  each company (Nanath & Pillai, 2017). 

Green innovation becomes a force as the main driver in market share and enhancing the company’s reputation
for carrying out company strategies (Lin, Chen & Huang, 2014). Companies that implement green innovation
will be able to survive and be able to create new opportunities to compete in an increasingly competitive market
share and also provide information to stakeholders because, with the green innovation policy, the company has
the opportunity to develop and become the main player in the global market (Weng, Chen  & Chen, 2015; Xue et
al., 2019). 

2.3. Firm Performance

Firm performance is  a  multidimensional  concept  as  it  has  three  indicators,  such as  production,  finance,  and
marketing that can increase the growth rate of  company profits. Due to uncertainty and an increasingly competitive
market, companies face a number of  risks to establish, maintain, and improve firm performance (Halim, Mustika,
Sari, Anugerah & Mohd-Sanusi, 2017). Firm performance describes the extent to which the company increases
production, resource objectives, marketing, and finance (Abeysekara et al.,  2019; Tuan, Nhan, Giang & Ngoc,
2016).  There  are  3  types  of  firm  performance:  multidimensionality,  dynamism,  and  comparability.
Multidimensionality is a difference of  opinion because there are many stakeholders, differences in strategy, and
differences in size in understanding. Dynamism is the goal of  senior managers in managing firm performance to
earn superior returns for shareholders both in the long and short term. And the last, comparability is the proper
benchmarking in analyzing competitor companies in market share (Fei & Hedley, 2013). 

2.4. Green Supply Chain Management and Green Innovation

The  relationship  between  green  supply  chain  management  and  green  innovation  is  the  interaction  between
stakeholders involved in the company’s supply chain which can establish green innovation to face the pressure from
external factors, such as the government and regulators. Green supply chain management and green innovation in
their mechanism have a synergistic relationship, in which there is a significant and positive effect of  green supply
chain management on green innovation (Abu Seman et al., 2019; Yang, Sun, Zhang & Wang, 2019). This shows
that the company implements green supply chain management as the main driving factor in green innovation.
Collaboration  between  green  supply  chain  management  and  green  innovation  will  be  greatly  beneficial  for
companies  in  refining product design,  product  manufacturing processes,  and increasing compliance to reduce
environmental  impacts (Chiou et  al.,  2011).  Companies must strictly  monitor  and supervise their  suppliers in
providing environmentally  friendly  materials  and in  fulfilling customer demands with environmentally  friendly
products, so that companies can implement green innovation well. Thus, the researchers proposed the following
hypothesis:

H1: Green supply chain management has a positive effect on green innovation
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2.5. Green Innovation and Firm Performance 

The relationship between green innovation and firm performance is by having green innovation, which is the
technology for creating environmentally friendly products that will be able to increase marketing and sales to create
a reliable firm performance. Achieving recognition in the market share is the success of  the firm performance and
a mark of  the success of  green innovation.  (Ma et al.,  2018) conveyed that companies that implement green
innovation can improve firm performance by:  1)  using recycled materials  that  can reduce costs  and increase
revenue, and 2) changing environmentally friendly product designs that can increase sales and company profits.
Firm performance can be measured financially and non-financially,  in which companies that implement green
innovation will obtain a “first-mover advantage”, including competitive product prices, improved corporate image,
broader market share opportunities, and competitive advantages (Weng et al., 2015). Thus, the researchers proposed
the following hypothesis:

H2: Green innovation has a positive effect on firm performance

2.6. Green Supply Chain Management and Firm Performance

The implementation of  green supply chain management as an effort  to preserve the environment can help
companies reduce raw material costs and use recycled materials, which will increase more profits and improve
firm  performance.  Geng  et  al.  (2017)  suggested  that  there  are  five  main  aspects  in  green  supply  chain
management and firm performance, including economy, environment, and operations. (Choi & Hwang, 2015)
found out  that  green  supply  chain  management  can  be  beneficial  for  firm  performance,  which  is  helping
companies develop modified environmental management to lead to better firm performance. Green supply chain
management has a positive and significant effect on firm performance, which shows that green supply chain
management can develop competitive advantage and improve financial performance in the long term (Khan &
Qianli, 2017). 

There are differences in company perceptions in implementing green supply chain management to improve firm
performance because companies need to comprehend the factors in green supply chain management so that they
can be implemented in the company and be sustainable (Kuei, Madu, Chow & Chen, 2015). Due to this difference
in opinion, the researchers proposed the following hypothesis:

H3: Green supply chain management has a positive effect on firm performance

2.7. The Mediating Effect of  Green Innovation 

There are some previous  studies on the implementation of  green supply chain management that  affect  firm
performance. However, in the direct relationship between green supply chain management and firm performance,
it is necessary to add another variable as mediation. The mediation variable in this research is green innovation.
Green innovation can provide evidence that a company can compete in market share,  increase the economy,
improve product networks, and improve the socio-technical landscape (Hazarika & Zhang, 2019). By having green
innovation,  companies  can reduce the  environmental  impact  argued about  by  external  parties  to  significantly
maintain and improve firm performance (Abu Seman et al., 2019). Thus, the researchers proposed the following
hypothesis:

H4: Green innovation mediates the effect of  green supply chain management on firm performance

3. Research Model

Based on the analysis, this research focused on exploring the mechanisms of  green supply chain management,
green innovation,  and firm performance.  The purpose of  this  research was to assess  the direct  and indirect
relationships  of  green  supply  chain  management,  green  innovation,  and  firm  performance.  The  conceptual
framework of  this research can be illustrated as follows:
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Figure 1. Conceptual research framework

4. Research Methodology
4.1. Research Design

The population used in this research were companies listed on the PROPER program on the Indonesia Stock
Exchange in 2010-2018. The criteria of  purposive sampling used were that the company had annual reports and
financial statements for 2010-2018. Thus, the sample used was 488 companies. To test variables, it used STATA 16
to examine the direct relationship and the Sobel calculator (www.quantspsy.org) to examine the indirect relationship.
There were two regression equations in this research, including:

FP = α1 + β1GSCM + β2GI + β3FA + β4FS + β5BS + β6Big4 + β7Lev + e (1)

GI = α2 + β8GSCM + e (2)

4.2. Definition Of  Operational Variables
4.2.1. Dependent Variable
4.2.1.1. Firm Performance

Firm performance is a reflection of  company stakeholders in improving the quality of  the company in earning
maximum profit  to  provide  information to  stakeholders.  A good firm performance can increase  competitive
advantage,  market  share,  loyalty,  customer  and stakeholder  satisfaction.  ROA is  an indicator  to measure  how
profitable a company is to its total assets, ROA does not always describe the company's earnings strength, but ROA
is the most effective, widely available and widely used as a proxy as a measure of  firm performance (Issah & Antwi,
2017; Xu & Li,  2018). According to  Ibhagui and Olokoyo (2018) and  Machek (2016), the calculation of  firm
performance uses ROA which can be formulated as earnings before interest and taxes (EBIT) on total assets.

4.2.2. Independent Variables: 
4.2.2.1. Green Supply Chain Management

Green supply chain management is a supply chain management that is integrated with “green” aspects or concerns
to environmental impact, starting from the company selecting and purchasing materials from suppliers, product
design,  product  processing,  until  the  product  reaching  consumers  (Srivastava,  2007).  Green  supply  chain
management was obtained from an analysis in the company’s annual report using indicators and measured in ratios.
The indicators used in this  analysis  were as follows:  (1)  Had ISO 9000 or ISO 14000 certificates,  (2)  Green
distribution and marketing, (3) Reverse logistics, packaging using recycling, (4) Supplier relationship closeness to
determine the purchasing criteria and quality of  materials from suppliers and (5) The quality of  the product met
customer needs (Sharma et al., 2017; Tseng & Chiu, 2013; Wibowo, 2018).

4.2.2.2. Green Innovation

GI is an implementation and process of  new ideas in creating products that can reduce the impact of  environmental
damage that is related to pollution reduction, energy savings, green product design, waste recycling, and corporate
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environmental management (Agustia et al., 2019). Green innovation was measured from the analysis in the company’s
annual report using indicators and measured in ratios. The indicators used in this analysis were as follows: (1) The
production process used new technology to reduce energy, water, and waste, (2) The product used more non-polluting
or hazardous substances (environmentally friendly materials),  (3) Used environmentally friendly products and (4)
Components or materials in the production process could be recycled or reconditioned (Agustia et al., 2019). 

4.2.3. Control Variables

This research used the control variables of  firm size, firm age, board size, leverage, and KAP big 4. The firm age
was measured by the natural logarithm of  firm age (Vithessonthi & Tongurai, 2015). The firm size was measured
by the natural logarithm of  total assets (Harymawan, 2018). The board size was measured by the number of
commissioners in a company (Handriani & Robiyanto, 2018). The leverage was measured by the ratio of  total
liabilities to total assets (Vural, Sökmen & Çetenak, 2012). The KAP big 4 was measured by giving a value of  1 for
companies audited by KAP Big 4 and 0 by others (Tanyi & Smith, 2015).

5. Discussion Result
5.1. Descriptive Statistics

Table 1 presents descriptive statistics.  As presented in Table 1, the minimum and maximum values for green
innovation were 0.000 and 1.000, respectively, those for green supply chain management were 0.000 and 1.000, and
those for firm performance were -0.212 and 0.858, respectively.

Table 2 presents the Pearson correlation test. The correlation between green supply chain management and green
innovation  was positive  with  a  significance  level  at  1%.  The correlation  between green  innovation  and firm
performance was positive with a significance value at 1%. Besides, the correlation between green supply chain
management and firm performance was positive.

Mean Median Std Minimum Maximum

FirmPerformance 0.096 0.078 0.115 -0.212 0.855

GSCM 0.548 0.600 0.207 0.000 1.000

GI 0.543 0.500 0.305 0.000 1.000

FirmAge 3.560 3.638 0.511 0.000 4.762

FirmSize 12.854 14.560 4.318 4.151 18.335

BoardSize 8.240 5.000 15.824 2.000 11.000

Big4 0.461 0.000 0.499 0.000 1.000

Leverage 0.521 0.474 0.496 0.000 5.073

Table 1. Descriptive Statistics

FirmPerformance GSCM GI FirmAge FirmSize BoardSize Big4 Leverage

FirmPerformance 1.000

GSCM 0.047 1.000

(0.301)

GI 0.135*** 0.478*** 1.000

(0.003) (0.000)

FirmAge 0.130*** 0.036 0.121*** 1.000

(0.004) (0.426) (0.008)

FirmSize 0.305*** 0.007 0.049 0.104** 1.000
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FirmPerformance GSCM GI FirmAge FirmSize BoardSize Big4 Leverage

(0.000) (0.877) (0.276) (0.021)

BoardSize 0.105** 0.037 0.041 -0.013 0.027 1.000

(0.020) (0.415) (0.362) (0.778) (0.556)

Big4 0.125*** 0.074 0.107** -0.008 -0.034 0.104** 1.000

(0.006) (0.103) (0.018) (0.865) (0.458) (0.021)

Leverage -0.150*** -0.034 -0.079* 0.005 -0.173*** -0.033 -0.050 1.000

(0.001) (0.454) (0.080) (0.915) (0.000) (0.467) (0.274)
*,**,*** Show significance levels at the 10, 5, and 1 percent levels, respectively.

Table 2. Pearson Correlation

5.2. Model 1

Model 1 is shown by simple linear regression to test the effect of  green supply chain management on green
innovation as seen in Table 3 and Table 5. Based on the t-test results, it obtained the t value for the effect of  green
supply  chain management on green innovation of  11.98 with a significance value of  0.000 (sig  < 1%),  thus
indicating that green supply chain management had a positive effect on green innovation, so that H1 was accepted.

5.3. Model 2

Model 2 is shown by multiple linear regression to test the effect of  green innovation and green supply chain
management on firm performance. It also tested the control variables, including firm age firm size, board size,
big 4, and leverage on firm performance. The results are presented in Table 3 and Table 5. Based on the results
of  the t-test, the t value of  green innovation on firm performance was 1.98 with a significance value of  0.048
(sig < 5%), thus indicating that green innovation had a positive effect on firm performance, so that H2 was
accepted. The t value of  green supply chain management on firm performance was -0.39 with a significance
value  of  0.695  (sig  >  10%),  thus  indicating  that  green  supply  chain  management  had  no  effect  on  firm
performance, so that H3 was rejected. In the control variables, the t value for firm age on firm performance was
2.17 with a significance value of  0.031 (sig < 5%), so that firm age had a positive effect on firm performance.
The t value of  firm size on firm performance was 6.43 with a significance value of  0.000 (sig < 1%), so that firm
size had a positive effect on firm performance. The t value of  board size on firm performance was 1.91 with a
significance value of  0.057 (sig < 10%), so that the board size had a positive effect on firm performance. The t
value of  Big 4 on firm performance was 2.66 with a significance value of  0.008 (sig < 1%), so that big 4 had a
positive  effect  on  firm  performance.  And  the  t  value  of  leverage  on  firm  performance  was  -2.04  with  a
significance value of  0.042 (sig < 5%), so that leverage had a positive effect on firm performance.

(1)
GI

(2)
FirmPerformance

GSCM 0.706*** -0.010

(11.98) (-0.39)

GI 0.036**

(1.98)

FirmAge 0.021**

(2.17)

FirmSize 0.007***

(6.43)

BoardSize 0.001*
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(1)
GI

(2)
FirmPerformance

(1.91)

Big4 0.026***

(2.66)

Leverage -0.020**

(-2.04)

_cons 0.156*** -0.093**

(4.52) (-2.42)

r2 0.228 0.145

r2_a 0.226 0.132

N 488 488
*, **, *** Show significance levels at the 10, 5, and 1 percent levels, respectively.

Table 3. Regression Results of  Green Innovation and Firm Performance

5.4. The Mediation Effect

The results of  the mediation test using Sobel are presented in Table 4, in which the indirect relationship showed
that the t value was 1.973 with a significance value of  0.048 (sig < 5%). This indicates that green innovation could
mediate the relationship between green supply chain management and firm performance, so that H4 was accepted.

Input Test Statistic Std. Error p-value

a 0.706 1.9735815 0.01287839 0.04843428**

b 0.036

Sa 0.058

Sb 0.018
*, **, *** Show significance levels at the 10, 5, and 1 percent levels, respectively.

Table 4. Mediation Test Results

Hypothesis Regression coefficient T value P value Description

H1 GSCM -> GI 0.706 11.98 0.000 Significantly Positive

H2 GI -> FP 0.036 1.98 0.048 Significantly Positive

H3 GSCM -> FP -0.01 -0.39 0.695 Not significant

H4 GSCM -> GI -> FP 0.025 1.97 0.048 Significantly Positive

Table 5. Hypothesis Test Results

6. Discussion and Conclusion
This research tested the direct and indirect relationship. The direct relationship tested the relationship between
green innovation and green supply chain management on firm performance. While the indirect relationship tested
green innovation as a mediating variable for the relationship between green supply chain management and firm
performance. The results of  this research were mostly in line with what was hypothesized.

In this  research,  the first  hypothesis  showed that companies that  implement green supply chain management
through the selection of  suppliers who were concerned about the environment would be able to increase green
innovation.  This  supported  the  study  by  (Abu  Seman  et  al.,  2019)  which  stated  that  the  importance  of

-399-



Journal of  Industrial Engineering and Management – https://doi.org/10.3926/jiem.3384

implementing green supply chain management was to increase green innovation in a company. Thus, the decision
to purchase raw materials from environmentally friendly suppliers would greatly support the success of  green
innovation.  The second hypothesis  showed that  there  was  a  relationship between green innovation  and firm
performance. This was in line with (Zhang, Rong & Ji, 2019) that the implementation of  green innovation could
increase sales growth and higher net income so that improved firm performance. Through the implementation of
green innovation, companies could withstand the pressure of  competitors and could increase sales which would
have an impact on firm performance. The third hypothesis showed that there was no relationship between green
supply chain management and firm performance. In line with the opinion of  (Kirchoff, Tate & Mollenkopf, 2016),
in implementing green supply chain management, companies required a lot of  motivation in improving reputation,
efficiency, effectiveness, differentiation, and revenue growth.

Besides, this research also showed an indirect effect between green supply chain management and firm performance
through the mediation of  green innovation. In this regard, green innovation could mediate the relationship between
green supply chain management and firm performance. This finding was also confirmed by other researchers, one of
them was (Chiou et al., 2011). This assumed that increasing green supply chain management had the potential to
increase green innovation and at the same time created better firm performance. Environmental issues led companies
to pay more attention to green supply chain management where, in purchasing raw materials from suppliers, they must
be environmentally friendly and adopt green innovation to improve firm performance.

The findings of  this research are expected to provide essential knowledge to companies listed on the PROPER
program  in  Indonesia  as  well  as  practitioners  in  improving  firm  performance  through  green  supply  chain
management  and  green  innovation.  Furthermore,  this  paper  broadens  the  insights  on  green  supply  chain
management and green innovation in Indonesia as a developing country.

7. Limitation and Future Research
There are some limitations to this research. First, this research used companies registered on the PROPER program
in Indonesia. The PROPER company is a company rating in environmental management, so that this research
testing green supply chain management and green innovation can be biased and subjective. Moreover, the small
sample size did not reflect conclusive findings. Further research is expected to use other types of  companies such
as manufacturing companies or mining companies that have environmental impacts.

Second,  this  research  only  examined  the  firm  performance  of  green  supply  chain  management  and  firm
performance. Further research needs to consider using other variables to analyze firm performance, such as green
innovative or green innovation intensity (Aguilera-Caracuel & Ortiz-de-Mandojana, 2013). 
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