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Abstract

This study analyses SMEs' technological innovation performance in the Special
Region of Yogyakarta based on green supply chains. This study's technology
innovation performance is influenced by environmental management practices, green
supply chain integration, and supply chain knowledge sharing. The data used in this
study are primary. The number of respondents in this study was 200 SMEs that have
implemented green supply chain management practices. The data collection method
used was a questionnaire. The analysis tool used is two-step approach to
SEM-AMOS. The results of this study indicate that the technological innovation
performance model is acceptable.

Keywords: Environmental Management Practices; Green Supply Chain Integration;
Supply Chain Knowledge Sharing; Technology Innovation Performance

JEL Classification Code: M11, 032, Q50
1. Introduction

In recent decades, people face finding a balance between sustainable
economic development and environmental damage (Do et al., 2020). Due to that,
there are numerous SMEs which arranged in an environmental product. It means that
they use natural raw materials, and the production process is environmentally
friendly so that the product result is an ecologically neighborly item or green
products. Sugandini et al. (2018) show environmental management has become a
significant concern for SME businesses. The scarcity of natural resources forces
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business managers to change the supply chain strategy to be oriented with an
environmental perspective (Sugandini et al., 2020).

Green Supply Chain Collaborative Innovation (GSCCI) is increasing and
becoming increasingly popular in organizations due to developments in information
technology and the increasing globalization of the world economy. According to
Gualandris & Kalchschmidt (2013) and Deng et al. (2019), GSCCI is a tipping point
to address the emerging challenges of protecting environmental impacts and meeting
changing consumer demands in the supply chain. In organizations, the focus of green
supply chain management (GSCM) has an important role to play in developing a
green-oriented lifestyle. According to Lin & Tseng (2016), community orientation
towards a green lifestyle is carried out through environmental protection, innovation
and collaboration. Some companies in this study are reluctant to implement
environmental management programs, which can be seen from the research results
that have been conducted on environmental management practices in various
companies. The reason is the risk of being subject to sanctions and fines, which are
increasingly strict. Environmental management practices can also improve
environmental performance and its economy (Deng et al., 2019).

Changes in green lifestyle, rapid market developments and technological
advances cause the business environment to become dynamic. According to
Chesbrough (2003), Wang et al. (2015), West et al. (2014), to adapt to these changes
to remain competitive, companies are trying to find a practical approach. According
to Chesbrough (2003), the open innovation practice adoption approach encourages
information/knowledge, a combination of external and internal market channels to
exploit innovation. SMEs' ability to find innovations can respond to changes in the
rate of information technology and new customers' tastes (Effendi et al., 2020). The
flow of information/knowledge that crosses SMEs boundaries is the starting point for
innovation's openness aspect (Bogers et al., 2018). Innovation can result in increased
performance through innovation (IC) capabilities to be recognized as a fundamental
competitive resource (Porter, 1996; Teece, 2018). IC can explore available resources
in developing new ideas successfully (Francis and Bessant, 2005). Torabi et al., 2016
said many authors discussed that IC has a positive impact on business performance,
but based on Saunila et al. (2014) the factors and circumstances that support or
damage this relationship are not observed.

According to the resource-based view theory, the process of working together
with supply chain partners, called green supply chain integration, can create networks
between companies for the exchange of information and knowledge. The company's
environmental management practices can reduce resource consumption and reduce
negative environmental impacts (Wanger, 2008). Environmental management
practices can also promote product innovation and process innovation through
organizational learning. Voluntary environmental management practices significantly
impact product innovation and process innovation (Rennings et al., 2006).

Some recent literature shows that more and more scholars are starting to
examine the effects of green supply chain integration on innovation from a holistic
supply chain approach. A collaboration of knowledge and Supply Chain Integration
(SCI) networks can not only improve service levels and product quality but are also a
major source of business innovation (Basole and Bellamy et al., 2014). Lee et al.
(2014) found that SCI has a positive and significant effect on Malaysian
manufacturing companies' innovation performance.

The influence of SCI on knowledge sharing is for product development.
Green Supply Chain Integration (GSCI) provides opportunities and suitable



conditions for companies to acquire knowledge within the green supply chain's
scope. Lee et al. (2014) also emphasized that the supply chain network is an essential
source of companies' resources and knowledge. Nonaka (1991) states that knowledge
sharing is the main phase of innovation. Knowledge sharing between organizations
can increase innovation implementation and reduce development costs and reduce
the difficulties of limited internal knowledge resources. Companies that share
knowledge with supply chain partners can understand advanced, cutting-edge and
timely technology in achieving technological innovation performance.

Cooperation, trust, and good communication are found among supply chain
members in supply chain integration (SCI) (Cai and Zhou., 2014). The establishment
of a collaborative supply chain network and learning between organizations is a
direct impact of SCI. As a useful resource, SCI networks can promote organizational
learning, collaboration, and knowledge sharing among supply chain partners. Thus,
companies with a higher SCI level can gain more product life cycle knowledge and
tacit knowledge of environmental management practices. SCI has more collaboration
and learning opportunities between organizations to apply knowledge in
technological innovation. Therefore, SCI is an additional important factor when
exploring the relationship between technological innovation and environmental
management practices.

2. Literature Review
2.1. Technology Innovation Performance

Chang et al. (2015) stated that Technology Innovation Performance (TIP) is a
comprehensive evaluation of organizational innovation activities consisting of
innovation performance in a narrow sense and overall innovation performance
(Hagedoorn and Cloodt, 2004). According to Freeman and Soete (1997), the focus of
innovation performance in small minds refers to the value generated by innovation
and innovation efficiency, including new product development, the speed of new
equipment research, and new technology. Innovation performance in a broad sense
concerns the entire process of innovation and evaluation of innovation in
organizations. TIP is concerned with management innovation and technological
innovation (Szabo and Csontos, 2016). TIP shows that innovation has a
multi-dimensional nature of performance in organizations. Chen et al. (2006) stated
that the performance of green innovation in GSCM includes green process innovation
and environmentally friendly product innovation. Technological innovation in green
products is applying innovative design ideas and marketing new products that
significantly encourage environmental sustainability (Wong, 2012). Green TIP is
related to creative ways to reduce negative environmental impacts caused by the
production process. Green TIP involves activities to reduce harmful emissions,
reduce energy consumption and raw materials (Tseng et al., 2013).

2.2. Environmental Management Practices (EMPs)

Environmental Management Practices (EMPs) can provide a broad systems
perspective on environmental problems (Shrivastave and Hart., 1995). EMPs cover
all organizational activities from raw materials, production processes, and packaging
to environmentally friendly waste disposal. Therefore, EMPs incorporates company



activities aimed at improving waste treatment and reducing resource consumption.
According to Bergmiller and McCright (2009), EMPs aim to improve environmental
performance, shortening response times, increasing efficiency, reducing energy
consumption, using toxic materials and reducing waste. Meanwhile, EMPs as a level
of resources invested in skills development and activities that lead to pollution
reduction, including applying environmental management system recycling efforts
(e.g., ISO14001) to reduce waste (Hajmohammad et al. 2013).

Environmental management practices in companies can reduce the negative
impact of resource consumption and the environment and encourage product
innovation and process innovation through organizational learning (Wanger, 2008).
Voluntary environmental management practices, including ISO14001 certification
and life cycle analysis, have a significant impact on process innovation and product
innovation (Rennings et al., 2006). Environmental management practices such as
investment recycling, environmental design, and internal environmental management
have a positive impact on TIP (Lee et al., 2014). In some environmental management
practices, life cycle knowledge and tacit knowledge can also enhance technological
innovation performance.

H1: Environmental Management Practices affect Technology Innovation

Performance

2.3. Green Supply Chain Integration (GSCI)

According to Flynn et al. (2010), technological innovation and green supply
chain integration focusing on production methods, processes and commercial
organizations. GSCI is committed to creating value for end customers. GSCI is a
significant source of technological innovation in companies, supply chain members
(including suppliers and customers), and knowledge and an essential source of ideas.
Information sharing, mutual problem solving and mutual trust among members are
crucial to GSCI to enhance indirect or direct interactions between companies and
their supply chain partners. Things like this can generate different alternatives and
new ideas, which are very important for innovation. Gemiinden (1996), through his
empirical study, found that involving suppliers for product innovation beforehand
can evade expensive design changes. Technological innovation in supplier
participation has a significant beneficial influence on innovative operational
performance. Customer participation in new product growth can support companies
to obtain request information. New product development can increase customer
satisfaction at higher quality and lower costs. Customer request is an essential
preceding of innovation to product design. Customer involvement in innovation
definitely contributes to the innovation performance and quality of performance. The
network resource augmented by GSCI for information and knowledge is a resource
of corporate excellence. Networks can also facilitate problem-solving and mutual
learning between companies in the supply chain. In doing so, it helps promote
innovative performance and acquire innovative resources.

In consideration of the preceding, networks can expedite knowledge sharing
between companies in the supply chain. Basole & Bellamy (2014) emphasized that
knowledge collaboration and supply chain integration networks not only can enhance
service levels and product quality but are also a significant source of innovation.
GSCI offers its members with social communication opportunities. GSCI facilitates
consensus building that contributes to effective use of tacit knowledge and open
Supply Chain Knowledge Sharing. Lee et al. (2014) found that supply chain



integration positively and significantly affects Malaysian manufacturing companies'
innovation performance.
H2: Green Supply Chain Integration affects Technology Innovation
Performance
H3: Green Supply Chain Integration affects Supply Chain Knowledge
Sharing.

2.4. Supply Chain Knowledge Sharing (SCKS)

Organization innovation, based on theory of knowledge management, comes
from the reintegration and knowledge resources creativity. Supply chain knowledge
sharing (SCKS) is a critical element for innovation. Sharing knowledge is the main
stage of innovation (Nonaka, 1991). Knowledge cannot be created by an organization
by itself. When the knowledge held by its personnel is analyzed, shared and
discussed, the company or the organization will have the capability to innovate.
Knowledge sharing between organizations not only alleviates the difficulties of
restricted inside knowledge resources. Knowledge sharing not only increases the
level of innovation implementation but also reduces development costs. SMEs can
immediately understand advanced technology and the latest innovative achievements
by sharing knowledge with supply chain partners, (Li et al., 2017). Lim et al. (2017)
also said that green knowledge sharing between companies in the green supply chain
could break resource constraints in innovation, increase innovation speed, and
improve the company's green products' quality to enhance company performance.

H4: Supply Chain Knowledge Sharing affects Technology Innovation

Performance
HS5: Supply Chain Knowledge Sharing mediates the relationship between
Technology Innovation Performance and Green Supply Chain
Integration.

3.Research Method

This research is survey research. Sekaran and Bougie (2013) state that a
survey is a method for accumulating data from or about people to compare, explain,
or describe their behavior, attitudes and knowledge. The approach used in this study
is a quantitative approach with the data analysis tool used is a two-step approach to
SEM-AMOS. The information utilized in this research are primary. Primary
information were obtained by distributing questionnaires to respondents. The number
of samples utilized in this research was 200 manufacturing SMEs in the Special
Region of Yogyakarta, green-oriented. The results of the measurement model
indicate that the analyzed measurement model has valid and reliable indicators. The
results of the structural model can be seen in the AMOS output.

4. Results
4.1. Respondent Characteristic
The descriptive analysis uses data from a questionnaire collected from 200

respondents and processed to describe respondents' characteristics and perceptions
about the variables studied. The characteristics of the respondents in this study are



described by descriptive statistical analysis carried out by the frequency distribution
method in Table 1.

Table 1: Characteristic of respondents

Characteristics Y%
Length of Business:

One year to 5 years 0
> 5 years to 10 years 3
> 10 years 97
Number of Workers:

10 to 30 people 36
> 30 to 50 people 32
> 50 people 32

4.2. Quantitative Analysis of Respondents

Test results using structural equation models with the SEM-AMOS program
It can be seen in Figure 1. The analysis was carried out with a two-step approach to
step in two stages: measurement models and structural models. The researcher's
measurement model shows that all the indicators used are valid and reliable and have
a relatively good fit model test results. Testing the structural model after calculating
the composite obtained the following results (see Figure 1).
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Figure 1: Test of structural equation models results
Table 2: Evaluation of Goodness of Fit Indices

Criteria Results Critical Value*) Evaluation of model
Cmin / DF 6.177 <2.00 Moderate
Probability 0.103 >0.05 Good
RMSEA 0.079 <0.08 Good
TLI 0.934 >0.95 Good

10



| CFI | 0.932 | >0.94 | Good |

From the proposed structural model (see Table 2), it turns out that most of the
criteria used show good results, meaning that the model is suitable and the model
does not need to be modified. To test the causal relationship hypothesis in the
structural model of the following EMPs, see the path coefficient is presented in Table
3.

Table 3: Path Coefficient (Standardize Regression) between variables

Path Estimate Standardized SE CR P
regression weight

SCKS <«
GSCI 0.291 0.257 0.084 3.463 oAk
TIP <
SCKS 0.659 0.366 0.129 5.124 oA
TIP <
EMPs 0.612 0.137 0.25 2.45 0.014
TIP <
GSCI 0.316 0.155 0.098 3.223 0.001

Hypothesis testing is done by comparing the probability (p) value, which is
significant if the p-value is < 0.05. With these criteria, it can be seen that all
pathways are significant In the sense that EMPs have a (direct) significant effect on
TIP. GSCI has a significant effect on the TIP. GSCI has a significant direct effect on
SCKS. SKCS has a significant impact on TIP, and SCKS mediates the relationship
between GSCI and TIP. When viewed from the direction, the influence of EMPs on
TIP is positive, GSCI on TIP is positive, GSCI for SCKS is positive, SCKS on TIP is
positive, and SCKS is positively mediating the relationship between GSCI and TIP.

From Table 3, it can be explained that there is a direct effect of EMPs on the
TIP of 0.137, GSCI to TIP of 0.155, GSCI to SCKS of 0.257, SCKS of TIP of 0.366.
The indirect impact of GSCI on TIP mediated by SCKS is 0.192. Thus, the direct
effect of GSCI on TIP is greater than the indirect effect of GSCI on TIP that SCKS
mediates. The five proposed hypotheses can be accepted by testing the significance
of each variable and its indicators. Outline of hypothesis testing outcome can be seen
in Table 4.

Table 4: Summary of Hypothesis Testing

Hypothesis Path Results of Hypothesis
Testing

H1 Environmental Management Practices to Technology Supported
Innovation Performance

H2 Green Supply Chain Integration to Technology Innovation Supported
Performance

H3 Green Supply Chain Integration to Supply Chain Supported
Knowledge Sharing

H4 Supply Chain Knowledge Sharing on Technology Supported
Innovation Performance

H5 Supply Chain Knowledge Sharing mediates the Supported
relationship between Green Supply Chain Integration and
Technology Innovation Performance
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5. Discussion

The hypothesis one research on SMEs in the Special Region of Yogyakarta
shows that EMPs on TIP are significant. This means that when the EMPs increase,
the TIP will also increase. EMP in SMEs has reduced resource consumption and
negative environmental impacts and promoted process innovation and promoted
environmental product innovation through organizational learning. Therefore, with
life cycle knowledge and tacit knowledge embedded in several EMPs, it can improve
the TIP for SMEs in the Special Region of Yogyakarta. This research supports the
research results conducted by Lee et al. (2014), who also found that EMPs positively
impact TIP.

The second hypothesis research results on SMEs in the Special Region of
Yogyakarta are in line with Gemiinden (1996) study and Lee et al. (2014), who show
that the GSCI is positively and significantly related to the TIP. This means that if the
GSClI increases, the TIP will also increase the better, and vice versa. In improving the
GSCI, to make relationships with customers through information networks,
communicate with customers, increase the sharing of market information from
customers, exchange information with suppliers and customers, and participate with
suppliers in procuring raw materials and improving TIP. The GSCI process can help
improve product information on the market, determine what product innovations are
happening and are needed by the market, and help companies maximize production
and increase efficiency in the company. The implementation of the GSCI in SMEs in
the Special Region of Yogyakarta can have an advantage in facing competition in
selling products in the country.

The SMEs research results in Special Region of Yogyakarta on the third
hypothesis are consistent with Basole & Bellamy (2014), which show that GSCI has
a positive effect on SCKS. This means that if the GSCI increases, the SCKS also be
increase the better, and if the GSCI decreases, the SCKS also be decreases. The
importance of the GSCI in SCKS is that the GSCI provides information about
conditions and opportunities that are very suitable for companies to gain knowledge
in the supply chain. GSCI brings SMEs closer to supply chain partners to stimulate
information sharing or knowledge sharing, establish supply chain relationships both
from within and outside the company, increase income and income, and increase
cohesion to increase efficiency within the company. The implementation of the GSCI
in SMEs in the Special Region of Yogyakarta can face very tight domestic
competition and influence the company's level of sales.

The fourth hypothesis research on SMEs in the Special Region of Yogyakarta
shows that SCKS has a positive effect on TIP. This means that if the SCKS increases,
the TIP will also increase the better and vice versa. For companies, innovation is the
stem of integration and creativity from a source of knowledge. And knowledge is
also the key to innovation. A SMEs can be successful in innovating if the whole
series from upstream to downstream already understands and understands the
knowledge provided. That way, the company's innovation will go hand in hand with
the discussion and analysis so that the SCKS process can have a beneficial influence
on TIP in improving performance and increasing SMEs' excellence in the Special
Region of Yogyakarta. Based on the findings of Li et al. (2017), the findings are in
line with this study.

Based on the multiplication results between the H2 and H3 pathways, the
coefficient value shows a significant positive. The coefficient indicates that if SCKS
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implements the GSCI, it will better affect the TIP. This finding is in line with the
research of Lim et al. (2017). This means that SCKS can mediate the influence of
GSCI on TIP in manufacturing companies in the Special Region of Yogyakarta. The
results of this study indicate that SCKS mediates GSCI against TIP. The GSCI has a
direct implementation, which has been good to improve the GSCI to be implemented
in companies. Then the role of SCKS as mediation can make GSCI influence and
play a more significant role in enhancing TIP. SCKS has a big role in improving
communication and knowledge sharing on all matters related to its supply chain
process. This means that SCKS has a better and more significant effect on GSCI on
TIP if GSCI is through SCKS.

6. Conclusions

The analysis and discussion results in this study were entitled The Effect of
Environmental Management Practices and Green Supply Chain Integration on
Technology Innovation Performance in SMEs in Special Region of Yogyakarta. So it
can be concluded; first, important and positive consequences for technological
innovation performance can be obtained from environmental management practices.
Second, green supply chain integration has a positive and important impact on
technology innovation performance. Third, a positive and significant influence on
supply chain knowledge sharing can be obtained from green supply chain integration.
Fourth, the positive and significant impact on technology innovation performance is
influenced by the sharing of supply chain knowledge. Fifth, supply chain knowledge
sharing mediates the influence of supply chain integration on technology innovation
performance.

7. Limitations and Suggestions

The results of the conclusions and discussion in this research, the authors
suggest that SME managers in the Special Region of Yogyakarta should pay
attention to environmental management practices around the company. Seeing the
facts in the field that there are still many companies that have not implemented
environmental management properly, this will not affect technology innovation
performance. Companies are also encouraged to maintain and increase the
implementation of green supply chain integration and better supply chain knowledge
sharing. There is a significant positive effect in improving technological innovation's
performance by implementation of supply chain knowledge sharing and the
implementation of green supply chain integration. The competitive advantage of
production companies in the Special Region of Yogyakarta will improve with good
technological innovation performance and supply chain knowledge. Future
researchers who use this research as a reference should develop a research model to
find or prove new things from technology innovation performance, environmental
management practices, supply chain integration and supply chain knowledge sharing.
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Abstract

This study analyses SMEs' technological innovation performance in the Special
Region of Yogyakarta based on green supply chains. This study's technology
innovation performance is influenced by environmental management practices, green
supply chain integration, and supply chain knowledge sharing. The data used in this
study are primary. The number of respondents in this study was 200 SMEs that have
implemented green supply chain management practices. The data collection method
used was a questionnaire. The analysis tool used is two-step approach to
SEM-AMOS. The results of this study indicate that the technological innovation
performance model is acceptable.

Keywords: Environmental Management Practices; Green Supply Chain Integration;
Supply Chain Knowledge Sharing; Technology Innovation Performance

JEL Classification Code: M11, 032, Q50
8. Introduction

In recent decades, people face finding a balance between sustainable
economic development and environmental damage (Do et al., 2020). Due to that,
there are numerous SMEs which arranged in an environmental product. It means that
they use natural raw materials, and the production process is environmentally
friendly so that the product result is an ecologically neighborly item or green
products. Sugandini et al. (2018) show environmental management has become a
significant concern for SME businesses. The scarcity of natural resources forces
business managers to change the supply chain strategy to be oriented with an
environmental perspective (Sugandini et al., 2020).

Green Supply Chain Collaborative Innovation (GSCCI) is increasing and
becoming increasingly popular in organizations due to developments in information
technology and the increasing globalization of the world economy. According to
Gualandris & Kalchschmidt (2013) and Deng et al. (2019), GSCCI is a tipping point
to address the emerging challenges of protecting environmental impacts and meeting
changing consumer demands in the supply chain. In organizations, the focus of green
supply chain management (GSCM) has an important role to play in developing a
green-oriented lifestyle. According to Lin & Tseng (2016), community orientation
towards a green lifestyle is carried out through environmental protection, innovation
and collaboration. Some companies in this study are reluctant to implement
environmental management programs, which can be seen from the research results
that have been conducted on environmental management practices in various
companies. The reason is the risk of being subject to sanctions and fines, which are
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increasingly strict. Environmental management practices can also improve
environmental performance and its economy (Deng et al., 2019).

Changes in green lifestyle, rapid market developments and technological
advances cause the business environment to become dynamic. According to
Chesbrough (2003), Wang et al. (2015), West et al. (2014), to adapt to these changes
to remain competitive, companies are trying to find a practical approach. According
to Chesbrough (2003), the open innovation practice adoption approach encourages
information/knowledge, a combination of external and internal market channels to
exploit innovation. SMEs' ability to find innovations can respond to changes in the
rate of information technology and new customers' tastes (Effendi et al., 2020). The
flow of information/knowledge that crosses SMEs boundaries is the starting point for
innovation's openness aspect (Bogers et al., 2018). Innovation can result in increased
performance through innovation (IC) capabilities to be recognized as a fundamental
competitive resource (Porter, 1996; Teece, 2018). IC can explore available resources
in developing new ideas successfully (Francis and Bessant, 2005). Torabi et al., 2016
said many authors discussed that IC has a positive impact on business performance,
but based on Saunila et al. (2014) the factors and circumstances that support or
damage this relationship are not observed.

According to the resource-based view theory, the process of working together
with supply chain partners, called green supply chain integration, can create networks
between companies for the exchange of information and knowledge. The company's
environmental management practices can reduce resource consumption and reduce
negative environmental impacts (Wanger, 2008). Environmental management
practices can also promote product innovation and process innovation through
organizational learning. Voluntary environmental management practices significantly
impact product innovation and process innovation (Rennings et al., 2006).

Some recent literature shows that more and more scholars are starting to
examine the effects of green supply chain integration on innovation from a holistic
supply chain approach. A collaboration of knowledge and Supply Chain Integration
(SCI) networks can not only improve service levels and product quality but are also a
major source of business innovation (Basole and Bellamy et al., 2014). Lee et al.
(2014) found that SCI has a positive and significant effect on Malaysian
manufacturing companies' innovation performance.

The influence of SCI on knowledge sharing is for product development.
Green Supply Chain Integration (GSCI) provides opportunities and suitable
conditions for companies to acquire knowledge within the green supply chain's
scope. Lee et al. (2014) also emphasized that the supply chain network is an essential
source of companies' resources and knowledge. Nonaka (1991) states that knowledge
sharing is the main phase of innovation. Knowledge sharing between organizations
can increase innovation implementation and reduce development costs and reduce
the difficulties of limited internal knowledge resources. Companies that share
knowledge with supply chain partners can understand advanced, cutting-edge and
timely technology in achieving technological innovation performance.

Cooperation, trust, and good communication are found among supply chain
members in supply chain integration (SCI) (Cai and Zhou., 2014). The establishment
of a collaborative supply chain network and learning between organizations is a
direct impact of SCI. As a useful resource, SCI networks can promote organizational
learning, collaboration, and knowledge sharing among supply chain partners. Thus,
companies with a higher SCI level can gain more product life cycle knowledge and
tacit knowledge of environmental management practices. SCI has more collaboration
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and learning opportunities between organizations to apply knowledge in
technological innovation. Therefore, SCI is an additional important factor when
exploring the relationship between technological innovation and environmental
management practices.

9. Literature Review
9.1. Technology Innovation Performance

Chang et al. (2015) stated that Technology Innovation Performance (TIP) is a
comprehensive evaluation of organizational innovation activities consisting of
innovation performance in a narrow sense and overall innovation performance
(Hagedoorn and Cloodt, 2004). According to Freeman and Soete (1997), the focus of
innovation performance in small minds refers to the value generated by innovation
and innovation efficiency, including new product development, the speed of new
equipment research, and new technology. Innovation performance in a broad sense
concerns the entire process of innovation and evaluation of innovation in
organizations. TIP is concerned with management innovation and technological
innovation (Szabo and Csontos, 2016). TIP shows that innovation has a
multi-dimensional nature of performance in organizations. Chen et al. (2006) stated
that the performance of green innovation in GSCM includes green process innovation
and environmentally friendly product innovation. Technological innovation in green
products is applying innovative design ideas and marketing new products that
significantly encourage environmental sustainability (Wong, 2012). Green TIP is
related to creative ways to reduce negative environmental impacts caused by the
production process. Green TIP involves activities to reduce harmful emissions,
reduce energy consumption and raw materials (Tseng et al., 2013).

9.2. Environmental Management Practices (EMPs)

Environmental Management Practices (EMPs) can provide a broad systems
perspective on environmental problems (Shrivastave and Hart., 1995). EMPs cover
all organizational activities from raw materials, production processes, and packaging
to environmentally friendly waste disposal. Therefore, EMPs incorporates company
activities aimed at improving waste treatment and reducing resource consumption.
According to Bergmiller and McCright (2009), EMPs aim to improve environmental
performance, shortening response times, increasing efficiency, reducing energy
consumption, using toxic materials and reducing waste. Meanwhile, EMPs as a level
of resources invested in skills development and activities that lead to pollution
reduction, including applying environmental management system recycling efforts
(e.g., ISO14001) to reduce waste (Hajmohammad et al. 2013).

Environmental management practices in companies can reduce the negative
impact of resource consumption and the environment and encourage product
innovation and process innovation through organizational learning (Wanger, 2008).
Voluntary environmental management practices, including ISO14001 certification
and life cycle analysis, have a significant impact on process innovation and product
innovation (Rennings et al., 2006). Environmental management practices such as
investment recycling, environmental design, and internal environmental management
have a positive impact on TIP (Lee et al., 2014). In some environmental management
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practices, life cycle knowledge and tacit knowledge can also enhance technological
innovation performance.
HI1: Environmental Management Practices affect Technology Innovation
Performance

9.3. Green Supply Chain Integration (GSCI)

According to Flynn et al. (2010), technological innovation and green supply
chain integration focusing on production methods, processes and commercial
organizations. GSCI is committed to creating value for end customers. GSCI is a
significant source of technological innovation in companies, supply chain members
(including suppliers and customers), and knowledge and an essential source of ideas.
Information sharing, mutual problem solving and mutual trust among members are
crucial to GSCI to enhance indirect or direct interactions between companies and
their supply chain partners. Things like this can generate different alternatives and
new ideas, which are very important for innovation. Gemiinden (1996), through his
empirical study, found that involving suppliers for product innovation beforehand
can evade expensive design changes. Technological innovation in supplier
participation has a significant beneficial influence on innovative operational
performance. Customer participation in new product growth can support companies
to obtain request information. New product development can increase customer
satisfaction at higher quality and lower costs. Customer request is an essential
preceding of innovation to product design. Customer involvement in innovation
definitely contributes to the innovation performance and quality of performance. The
network resource augmented by GSCI for information and knowledge is a resource
of corporate excellence. Networks can also facilitate problem-solving and mutual
learning between companies in the supply chain. In doing so, it helps promote
innovative performance and acquire innovative resources.

In consideration of the preceding, networks can expedite knowledge sharing
between companies in the supply chain. Basole & Bellamy (2014) emphasized that
knowledge collaboration and supply chain integration networks not only can enhance
service levels and product quality but are also a significant source of innovation.
GSCI offers its members with social communication opportunities. GSCI facilitates
consensus building that contributes to effective use of tacit knowledge and open
Supply Chain Knowledge Sharing. Lee et al. (2014) found that supply chain
integration positively and significantly affects Malaysian manufacturing companies'
innovation performance.

H2: Green Supply Chain Integration affects Technology Innovation

Performance
H3: Green Supply Chain Integration affects Supply Chain Knowledge
Sharing.

9.4. Supply Chain Knowledge Sharing (SCKS)

Organization innovation, based on theory of knowledge management, comes
from the reintegration and knowledge resources creativity. Supply chain knowledge
sharing (SCKS) is a critical element for innovation. Sharing knowledge is the main
stage of innovation (Nonaka, 1991). Knowledge cannot be created by an organization
by itself. When the knowledge held by its personnel is analyzed, shared and
discussed, the company or the organization will have the capability to innovate.
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Knowledge sharing between organizations not only alleviates the difficulties of
restricted inside knowledge resources. Knowledge sharing not only increases the
level of innovation implementation but also reduces development costs. SMEs can
immediately understand advanced technology and the latest innovative achievements
by sharing knowledge with supply chain partners, (Li et al., 2017). Lim et al. (2017)
also said that green knowledge sharing between companies in the green supply chain
could break resource constraints in innovation, increase innovation speed, and
improve the company's green products' quality to enhance company performance.
H4: Supply Chain Knowledge Sharing affects Technology Innovation
Performance
H5: Supply Chain Knowledge Sharing mediates the relationship between
Technology Innovation Performance and Green Supply Chain
Integration.

10. Research Method

This research is survey research. Sekaran and Bougie (2013) state that a
survey is a method for accumulating data from or about people to compare, explain,
or describe their behavior, attitudes and knowledge. The approach used in this study
is a quantitative approach with the data analysis tool used is a two-step approach to
SEM-AMOS. The information utilized in this research are primary. Primary
information were obtained by distributing questionnaires to respondents. The number
of samples utilized in this research was 200 manufacturing SMEs in the Special
Region of Yogyakarta, green-oriented. The results of the measurement model
indicate that the analyzed measurement model has valid and reliable indicators. The
results of the structural model can be seen in the AMOS output.

11. Results
11.1. Respondent Characteristic

The descriptive analysis uses data from a questionnaire collected from 200
respondents and processed to describe respondents' characteristics and perceptions
about the variables studied. The characteristics of the respondents in this study are
described by descriptive statistical analysis carried out by the frequency distribution
method in Table 1.

Table 1: Characteristic of respondents

Characteristics Y%
Length of Business:

One year to 5 years 0
> 5 years to 10 years 3
> 10 years 97
Number of Workers:

10 to 30 people 36
> 30 to 50 people 32
> 50 people 32

11.2. Quantitative Analysis of Respondents
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Test results using structural equation models with the SEM-AMOS program
It can be seen in Figure 1. The analysis was carried out with a two-step approach to
step in two stages: measurement models and structural models. The researcher's
measurement model shows that all the indicators used are valid and reliable and have
a relatively good fit model test results. Testing the structural model after calculating
the composite obtained the following results (see Figure 1).
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Figure 1: Test of structural equation models results
Table 2: Evaluation of Goodness of Fit Indices

Criteria Results Critical Value*) Evaluation of model
Cmin / DF 6.177 <2.00 Moderate
Probability 0.103 >0.05 Good
RMSEA 0.079 <0.08 Good
TLI 0.934 >0.95 Good
CFI 0.932 >0.94 Good

From the proposed structural model (see Table 2), it turns out that most of the
criteria used show good results, meaning that the model is suitable and the model
does not need to be modified. To test the causal relationship hypothesis in the
structural model of the following EMPs, see the path coefficient is presented in Table
3.

Table 3: Path Coefficient (Standardize Regression) between variables

Path Estimate Standardized SE CR P
regression weight

SCKS <«

GSCI 0.291 0.257 0.084 3.463 Hokx

TIP <

SCKS 0.659 0.366 0.129 5.124 Hokx

22




TIP <
EMPs 0.612 0.137 0.25 2.45 0.014
TIP <
GSCI 0.316 0.155 0.098 3.223 0.001

Hypothesis testing is done by comparing the probability (p) value, which is
significant if the p-value is < 0.05. With these criteria, it can be seen that all
pathways are significant In the sense that EMPs have a (direct) significant effect on
TIP. GSCI has a significant effect on the TIP. GSCI has a significant direct effect on
SCKS. SKCS has a significant impact on TIP, and SCKS mediates the relationship
between GSCI and TIP. When viewed from the direction, the influence of EMPs on
TIP is positive, GSCI on TIP is positive, GSCI for SCKS is positive, SCKS on TIP is
positive, and SCKS is positively mediating the relationship between GSCI and TIP.

From Table 3, it can be explained that there is a direct effect of EMPs on the
TIP of 0.137, GSCI to TIP of 0.155, GSCI to SCKS of 0.257, SCKS of TIP of 0.366.
The indirect impact of GSCI on TIP mediated by SCKS is 0.192. Thus, the direct
effect of GSCI on TIP is greater than the indirect effect of GSCI on TIP that SCKS
mediates. The five proposed hypotheses can be accepted by testing the significance
of each variable and its indicators. Outline of hypothesis testing outcome can be seen
in Table 4.

Table 4: Summary of Hypothesis Testing

Hypothesis Path Results of Hypothesis
Testing

HI Environmental Management Practices to Technology Supported
Innovation Performance

H2 Green Supply Chain Integration to Technology Innovation Supported
Performance

H3 Green Supply Chain Integration to Supply Chain Supported
Knowledge Sharing

H4 Supply Chain Knowledge Sharing on Technology Supported
Innovation Performance

H5 Supply Chain Knowledge Sharing mediates the Supported
relationship between Green Supply Chain Integration and
Technology Innovation Performance

12. Discussion

The hypothesis one research on SMEs in the Special Region of Yogyakarta
shows that EMPs on TIP are significant. This means that when the EMPs increase,
the TIP will also increase. EMP in SMEs has reduced resource consumption and
negative environmental impacts and promoted process innovation and promoted
environmental product innovation through organizational learning. Therefore, with
life cycle knowledge and tacit knowledge embedded in several EMPs, it can improve
the TIP for SMEs in the Special Region of Yogyakarta. This research supports the
research results conducted by Lee et al. (2014), who also found that EMPs positively
impact TIP.

The second hypothesis research results on SMEs in the Special Region of
Yogyakarta are in line with Gemiinden (1996) study and Lee et al. (2014), who show
that the GSCI is positively and significantly related to the TIP. This means that if the
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GSCl increases, the TIP will also increase the better, and vice versa. In improving the
GSCI, to make relationships with customers through information networks,
communicate with customers, increase the sharing of market information from
customers, exchange information with suppliers and customers, and participate with
suppliers in procuring raw materials and improving TIP. The GSCI process can help
improve product information on the market, determine what product innovations are
happening and are needed by the market, and help companies maximize production
and increase efficiency in the company. The implementation of the GSCI in SMEs in
the Special Region of Yogyakarta can have an advantage in facing competition in
selling products in the country.

The SMEs research results in Special Region of Yogyakarta on the third
hypothesis are consistent with Basole & Bellamy (2014), which show that GSCI has
a positive effect on SCKS. This means that if the GSCI increases, the SCKS also be
increase the better, and if the GSCI decreases, the SCKS also be decreases. The
importance of the GSCI in SCKS is that the GSCI provides information about
conditions and opportunities that are very suitable for companies to gain knowledge
in the supply chain. GSCI brings SMEs closer to supply chain partners to stimulate
information sharing or knowledge sharing, establish supply chain relationships both
from within and outside the company, increase income and income, and increase
cohesion to increase efficiency within the company. The implementation of the GSCI
in SMEs in the Special Region of Yogyakarta can face very tight domestic
competition and influence the company's level of sales.

The fourth hypothesis research on SMEs in the Special Region of Yogyakarta
shows that SCKS has a positive effect on TIP. This means that if the SCKS increases,
the TIP will also increase the better and vice versa. For companies, innovation is the
stem of integration and creativity from a source of knowledge. And knowledge is
also the key to innovation. A SMEs can be successful in innovating if the whole
series from upstream to downstream already understands and understands the
knowledge provided. That way, the company's innovation will go hand in hand with
the discussion and analysis so that the SCKS process can have a beneficial influence
on TIP in improving performance and increasing SMEs' excellence in the Special
Region of Yogyakarta. Based on the findings of Li et al. (2017), the findings are in
line with this study.

Based on the multiplication results between the H2 and H3 pathways, the
coefficient value shows a significant positive. The coefficient indicates that if SCKS
implements the GSCI, it will better affect the TIP. This finding is in line with the
research of Lim et al. (2017). This means that SCKS can mediate the influence of
GSCI on TIP in manufacturing companies in the Special Region of Yogyakarta. The
results of this study indicate that SCKS mediates GSCI against TIP. The GSCI has a
direct implementation, which has been good to improve the GSCI to be implemented
in companies. Then the role of SCKS as mediation can make GSCI influence and
play a more significant role in enhancing TIP. SCKS has a big role in improving
communication and knowledge sharing on all matters related to its supply chain
process. This means that SCKS has a better and more significant effect on GSCI on
TIP if GSCI is through SCKS.

13. Conclusions

The analysis and discussion results in this study were entitled The Effect of
Environmental Management Practices and Green Supply Chain Integration on
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Technology Innovation Performance in SMEs in Special Region of Yogyakarta. So it
can be concluded; first, important and positive consequences for technological
innovation performance can be obtained from environmental management practices.
Second, green supply chain integration has a positive and important impact on
technology innovation performance. Third, a positive and significant influence on
supply chain knowledge sharing can be obtained from green supply chain integration.
Fourth, the positive and significant impact on technology innovation performance is
influenced by the sharing of supply chain knowledge. Fifth, supply chain knowledge
sharing mediates the influence of supply chain integration on technology innovation
performance.

14. Limitations and Suggestions

The results of the conclusions and discussion in this research, the authors
suggest that SME managers in the Special Region of Yogyakarta should pay
attention to environmental management practices around the company. Seeing the
facts in the field that there are still many companies that have not implemented
environmental management properly, this will not affect technology innovation
performance. Companies are also encouraged to maintain and increase the
implementation of green supply chain integration and better supply chain knowledge
sharing. There is a significant positive effect in improving technological innovation's
performance by implementation of supply chain knowledge sharing and the
implementation of green supply chain integration. The competitive advantage of
production companies in the Special Region of Yogyakarta will improve with good
technological innovation performance and supply chain knowledge. Future
researchers who use this research as a reference should develop a research model to
find or prove new things from technology innovation performance, environmental
management practices, supply chain integration and supply chain knowledge sharing.
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This article is suitable for publication in the Journal of Asian Finance, Economics and
Business (JAFEB) because in recent decades, people face finding a balance between
sustainable economic development and environmental damage due to that, there are
numerous SMEs which arranged in an environmental product. It means that they use
natural raw materials, and the production process is environmentally friendly so that
the product result is an ecologically neighborly item or green products. The scarcity of
natural resources forces business managers to change the supply chain strategy to be
oriented with an environmental perspective (Sugandini et al., 2020).

Green Supply Chain Collaborative Innovation (GSCCI) is increasing and becoming
increasingly popular in organizations due to developments in information technology
and the increasing globalization of the world economy. According to Gualandris &
Kalchschmidt (2013) and Deng et al. (2019), GSCCI is a tipping point to address the
emerging challenges of protecting environmental impacts and meeting changing
consumer demands in the supply chain. In organizations, the focus of green supply
chain management (GSCM) has an important role to play in developing a
green-oriented lifestyle. According to Lin & Tseng (2016), community orientation
towards a green lifestyle is carried out through environmental protection, innovation
and collaboration. Some companies in this study are reluctant to implement
environmental management programs, which can be seen from the research results
that have been conducted on environmental management practices in various
companies. The reason is the risk of being subject to sanctions and fines, which are
increasingly strict. Environmental management practices can also improve
environmental performance and its economy (Deng et al., 2019).

TABLES LIST
Table 1: Characteristic of respondents

Characteristics Y%
Length of Business:

One year to 5 years 0
> 5 years to 10 years 3
> 10 years 97
Number of Workers:

10 to 30 people 36
> 30 to 50 people 32
> 50 people 32
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Table 2: Evaluation of Goodness of Fit Indices

Criteria Results Critical Value*) Evaluation of model
Cmin / DF 6.177 <2.00 Moderate
Probability 0.103 >0.05 Good
RMSEA 0.079 <0.08 Good
TLI 0.934 >0.95 Good
CFI 0.932 >0.94 Good
Table 3: Path Coefficient (Standardize Regression) between variables
Path Estimate Standardized SE CR P
regression weight
SCKS <«
GSCI 0.291 0.257 0.084 3.463 ok
TIP
SCKS 0.659 0.366 0.129 5.124 *oHE
TIP
EMPs 0.612 0.137 0.25 2.45 0.014
TIP
GSCI 0.316 0.155 0.098 3.223 0.001
Table 4: Summary of Hypothesis Testing
Hypothesis Path Results of Hypothesis
Testing
H1 Environmental Management Practices to Technology Supported
Innovation Performance
H2 Green Supply Chain Integration to Technology Innovation Supported
Performance
H3 Green Supply Chain Integration to Supply Chain Supported
Knowledge Sharing
H4 Supply Chain Knowledge Sharing on Technology Supported
Innovation Performance
H5 Supply Chain Knowledge Sharing mediates the Supported

relationship between Green Supply Chain Integration and
Technology Innovation Performance
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Abstract

The purpose of the research to analyses SMEs' technological innovation
performance in the Special Region of Yogyakarta based on green supply chains. This
study's technology innovation performance is influenced by environmental
management practices, green supply chain integration, and supply chain knowledge
sharing. This research is important because many SMEs are underdeveloped in terms
of technology innovation performance. Technology innovation performance shows
that innovation has a multi-dimensional ecological performance in organizations.
Therefore, SMEs' sustainable supply chain could be achieved by managing
operations, support, and information by focusing on environmental and social issues
to maximize the entire chain's profits. The data used in this study are primary. The
number of respondents in this study was 200 SMEs that have implemented green
supply chain management practices. The data collection method used was a
questionnaire. The data analysis technique tool used is a two-step approach to
SEM-AMOS. The results of this study indicate that SMEs willing to implement a
green supply chain to increase SMEs' performance. The technological innovation
performance model of this study is acceptable. The findings of this research suggest
that companies must be encouraged to maintain and increase the implementation of
green supply chain integration and better supply chain knowledge sharing with
improved technological innovation performance enhancements.

Keywords: Environmental Management Practices, Green Supply Chain Integration,
Supply Chain Knowledge Sharing, Technology Innovation Performance

JEL Classification Code: M11, 032, Q50
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1. Introduction

In recent decades, people face finding a balance between sustainable
economic development and environmental damage (Do et al., 2020). Due to that,
there are numerous SMEs which arranged in an environmental product. It means that
they use natural raw materials, and the production process is environmentally
friendly so that the product result is an ecologically neighborly item or green
products. Sugandini et al. (2018) show environmental management has become a
significant concern for SME businesses. The scarcity of natural resources forces
business managers to change the supply chain strategy to be oriented with an
environmental perspective (Sugandini et al., 2020). Also, Lee and Ha (2020) said that
a sustainable supply chain could be achieved by managing operations, support, and
information by focusing on environmental and social issues to maximize the entire
chain's profits.

The world economy has developed rapidly over the past few decades.
However, people only pay attention to the importance of economic development and
ignore the ecological environment's protection. In developing countries, this situation
is becoming more severe as natural resources are slowly being depleted and
environmental problems increase (Ta et al., 2020). Green Supply Chain Collaborative
Innovation (GSCCI) is increasing and becoming increasingly popular in
organizations due to developments in information technology and the increasing
globalization of the world economy. According to Gualandris & Kalchschmidt
(2013) and Deng et al. (2019), GSCCI is a tipping point to address the emerging
challenges of protecting environmental impacts and meeting changing consumer
demands in the supply chain. In organizations, the focus of green supply chain
management (GSCM) has an important role to play in developing a green-oriented
lifestyle. According to Lin & Tseng (2016), community orientation towards a green
lifestyle is carried out through environmental protection, innovation and
collaboration. Some companies in this study are reluctant to implement
environmental management programs, which can be seen from the research results
that have been conducted on environmental management practices in various
companies. The reason is the risk of being subject to sanctions and fines, which are
increasingly strict. Environmental management practices can also improve
environmental performance and its economy (Deng et al., 2019).

Changes in green lifestyle, rapid market developments and technological
advances cause the business environment to become dynamic. According to
Chesbrough (2003), Wang et al. (2015), West et al. (2014), to adapt to these changes
to remain competitive, companies are trying to find a practical approach. According
to Chesbrough (2003), the open innovation practice adoption approach encourages
information/knowledge, a combination of external and internal market channels to
exploit innovation. SMEs' ability to find innovations can respond to changes in the
rate of information technology and new customers' tastes (Effendi et al., 2020). The
flow of information/knowledge that crosses SMEs boundaries is the starting point for
innovation's openness aspect (Bogers et al., 2018). Innovation can result in increased
performance through innovation (IC) capabilities to be recognized as a fundamental
competitive resource (Porter, 1996; Teece, 2018). IC can explore available resources
in developing new ideas successfully (Francis and Bessant, 2005). Torabi et al., 2016
said many authors discussed that IC has a positive impact on business performance,
but based on Saunila et al. (2014) the factors and circumstances that support or
damage this relationship are not observed.
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According to the resource-based view theory, the process of working together
with supply chain partners, called green supply chain integration, can create networks
between companies for the exchange of information and knowledge. The company's
environmental management practices can reduce resource consumption and reduce
negative environmental impacts (Wanger, 2008). Environmental management
practices can also promote product innovation and process innovation through
organizational learning. Voluntary environmental management practices significantly
impact product innovation and process innovation (Rennings et al., 2006).

Some recent literature shows that more and more scholars are starting to
examine the effects of green supply chain integration on innovation from a holistic
supply chain approach. A collaboration of knowledge and Supply Chain Integration
(SCI) networks can not only improve service levels and product quality but are also a
major source of business innovation (Basole and Bellamy et al., 2014). Lee et al.
(2014) found that SCI has a positive and significant effect on Malaysian
manufacturing companies' innovation performance.

The influence of SCI on knowledge sharing is for product development.
Green Supply Chain Integration (GSCI) provides opportunities and suitable
conditions for companies to acquire knowledge within the green supply chain's
scope. Lee et al. (2014) also emphasized that the supply chain network is an essential
source of companies' resources and knowledge. Nonaka (1991) states that knowledge
sharing is the main phase of innovation. Knowledge sharing between organizations
can increase innovation implementation and reduce development costs and reduce
the difficulties of limited internal knowledge resources. Companies that share
knowledge with supply chain partners can understand advanced, cutting-edge and
timely technology in achieving technological innovation performance.

Cooperation, trust, and good communication are found among supply chain
members in supply chain integration (SCI) (Cai and Zhou., 2014). The establishment
of a collaborative supply chain network and learning between organizations is a
direct impact of SCI. As a useful resource, SCI networks can promote organizational
learning, collaboration, and knowledge sharing among supply chain partners. Thus,
companies with a higher SCI level can gain more product life cycle knowledge and
tacit knowledge of environmental management practices. SCI has more collaboration
and learning opportunities between organizations to apply knowledge in
technological innovation. Therefore, SCI is an additional important factor when
exploring the relationship between technological innovation and environmental
management practices.

2. Literature Review
2.1. Technology Innovation Performance

Chang et al. (2015) stated that Technology Innovation Performance (TIP) is a
comprehensive evaluation of organizational innovation activities consisting of
innovation performance in a narrow sense and overall innovation performance
(Hagedoorn and Cloodt, 2004). According to Freeman and Soete (1997), the focus of
innovation performance in small minds refers to the value generated by innovation
and innovation efficiency, including new product development, the speed of new
equipment research, and new technology. Innovation performance in a broad sense
concerns the entire process of innovation and evaluation of innovation in
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organizations. TIP is concerned with management innovation and technological
innovation (Szabo and Csontos, 2016). TIP shows that innovation has a
multi-dimensional nature of performance in organizations. Chen et al. (2006) stated
that the performance of green innovation in GSCM includes green process innovation
and environmentally friendly product innovation. Technological innovation in green
products is applying innovative design ideas and marketing new products that
significantly encourage environmental sustainability (Wong, 2012). Green TIP is
related to creative ways to reduce negative environmental impacts caused by the
production process. Green TIP involves activities to reduce harmful emissions,
reduce energy consumption and raw materials (Tseng et al., 2013).

2.2. Environmental Management Practices (EMPs)

Environmental Management Practices (EMPs) can provide a broad systems
perspective on environmental problems (Shrivastave and Hart., 1995). EMPs cover
all organizational activities from raw materials, production processes, and packaging
to environmentally friendly waste disposal. Therefore, EMPs incorporates company
activities aimed at improving waste treatment and reducing resource consumption.
According to Bergmiller and McCright (2009), EMPs aim to improve environmental
performance, shortening response times, increasing efficiency, reducing energy
consumption, using toxic materials and reducing waste. Meanwhile, EMPs as a level
of resources invested in skills development and activities that lead to pollution
reduction, including applying environmental management system recycling efforts
(e.g., ISO14001) to reduce waste (Hajmohammad et al. 2013).

Environmental management practices in companies can reduce the negative
impact of resource consumption and the environment and encourage product
innovation and process innovation through organizational learning (Wanger, 2008).
Voluntary environmental management practices, including ISO14001 certification
and life cycle analysis, have a significant impact on process innovation and product
innovation (Rennings et al., 2006). Environmental management practices such as
investment recycling, environmental design, and internal environmental management
have a positive impact on TIP (Lee et al., 2014). In some environmental management
practices, life cycle knowledge and tacit knowledge can also enhance technological
innovation performance.

H1: Environmental Management Practices affect Technology Innovation
Performance

2.3. Green Supply Chain Integration (GSCI)

According to Flynn et al. (2010), technological innovation and green supply
chain integration focusing on production methods, processes and commercial
organizations. GSCI is committed to creating value for end customers. GSCI is a
significant source of technological innovation in companies, supply chain members
(including suppliers and customers), and knowledge and an essential source of ideas.
Information sharing, mutual problem solving and mutual trust among members are
crucial to GSCI to enhance indirect or direct interactions between companies and
their supply chain partners. Things like this can generate different alternatives and
new ideas, which are very important for innovation. Gemiinden (1996), through his
empirical study, found that involving suppliers for product innovation beforehand
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can evade expensive design changes. Technological innovation in supplier
participation has a significant beneficial influence on innovative operational
performance. Customer participation in new product growth can support companies
to obtain request information. New product development can increase customer
satisfaction at higher quality and lower costs. Customer request is an essential
preceding of innovation to product design. Customer involvement in innovation
definitely contributes to the innovation performance and quality of performance. The
network resource augmented by GSCI for information and knowledge is a resource
of corporate excellence. Networks can also facilitate problem-solving and mutual
learning between companies in the supply chain. In doing so, it helps promote
innovative performance and acquire innovative resources.

In consideration of the preceding, networks can expedite knowledge sharing
between companies in the supply chain. Basole & Bellamy (2014) emphasized that
knowledge collaboration and supply chain integration networks not only can enhance
service levels and product quality but are also a significant source of innovation.
GSCI offers its members with social communication opportunities. GSCI facilitates
consensus building that contributes to effective use of tacit knowledge and open
Supply Chain Knowledge Sharing. Lee et al. (2014) found that supply chain
integration positively and significantly affects Malaysian manufacturing companies'
innovation performance.

H2: Green Supply Chain Integration affects Technology Innovation
Performance

H3: Green Supply Chain Integration affects Supply Chain Knowledge
Sharing.

2.4. Supply Chain Knowledge Sharing (SCKS)

Organization innovation, based on theory of knowledge management, comes
from the reintegration and knowledge resources creativity. Supply chain knowledge
sharing (SCKS) is a critical element for innovation. Sharing knowledge is the main
stage of innovation (Nonaka, 1991). Knowledge cannot be created by an organization
by itself. When the knowledge held by its personnel is analyzed, shared and
discussed, the company or the organization will have the capability to innovate.
Knowledge sharing between organizations not only alleviates the difficulties of
restricted inside knowledge resources. Knowledge sharing not only increases the
level of innovation implementation but also reduces development costs. SMEs can
immediately understand advanced technology and the latest innovative achievements
by sharing knowledge with supply chain partners, (Li et al., 2017). Lim et al. (2017)
also said that green knowledge sharing between companies in the green supply chain
could break resource constraints in innovation, increase innovation speed, and
improve the company's green products' quality to enhance company performance.

H4: Supply Chain Knowledge Sharing affects Technology Innovation
Performance
HS5: Supply Chain Knowledge Sharing mediates the relationship between
Technology Innovation Performance and Green Supply Chain
Integration.
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3. Research Method

This research is survey research. Sekaran and Bougie (2013) state that a
survey is a method for accumulating data from or about people to compare, explain,
or describe their behavior, attitudes and knowledge. The approach used in this study
is a quantitative approach with the data analysis tool used is a two-step approach to
SEM-AMOS. The information utilized in this research are primary. Primary
information were obtained by distributing questionnaires to respondents. The number
of samples utilized in this research was 200 manufacturing SMEs in the Special
Region of Yogyakarta, green-oriented. The results of the measurement model
indicate that the analyzed measurement model has valid and reliable indicators. The
results of the structural model can be seen in the AMOS output.

4. Results
4.1. Respondent Characteristic
The descriptive analysis uses data from a questionnaire collected from 200
respondents and processed to describe respondents' characteristics and perceptions
about the variables studied. The characteristics of the respondents in this study are

described by descriptive statistical analysis carried out by the frequency distribution
method in Table 1.
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Table 1: Characteristic of respondents

Characteristics Y%
Length of Business:

One year to 5 years 0
> 5 years to 10 years 3
> 10 years 97
Number of Workers:

10 to 30 people 36
> 30 to 50 people 32
> 50 people 32

4.2. Quantitative Analysis of Respondents

Test results using structural equation models with the SEM-AMOS program
It can be seen in Figure 1. The analysis was carried out with a two-step approach to
step in two stages: measurement models and structural models. The researcher's
measurement model shows that all the indicators used are valid and reliable and have
a relatively good fit model test results. Testing the structural model after calculating
the composite obtained the following results (see Figure 1).\
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Figure 1: Test of structural equation models results

Table 2: Evaluation of Goodness of Fit Indices

Criteria Results Critical Value¥) Evaluation of model
Cmin / DF 6.177 <2.00 Moderate
Probability 0.103 >0.05 Good
RMSEA 0.079 <0.08 Good
TLI 0.934 >0.95 Good
CFI 0.932 >0.94 Good
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From the proposed structural model (see Table 2), it turns out that most of the
criteria used show good results, meaning that the model is suitable and the model
does not need to be modified. To test the causal relationship hypothesis in the
structural model of the following EMPs, see the path coefficient is presented in Table
3.

Table 3: Path Coefficient (Standardize Regression) between variables

Path Estimate rez:::s‘:ﬁ;dv"vze‘;‘;h . SE CR P
SCKS € GSCI 0.291 0.257 0.084 3.463 sk
TIP & SCKS 0.659 0.366 0.129 5.124 rhx
TIP < EMPs 0.612 0.137 0.25 2.45 0.014
TIP & GSCI 0.316 0.155 0.098 3.223 0.001

Hypothesis testing is done by comparing the probability (p) value, which is
significant if the p-value is < 0.05. With these criteria, it can be seen that all
pathways are significant In the sense that EMPs have a (direct) significant effect on
TIP. GSCI has a significant effect on the TIP. GSCI has a significant direct effect on
SCKS. SKCS has a significant impact on TIP, and SCKS mediates the relationship
between GSCI and TIP. When viewed from the direction, the influence of EMPs on
TIP is positive, GSCI on TIP is positive, GSCI for SCKS is positive, SCKS on TIP is
positive, and SCKS is positively mediating the relationship between GSCI and TIP.

From Table 3, it can be explained that there is a direct effect of EMPs on the
TIP of 0.137, GSCI to TIP of 0.155, GSCI to SCKS of 0.257, SCKS of TIP of 0.366.
The indirect impact of GSCI on TIP mediated by SCKS is 0.192. Thus, the direct
effect of GSCI on TIP is greater than the indirect effect of GSCI on TIP that SCKS
mediates. The five proposed hypotheses can be accepted by testing the significance
of each variable and its indicators. Outline of hypothesis testing outcome can be seen
in Table 4.

Table 4: Summary of Hypothesis Testing

Hypothesis Path Results ;:sgzgotheSIS

H1 Environmental Management Practices to Technology Innovation Supported
Performance

H2 Green Supply Chain Integration to Technology Innovation Supported
Performance

H3 Green Supply Chain Integration to Supply Chain Knowledge Supported
Sharing

H4 Supply Chain Knowledge Sharing on Technology Innovation Supported
Performance

H5 Supply Chain Knowledge Sharing mediates the relationship Supported
between Green Supply Chain Integration and Technology
Innovation Performance
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5. Discussion

The hypothesis one research on SMEs in the Special Region of Yogyakarta
shows that EMPs on TIP are significant. This means that when the EMPs increase,
the TIP will also increase. EMP in SMEs has reduced resource consumption and
negative environmental impacts and promoted process innovation and promoted
environmental product innovation through organizational learning. Therefore, with
life cycle knowledge and tacit knowledge embedded in several EMPs, it can improve
the TIP for SMEs in the Special Region of Yogyakarta. This research supports the
research results conducted by Lee et al. (2014), who also found that EMPs positively
impact TIP.

The second hypothesis research results on SMEs in the Special Region of
Yogyakarta are in line with Gemiinden (1996) study and Lee et al. (2014), who show
that the GSCI is positively and significantly related to the TIP. This means that if the
GSClI increases, the TIP will also increase the better, and vice versa. In improving the
GSCI, to make relationships with customers through information networks,
communicate with customers, increase the sharing of market information from
customers, exchange information with suppliers and customers, and participate with
suppliers in procuring raw materials and improving TIP. The GSCI process can help
improve product information on the market, determine what product innovations are
happening and are needed by the market, and help companies maximize production
and increase efficiency in the company. The implementation of the GSCI in SMEs in
the Special Region of Yogyakarta can have an advantage in facing competition in
selling products in the country.

The SMEs research results in Special Region of Yogyakarta on the third
hypothesis are consistent with Basole & Bellamy (2014), which show that GSCI has
a positive effect on SCKS. This means that if the GSCI increases, the SCKS also be
increase the better, and if the GSCI decreases, the SCKS also be decreases. The
importance of the GSCI in SCKS is that the GSCI provides information about
conditions and opportunities that are very suitable for companies to gain knowledge
in the supply chain. GSCI brings SMEs closer to supply chain partners to stimulate
information sharing or knowledge sharing, establish supply chain relationships both
from within and outside the company, increase income and income, and increase
cohesion to increase efficiency within the company. The implementation of the GSCI
in SMEs in the Special Region of Yogyakarta can face very tight domestic
competition and influence the company's level of sales.

The fourth hypothesis research on SMEs in the Special Region of Yogyakarta
shows that SCKS has a positive effect on TIP. This means that if the SCKS increases,
the TIP will also increase the better and vice versa. For companies, innovation is the
stem of integration and creativity from a source of knowledge. And knowledge is
also the key to innovation. A SMEs can be successful in innovating if the whole
series from upstream to downstream already understands and understands the
knowledge provided. That way, the company's innovation will go hand in hand with
the discussion and analysis so that the SCKS process can have a beneficial influence
on TIP in improving performance and increasing SMEs' excellence in the Special
Region of Yogyakarta. Based on the findings of Li et al. (2017), the findings are in
line with this study.

Based on the multiplication results between the H2 and H3 pathways, the
coefficient value shows a significant positive. The coefficient indicates that if SCKS
implements the GSCI, it will better affect the TIP. This finding is in line with the

45



research of Lim et al. (2017). This means that SCKS can mediate the influence of
GSCI on TIP in manufacturing companies in the Special Region of Yogyakarta. The
results of this study indicate that SCKS mediates GSCI against TIP. The GSCI has a
direct implementation, which has been good to improve the GSCI to be implemented
in companies. Then the role of SCKS as mediation can make GSCI influence and
play a more significant role in enhancing TIP. SCKS has a big role in improving
communication and knowledge sharing on all matters related to its supply chain
process. This means that SCKS has a better and more significant effect on GSCI on
TIP if GSCI is through SCKS.

6. Conclusions

The analysis and discussion results in this study were entitled The Effect of
Environmental Management Practices and Green Supply Chain Integration on
Technology Innovation Performance in SMEs in Special Region of Yogyakarta. So it
can be concluded, first, important and positive consequences for technological
innovation performance can be obtained from environmental management practices.
Second, green supply chain integration has a positive and important impact on
technology innovation performance. Third, a positive and significant influence on
supply chain knowledge sharing can be obtained from green supply chain integration.
Fourth, the positive and significant impact on technology innovation performance is
influenced by the sharing of supply chain knowledge. Fifth, supply chain knowledge
sharing mediates the influence of supply chain integration on technology innovation
performance.

7. Limitations and Suggestions

The results of the conclusions and discussion in this research suggest that
SME managers in the Special Region of Yogyakarta should pay attention to
environmental management practices around the company. Seeing the facts in the
field that there are still many companies that have not implemented environmental
management properly, this will not affect technology innovation performance.
Companies are also encouraged to maintain and increase green supply chain
integration and better supply chain knowledge sharing. There is a significant positive
effect in improving technological innovation's performance by implementing supply
chain knowledge sharing and the implementation of green supply chain integration.
The competitive advantage of production companies in the Special Region of
Yogyakarta will improve with good technological innovation performance and
supply chain knowledge. Future researchers who use this research as a reference
should develop a research model to find or prove new things from technology
innovation performance, environmental management practices, supply chain
integration, and supply chain knowledge sharing.
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paper is likely to get through the peer review process or not. If the Desk Editor finds that the
submission is suitable for the aims and scope, standards, and Editorial Board’s selection
policy of the journal then the Desk Editor invites to revise and structure the manuscript (in a
consolidated file based on the journal template) and resubmit a revised manuscript for further
consideration of the Desk Editor. Please be noted that only about 25% of our submissions
pass this hurdle. This revision opportunity is your case. The submissions we decide to take
forward for the peer review process need to be well structured, well written, firmly
anchored in existing academic literature, and complete compliance with the revision
request and template. Only after careful consideration by the Desk Editor based on the
editorial grounds, the Desk Editor will selectively send the paper out to external peer
reviewers. In particular, the following must be addressed and met the requirements and

guidelines:

Manuscript Title

Green Supply Chain Integration Based on Technology Innovation Performance in SMEs

Corresponding
Author’s Name and
Contact Details

811-268-639

Mohammad Irhas EFFENDI, Portal Address: JI. SWK J1. Ring Road Utara No.104, Ngropoh,
Condongcatur, Kec. Depok, Kabupaten Sleman, Daerah Istimewa Yogyakarta 55283, Tel: +62

Editor’s Requirements and Recommendations
[Ten Golden Rules of JAFEB Manuscripts]

Responses and Comments or Rebuttals
[The author(s) MUST provide some answers for
EACH item]

S1. Page Setting

Please set up Default Page Layout: Page Columns in One
column, Page Size in Letter size (8.5 x 11 inch). NO A4
size, Page Orientation in Portrait, Page Margins Top (1
inch) Bottom (1 inch) Left (0.8 inch) Right (0.75 inch).
Please set up Default Paragraph panel: Tabs stop 0.5 inch
left for each paragraph, Line Spacing in Single line (before
0 and after 0 spacing snapped), Alignment in Justified
alignment, Outline Level in Body text.

Please set up Default Font panel:

For Headings and Subheadings: Font in Times New
Roman, Font Size in 12 size and Bold, Capitalize Each
Word

For Main Text: Font in Times New Roman, Font Size in
12 size

For Tables and Appendixes: Font in Arial, Font Size in 9
size (8 minimum)

Please do not apply any style for Headings and body text
for the entire document

This paper is in according with the provisions of
Page Setting.

S2. Author’s Name Presentation by APA

The authors’ full name must be appeared in order of First
name, Given name (if any), and LAST NAME (=FAMILY
NAME = SURNAME) for its indexing purpose correctly
according to the APA format. Please indicate the authors’
SURNAME (FAMILY NAME) in ALL CAPITAL letters.
For example, Prof. Lee Jung Wan in the Asian name
format (i.e., Jung Wan Lee in a U.S. form) should be
indicated as Jung Wan LEE; accordingly, [Jung Wan LEE]
will be indexed as of [Lee, J. W.] in Clarivate Analytics'

This paper is in accordance with the provisions of
Author’s Name Presentation by APA
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Web of Science and Scopus).

Lee, J.W., & Xuan, Y. (2019). Effects of Technology and
Innovation Management and Total Factor Productivity
on the Economic Growth of China. Journal of Asian
Finance, Economics and Business, 6(2), 63-73.
https://doi.org/10.13106/jafeb.2019.v016.n02.63

Another example, Professors Ha Hong Hanh and Nguyen

Huu Anh in the Asian name format should be indicated as

Hanh Hong HA, Anh Huu NGUYEN; accordingly the two

names will be indexed as of [Ha, H. H.; Nguyen, A. H.].

Ha, H. H., & Nguyen, A. H. (2020). Determinants of
voluntary audit of small and medium sized enterprises:
Evidence from Vietnam. Journal of Asian Finance,
Economics and Business, 7(5), 41-50.
https://doi.org/10.13106/jafeb.2020.vol7.n05.041

[Important! Single name author]

There are many cases of a single name from Indonesia and
India and others. However, JAFEB articles adopt APA
style format in references and citations and also
indexing purpose in Web of Science and Scopus etc.

For this purpose, all names must be presented at least two
words (if the full name is “Thomson”, i.e., T.
THOMSON or Thomson THOMSON) so that this
format will be indexed as "Thomson, T." in Scopus
and Web of Science.

It is such a pity that we have to adopt the APA format
inevitably and keep consistency of the name format to
promote large readership across international academic
community. In conclusion, for publication purpose the
two name format will be used.

S3. Self-Citation Restriction Policy

The self-citation refers to when an author refers to the
previous works written by him/her alone or in
co-authorship and cites them. Self-cites are used to
compare current results of the research with earlier
findings when continuing to study the same subject. It
seems that the only reasonable solution for the issues of
self-plagiarism, research integrity, and originality is to
limit the amount of self-citations. JAFEB Self-Citation
Restriction Policy regulates that the self-citation level
should not exceed 10% for authors and 20% for
co-authors together and 15% for JAFEB. Please
rewrite and remove any outnumbered self-citations, if
any corrections required in your case.

If the reference checker (software) finds that the
author(s) break the rules, then the manuscript will be
automatically rejected by the Desk Editor without
further review.

This paper is in accordance with the provisions of
Self-Citation Restriction Policy

1. JAFEB Engagement:

If the literature current, relevant, and broad enough to set
the context for the research, you should engage with the
style and the discussions published in JAFEB. The work in
the journal evolved considerably as you can see on JAFEB
Archive. To fully contribute to the subject, you will need
to engage with JAFEB. To do so: you should include at
least 3 - 5 relevant references in JAFEB. Your paper
should reflect the cutting edge thinking of relevant
literature in JAFEB.

If the manuscript does not include at least THREE

This paper is in accordance with the provisions of
JAFEB Engagement
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citations/references from JAFEB, the manuscript
would be stopped/rejected by the Desk Editor without
further review.

2. Abstract

Abstract must adhere to the following: A concise and
factual abstract is required. Please rewrite abstract to
reach about 200 words in total for this purpose. The
abstract should describe the following items in order of:
1) the purpose of the research (for example. The study
investigates/examines. .., but NO research background
statements/problem statements at the beginning), 2) data,
materials, and methodology (for example. This study
employs samples/survey data/time series data of ....), 3)
the results (for example, The results show/reveal that
...... ), and 4) major findings (for example, The findings
of this study suggest that ..., but NO
suggestions/recommendations/implications) in an
unstructured manner. An abstract is often presented
separately from the article, so it must be able to stand
alone. Please provide abstract to reach about 200 (197 ~
203) words in total.

If the word counter (software) finds more than 5%
deviation, the manuscript will be rejected by the Desk
Editor without further review.

Abstracts in this paper have been adjusted to the
provisions of the JAFEB Journal.

3. Keywords:

Please provide Maximum of 5 keywords, separated by
comma (,)

It is crucial to the appropriate indexing of the papers are to
be given. e.g., Financial Economics, Emerging Markets,
Technology Acceptance Model

Keywords in this paper have been adjusted to the
provisions of the JAFEB Journal.

4. JEL Classification Code:

Please provide 3-5 JEL classification codes, separated
by comma (,)

These codes will be used for indexing purposes.

This paper has implemented the JEL
Classification Code according to the provisions.

5. No Footnotes, but Endnotes Acceptable:

JAFEB does not accept Footnotes due to technical
problems of online XML publication. Please convert all
footnotes to endnotes, otherwise please incorporate all
footnotes into text at its best.

There is no Footnotes in this paper.

6. Word Count:

While no maximum length for manuscripts is prescribed,
authors are encouraged to write concisely and clearly. As a
guide, short communications should be between 3000 —
5000 words and regular articles should be between 5,000
- 7,000 words in length. However, any of full papers
should be NO longer than 10 pages in a final print

and NO more than 8000 words in total, with all
inclusive.

If the word counter (software) finds more than 5%
deviation, the manuscript would be stopped/rejected by
the Desk Editor without further review.

This paper consists of 4953 words

7. Tables and Figures:

JAFEB accepts Tables/Figures created by the author’s
own work only. Number Tables/Figures consecutively in
accordance with their appearance in the text. Tables must
be adjustable. Avoid vertical rules. Extremely large

Tables and Figures in this paper have been
adjusted to the provisions of the JAFEB Journal.
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tables that take more than one page print are NOT
acceptable. Be sparing in the use of tables and ensure that
the data presented in tables do not duplicate results
described elsewhere in the article.

A paper in JAFEB from now on may include a maximum
of six (6) tables/figures/appendixes in total.

In particular, JAFEB does not accept any figures/artworks
borrowed from others (i.e. output of AMOS, charts and
reports of Statistics Agency’s), if not created by the
author’s own work.

If the Desk Editor finds any outsizes, the manuscript
will be stopped/rejected by the Desk Editor without
further review.

8. Citation and Reference Style Guides:

Authors are expected to adhere to the guidelines of APA
6" or 7 edition (American Psychological
Association). Please provide full information of
publications complying with the APA citation and
reference styles.

Please ensure that every reference cited in the text is
also present in the reference list (and vice versa).

If the reference checker (software) finds more than
THREE unmatched citations/references, then the
manuscript will be automatically rejected by the Desk
Editor without further review.

[Important! Please translate all references in local
languages (i.e. Vietnamese, Indonesian, Malay, Thai,
Pakistani, Arabic, Russian, Ukrainian) into English
(through Google translator or Al translators) according to
APA style guide at its best.

If any references are not translated to English, then the

manuscript will be automatically rejected by the Desk
Editor without further review. b
In particular, all citations in the text should refer to: Two
authors: list all authors' surname (family names) with
Lee and Nguyen (2020) in the text or (Lee & Nguyen,

2020) in parentheses separating the two authors and the
year of publication.

Journals: Lee, J. W., & Nguyen, A. H. (2020). Citations
and reference style guides of APA 6th edition and
Asian names. Journal of Asian Finance, Economics and
Business, 7(1), 2-4.
https://doi.org/10.13106/jafeb.2020.vol7.no1.2

Book (ISBN): Greenberg, P. (2001). CRM at the Speed of
Light (5th ed.). Emeryville, CA: Lycos Press.

Edited book: Burton, R. R. (1982). Diagnosing bugs in a
simple procedure skill. In: D. H. Sleeman, & J. S.
Brown (Eds.), Intelligent Tutoring
Systems (pp.120-135), London, UK: Academic Press.

Conference proceedings: Lee, J. W., & Kim, Y. E.
(2017). Green distribution and its economic impact on
the distribution industry. In: Proceedings of the Second
International Conference of KODISA (pp.12-32). Ho
Chi Minh City, Vietnam, July 6-8. Seoul, Korea:
KODISA Publishing.

Internet resources: Kim, D. H., & Youn, M. K. (2012).
What is about distribution knowledge, research, and

Citation and Reference Style Guides in this paper
have been adjusted to the provisions of the JAFEB
Journal.
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journal?. KODISA Newsletter. Retrieved October 30,
2019 (actual access date),

from http://kodisa.org/ index.php?mid=Conferences
&document_srl =8862.

Journal Revision Submission Declaration Statement

I, the undersigned, hereby attest and confirm:

1. That the manuscript has no actual or potential conflict of interest or any perception of influence with any organization or
party, whether individual or group, including but not limited to any financial, personal or otherwise, within three years
from the date of submission of work;

2. That this manuscript has not been published previously, that it is not under consideration for publication elsewhere, and
that the manuscript is not being simultaneously submitted elsewhere;

3. ThatI grant to KODISA, upon acceptance by the editor for publication in the journal, the exclusive right and license to
publish, distribute, and otherwise disseminate the contents of the manuscript in any manner, including but not limited to
the right to sub-license appropriate publishing or distribution rights, the material in the article in or through any media
format, whether printed, electronic, online, CD-ROM, microfiche or otherwise;

4. That I will follow the highest standards of publication ethics and the Code of Conduct of KODISA journals.

Name of Corresponding Author Mohamad Irhas Effendi
Signature
Date Februaryl} 27*,2021

JAFEB and KODISA Journals Editorial Board
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Article Publication Charge (APC) and Fees
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authors (Est.)
M APC is due when a manuscript has been accepted for publication. The corresponding author of the
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currency 600,000 and belongs to the Author(s). Therefore, online publication and an electronic file are final.
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publication on the journal then an official invoice of APC will be followed. Based on the invoice the
author should make a payment for APC. Before the paper gets accepted for publication, any payments
or early payments do NOT count any credits toward its acceptance for possible publication.]
Offprints 1 1f the corresponding author wants to receive a printed hard copy of the journal issue by First Class
Subscription international mail, it is required to subscribe the journal on the basis of USD200.00 per issue (about
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1) with a Credit Card through the KODISAJOURNALS e-Payment System

The KODISA JOURNALS e-Payment System will be provided upon request (Visa or Master only is
acceptable). It is an official account of Korea Distribution Science Association (KODISA), the Publisher.
*KODISA does not accept any payments of APC via PayPal.
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Beneficiary Name: Korea Distribution Science Association
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I, the undersigned, hereby attest and confirm:

5.

That the manuscript has no actual or potential conflict of interest or any perception of influence with any organization or
party, whether individual or group, including but not limited to any financial, personal or otherwise, within three years
from the date of submission of work;

That this manuscript has not been published previously, that it is not under consideration for publication elsewhere, and
that the manuscript is not being simultaneously submitted elsewhere;

That I grant to KODISA, upon acceptance by the editor for publication in the journal, the exclusive right and license to
publish, distribute, and otherwise disseminate the contents of the manuscript in any manner, including but not limited to
the right to sub-license appropriate publishing or distribution rights, the material in the article in or through any media
format, whether printed, electronic, online, CD-ROM, microfiche or otherwise;

That I will follow the highest standards of publication ethics and the Code of Conduct of KODISA journals.

Name of Corresponding Author Mohamad Irhas Effendi
Signature /
Date February 27%,2021

JAFEB and KODISA Journals Editorial Board
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Publishing Agreement Form -APC111- JAFEB Vol.8
No.4 April 2021 Publication

Kotak Masuk

Prof. Lee, Jung Wan <jwleel19@yahoo.com> Min, 7
Mar 19.19

kepada m_irhaseffendi@upnyk.ac.id, saya

Inggris

Indonesia

Terjemahkan pesan

Nonaktifkan untuk: Inggris
Dear Author(s),

Thank you for submitting a signed JAFEB(APC)-Submission-Consent-Form, a signed
Manuscript-Revision-Report-Form and having completed revision of the manuscript
meeting an acceptable standard for publication in the Journal of Asian Finance, Economics
and Business (JAFEB). We have now received the comments and recommendations about
content selection from the Journal’s Editorial Executive Board and External Peer Review
Board.

First, Congratulations! The Editorial Executive Board voted on your revised manuscript in
favor of publication and the article has been “Accepted” in its current form for publication
in the Journal of Asian Finance, Economics and Business (JAFEB). From now on your
article will be moving forward to the production pipeline with a typesetter so that your
article will be published and printed in JAFEB Volume 8 Issue 4 on the date of April 30,
2021 at the latest with DOI information and printed in hard copy [Open Access Electronic
ISSN: 2288-4645]. For your information, Scopus SciMago CiteScore2019 (0.5), SJR2019
(03: 0.192), and SNIP2019 (1.219) scores of JAFEB has been in place on SciMago
website from June 2020 (CiteScore Tracker2021 indicates 2.5 as this date of February 7,
2021. It has been a continuous hike every month: 2020 January 1.1 a August 1.5 a September
1.7 a October 1.9 a November 2.1 a December 2.1a 2021 January 2.5a 2021 February
2.5).

Second, Attached is a Copy Edited Proof of your article. The purpose of this email
communication at this time point is for you to make any corrections in its final stage of the
production. Please check carefully the Copy Edited Proof and mark all corrections directly
at the appropriate place 1n the Copy Edited Proof (e g., for add1t10n or new changes please
mark in all red; - = 3he = ¥

m-yeHew by using word- functlons in the Copy Edlted ﬁle attached) As a general note your
manuscript has been corrected and edited to comply with the journal style and format and to
improve English expression, if necessary, by our English editor. Please read the entire
document carefully with this in mind. Please do NOT change the format and style at this
time point. A typesetter of production team of JAFEB will do the final work. In particular,
please check the followings carefully:

1) Check the accuracy of key items such as the title, authors’ full name (must be appeared
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in order of First name (=Given name) and LAST NAME (=SURNAME, FAMILY NAME)
for its indexing purpose correctly according to the APA format. Please indicate the authors’
FAMILY NAME (=SURNAME, LAST NAME) in ALL CAPITAL Iletters. For
example, Prof. Lee Jung Wan in the Asian name format (i.e., Jung Wan LEE in a US
form) should be indicated as Jung Wan LEE; accordingly, [Jung Wan LEE] will be
indexed as of [Lee, J. W.] in Clarivate Analytics' Web of Science and Scopus).

2) Check the acknowledgements or any disclosure statements in place, if any

3) [Important! Check carefully citations in the text and reference information. Per missing
or incorrect citations and references, please provide citations in text correctly and full
publication information at references complying with the APA format [If your article
contains the Editor’s comments with highlighted in Yellow, this issue MUST be resolved
before publication. If any, your publication still requires Editor-in-Chief’s final
approval. Otherwise, your publication will be postponed until the issue has been
resolved]. Otherwise, delete it (in this case, please make it according to the proof editing
instructions above).

Third, Article Publication Charge (APC):_JAFEB is an Open Access journal accessible
for free on the Internet. To cover article publication costs, the journal depends on APC (US
dollar $500 or Korean currency 600,000 Won) per article so that APC is mandatory. For
this reason, please be noted that you are receiving an official invoice of USD500.00 as
for APC for your accepted article. Only after we have received a payment of APC at the
Publisher’s bank account, we can confirm that your article will be surely published in
due course. When we have received the proof or evidence of the APC payment and when
we have verified your payment of APC at the Publisher’s bank, then we will issue an
official acceptance letter and an official receipt for your reimbursement/administrative
purpose from your institution/research supporter. Please note that if the Publisher does
not confirm that the APC has been received at their end by the due date or a delayed payment,
then the publication of your article would be postponed to a next issue, or your article will be
a hold-up list until a payment of APC to be completed.

Please submit the following two document for further process:

1) a signed Journal Publishing Agreement Form (see attached),

2) a Copy Edited Proof with corrections (Please mark all corrections in Red), if any in an
MS-Word document (Please make best use of the attached)

Please return a Corrected Proof and a signed Publishing-Agreement-Form as soon as
possible (within 72 hours), but not later than March 11, 2021 KST (Seoul, Korea time) at
the latest for publication in JAFEB Volume 8 Issue 4, April 30, 2021, directly

to Editor-in-Chief Prof. Lee, Jung Wan at jwleel19@Yahoo.com. [Please note that if
the two documents and APC payment evidence are not submitted by March 13, 2021 at
the latest, then the publication of your paper will be cancelled automatically in due course
due to production schedule of this issue].

Thank you for your interest and support for the journal.

Jung Wan LEE, Ph.D.
Editor-in-Chief
Journal of Asian Finance, Economics and Business (JAFEB)

Professor Lee, Jung Wan (Lee, J.W.) Ph.D.

School of International Economics and Trade

Anhui University of Finance and Economics (AUFE)

962 Caoshan Road, Bengbu City, Anhui Province, China 233030
TR A RZ/IRBIM A RFHIRT
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RRAEFETE L 962 5

Email: jwleel 19@bu.edu; jwleel 19@qq.com; jungwan.lee@aufe.edu.cn

Skype ID: jungwan.lee

WeChat ID: Leejungwan119

ORCID Link: http://orcid.org/0000-0002-8885-6385

Clarivate Analytics Publons: https://publons.com/researcher/1651430/jung-wan-lee/

SCOPUS Author Link: https://www.scopus.com/authid/detail.uri?authorld=27170463900
MENDELEY Author Link: https:/www.mendeley.com/profiles/jung-wan-lee/?viewAsOther=true
ResearchGate Link: https://www.researchgate.net/profile/Jung Wan Lee

SSRN Author Link: https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=1904784
Google Scholars Link: https://scholar.google.com/citations?user=0dDd964A A A AJ&hl=en&oi=ao

Personal Homepage: http://www.supermanlee.com

3 Lampiran
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Abstract

The purpose of the research to analyze SMEs' technological innovation performance
in the Special Region of Yogyakarta based on green supply chains. This study's
technology innovation performance is influenced by environmental management
practices, green supply chain integration, and supply chain knowledge-sharing. This
research is important because many SMEs are underdeveloped in terms of technology
innovation performance. Technology innovation performance shows that innovation
has a multi-dimensional ecological performance in organizations. Therefore, SMEs'
sustainable supply chain could be achieved by managing operations, support, and
information by focusing on environmental and social issues to maximize the entire
chain. This study used primary data. The number of respondents in this study was 200
SMEs that have implemented green supply chain management practices. The data
collection method used was a questionnaire. The data analysis technique tool used is a
two-step approach to SEM-AMOS. The results of this study indicate that SMEs are
willing to implement a green supply chain to increase their performance. The
technological innovation performance model of this study is acceptable. The findings
of this research suggest that companies must be encouraged to maintain and increase
the implementation of green supply chain integration and better supply chain
knowledge-sharing ~ with  improved technological innovation performance
enhancements.
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1. Introduction

In recent decades, people try to find a balance between sustainable economic
development and environmental damage (Do et al., 2020). There are numerous
small- and medium-sized enterprises (SMEs), which are involved in an
environmental product. It means that they use natural raw materials, and the
production process is environmentally-friendly so that the product result is ecological
or green. Sugandini et al. (2018) show environmental management has become a
significant concern for SME businesses. The scarcity of natural resources forces
business managers to change the supply chain strategy to be oriented toward an
environmental perspective (Sugandini et al., 2020). Also, Lee and Ha (2020) said that
a sustainable supply chain could be achieved by managing operations, support, and
information by focusing on environmental and social issues to maximize the entire
chain's benefits.

The world economy has developed rapidly over the past few decades.
However, people only pay attention to the importance of economic development and
ignore the ecological environment's protection. In developing countries, this situation
is becoming more severe as natural resources are slowly being depleted and
environmental problems increase (Ta et al., 2020). Green Supply Chain Collaborative
Innovation (GSCCI) is increasing with growing popularity in organizations due to
developments in information technology and the increasing globalization of the
world economy. According to Gualandris and Kalchschmidt (2013) and Deng et al.
(2019), GSCClI is a tipping point to address the emerging challenges of protecting
environmental impacts and meeting changing consumer demands in the supply chain.
In organizations, the focus of green supply chain management (GSCM) has an
important role to play in developing a green-oriented lifestyle. According to Lin and
Tseng (2016), community orientation toward a green lifestyle is carried out through
environmental protection, innovation and collaboration. Some companies in this
study are reluctant to implement environmental management programs, which can be
seen from the research results that have been conducted on environmental
management practices in various companies. The reason is the risk of being subject
to sanctions and fines, which are increasingly strict. Environmental management
practices can also improve environmental performance and its economy (Deng et al.,
2019).

Changes in green lifestyle, rapid market developments and technological
advances cause the business environment to become dynamic. According to
Chesbrough (2003), Wang et al. (2015), West et al. (2014), to adapt to these changes
to remain competitive, companies are trying to find a practical approach. According
to Chesbrough (2003), the open innovation practice adoption approach encourages
information/knowledge, a combination of external and internal market channels to
exploit innovation. SMEs' ability to find innovations can respond to changes in the
rate of information technology and new customers' tastes (Effendi et al., 2020). The
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flow of information/knowledge that crosses SMEs boundaries is the starting point for
innovation's openness aspect (Bogers et al., 2018). Innovation can result in increased
performance through innovation (IC) capabilities to be recognized as a fundamental
competitive resource (Porter, 1996; Teece, 2018). IC can explore available resources
in developing new ideas successfully (Francis & Bessant, 2005). Torabi et al. (2016)
said many authors discussed that IC has a positive impact on business performance,
but based on Saunila et al. (2014) the factors and circumstances that support or
damage this relationship are not observed.

According to the resource-based view theory, the process of working together
with supply chain partners, called green supply chain integration, can create networks
between companies for the exchange of information and knowledge. The company's
environmental management practices can reduce resource consumption and reduce
negative environmental impacts (Wanger, 2008). Environmental management
practices can also promote product innovation and process innovation through
organizational learning. Voluntary environmental management practices significantly
impact product innovation and process innovation (Rennings et al., 2006).

Some recent literature shows that more and more scholars are starting to
examine the effects of green supply chain integration on innovation from a holistic
supply chain approach. A collaboration of knowledge and supply chain integration
(SCI) networks can not only improve service levels and product quality, but are also
a major source of business innovation (Basole & Bellamy, 2014). Lee et al. (2014)
found that SCI has a positive and significant effect on Malaysian manufacturing
companies' innovation performance.

The influence of SCI on knowledge sharing is for product development.
Green supply chain integration (GSCI) provides opportunities and suitable conditions
for companies to acquire knowledge within the green supply chain's scope. Lee et al.
(2014) also emphasized that the supply chain network is an essential source of
companies' resources and knowledge. Nonaka (1991) states that knowledge sharing
is the main phase of innovation. Knowledge sharing between organizations can
increase innovation implementation and reduce development costs and reduce the
difficulties of limited internal knowledge resources. Companies that share knowledge
with supply chain partners can understand advanced, cutting-edge and timely
technology in achieving technological innovation performance.

Cooperation, trust, and good communication are found among supply chain
members in supply chain integration (SCI) (Cai & Zhou., 2014). The establishment
of a collaborative supply chain network and learning between organizations is a
direct impact of SCI. As a useful resource, SCI networks can promote organizational
learning, collaboration, and knowledge sharing among supply chain partners. Thus,
companies with a higher SCI level can gain more product life cycle knowledge and
tacit knowledge of environmental management practices. SCI has more collaboration
and learning opportunities between organizations to apply knowledge in
technological innovation. Therefore, SCI is an additional important factor when
exploring the relationship between technological innovation and environmental
management practices.

2. Literature Review

2.1 Technology Innovation Performance
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Chang et al. (2015) stated that technology innovation performance (TIP) is a
comprehensive evaluation of organizational innovation activities consisting of
innovation performance in a narrow sense and overall innovation performance
(Hagedoorn & Cloodt, 2004). According to Freeman and Soete (1997), the focus of
innovation performance in small minds refers to the value generated by innovation
and innovation efficiency, including new product development, the speed of new
equipment research, and new technology. Innovation performance in a broad sense
concerns the entire process of innovation and evaluation of innovation in
organizations. TIP is concerned with management innovation and technological
innovation (Szabo a& Csontos, 2016). TIP shows that innovation has a
multi-dimensional nature of performance in organizations. Chen et al. (2006) stated
that the performance of green innovation in GSCM includes green process innovation
and environmentally friendly product innovation. Technological innovation in green
products is applying innovative design ideas and marketing new products that
significantly encourage environmental sustainability (Wong, 2012). Green TIP is
related to creative ways to reduce negative environmental impacts caused by the
production process. Green TIP involves activities to reduce harmful emissions,
reduce energy consumption and raw materials (Tseng et al., 2013).

2.2 Environmental Management Practices (EMPs)

Environmental management practices (EMPs) can provide a broad systems
perspective on environmental problems (Shrivastave & Hart., 1995). EMPs cover all
organizational activities from raw materials, production processes, and packaging to
environmentally friendly waste disposal. Therefore, EMPs incorporates company
activities aimed at improving waste treatment and reducing resource consumption.
According to Bergmiller and McCright (2009), EMPs aim to improve environmental
performance, shortening response times, increasing efficiency, reducing energy
consumption, using toxic materials and reducing waste. Meanwhile, EMPs as a level
of resources invested in skills development and activities that lead to pollution
reduction, including applying environmental management system recycling efforts
(e.g., ISO14001) to reduce waste (Hajmohammad et al. 2013).

Environmental management practices in companies can reduce the negative
impact of resource consumption and the environment and encourage product
innovation and process innovation through organizational learning (Wanger, 2008).
Voluntary environmental management practices, including ISO14001 certification
and life-cycle analysis, have a significant impact on process innovation and product
innovation (Rennings et al., 2006). Environmental management practices such as
investment recycling, environmental design, and internal environmental management
have a positive impact on TIP (Lee et al., 2014). In some environmental management
practices, life cycle knowledge and tacit knowledge can also enhance technological
innovation performance.

H1: Environmental management practices affect technology innovation
performance.

2.3 Green Supply Chain Integration (GSCI)

According to Flynn et al. (2010), technological innovation and green supply
chain integration focusing on production methods, processes and commercial
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organizations. GSCI is committed to creating value for end customers. GSCI is a
significant source of technological innovation in companies, supply chain members
(including suppliers and customers), and knowledge and an essential source of ideas.
Information sharing, mutual problem solving and mutual trust among members are
crucial to GSCI to enhance indirect or direct interactions between companies and
their supply chain partners. Things like this can generate different alternatives and
new ideas, which are very important for innovation. Gemiinden (1996), through his
empirical study, found that involving suppliers for product innovation beforehand
can evade expensive design changes. Technological innovation in supplier
participation has a significant beneficial influence on innovative operational
performance. Customer participation in new product growth can support companies
to obtain request information. New product development can increase customer
satisfaction at higher quality and lower costs. Customer request is an essential
preceding of innovation to product design. Customer involvement in innovation
definitely contributes to the innovation performance and quality of performance. The
network resource augmented by GSCI for information and knowledge is a resource
of corporate excellence. Networks can also facilitate problem-solving and mutual
learning between companies in the supply chain. In doing so, it helps promote
innovative performance and acquire innovative resources.

In consideration of the preceding material, networks can expedite knowledge
sharing between companies in the supply chain. Basole and Bellamy (2014)
emphasized that knowledge collaboration and supply chain integration networks not
only can enhance service levels and product quality, but are also a significant source
of innovation. GSCI offers its members with social communication opportunities.
GSCI facilitates consensus building that contributes to effective use of tacit
knowledge and open supply chain knowledge sharing. Lee et al. (2014) found that
supply chain integration positively and significantly affects Malaysian manufacturing
companies' innovation performance.

H2: Green supply chain integration affects technology innovation
performance.
H3: Green supply chain integration affects supply chain knowledge sharing.

2.4 Supply Chain Knowledge Sharing (SCKS)

Organization innovation, based on theory of knowledge management, comes
from the reintegration and knowledge resources creativity. Supply chain knowledge
sharing (SCKS) is a critical element for innovation. Sharing knowledge is the main
stage of innovation (Nonaka, 1991). Knowledge cannot be created by an organization
by itself. When the knowledge held by its personnel is analyzed, shared and
discussed, the company or the organization will have the capability to innovate.
Knowledge sharing between organizations not only alleviates the difficulties of
restricted inside knowledge resources. Knowledge sharing not only increases the
level of innovation implementation but also reduces development costs. SMEs can
immediately understand advanced technology and the latest innovative achievements
by sharing knowledge with supply chain partners (Li et al., 2017). Lim et al. (2017)
also said that green knowledge sharing between companies in the green supply chain
could break resource constraints in innovation, increase innovation speed, and
improve the company's green products' quality to enhance company performance.
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H4: Supply chain knowledge sharing affects technology innovation
performance.
H5: Supply chain knowledge sharing mediates the relationship between
technology innovation performance and green supply chain integration.

3. Research Methods

This is a survey research. Sekaran and Bougie (2013) state that a survey is a
method for accumulating data from or about people to compare, explain, or describe
their behavior, attitudes and knowledge. The approach used in this study is a
quantitative approach and the data analysis tool used is a two-step approach to
SEM-AMOS. The information utilized in this research are based on primary data
obtained by distributing questionnaires to respondents. The number of samples
utilized in this research was 200 green-oriented manufacturing SMEs in the Special
Region of Yogyakarta. The results of the measurement model indicate that it
provides valid and reliable indicators. The results of the structural model can be seen
in the AMOS output.

4. Results
4.1 Respondent Characteristic

The descriptive analysis uses data from a questionnaire collected from 200
respondents and processed to describe respondents' characteristics and perceptions
about the variables studied. The characteristics of the respondents in this study are
described by descriptive statistical analysis carried out by the frequency distribution
method in Table 1.

Table 1: Characteristic of respondents

Characteristics Y%
Length of Business:

One year to 5 years 0
> 5 years to 10 years 3
> 10 years 97
Number of Workers:

10 to 30 people 36
> 30 to 50 people 32
> 50 people 32

4.2 Quantitative Analysis of Respondents

Test results using structural equation models with the SEM-AMOS program
can be seen in Figure 1. The analysis was carried out with a two-step approach in two
stages: measurement models and structural models. The researcher's measurement
model shows that all the indicators used are valid and reliable and have a relatively
good fit model test results. Testing the structural model after calculating the
composite obtained the following results (see Figure 1).\
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Figure 1: Test of structural equation models results

Table 2: Evaluation of Goodness of Fit Indices

Criteria Results Critical Value¥) Evaluation of model
Cmin / DF 6.177 <2.00 Moderate
Probability 0.103 >0.05 Good
RMSEA 0.079 <0.08 Good
TLI 0.934 >0.95 Good
CFI 0.932 >0.94 Good

From the proposed structural model (see Table 2), it turns out that most of the
criteria used show good results, meaning that the model is suitable and does not need
to be modified. To test the causal relationship hypothesis in the structural model of
the following EMPs, see the path coefficient is presented in Table 3.

Table 3: Path Coefficient (Standardize Regression) between variables

Path Estimate re::z:s‘::; dv"vzeei‘glh . SE CR P
SCKS € GSCI 0.291 0.257 0.084 3.463 wx
TIP & SCKS 0.659 0.366 0.129 5.124 whx
TIP < EMPs 0.612 0.137 0.25 2.45 0.014
TIP & GSCI 0.316 0.155 0.098 3.223 0.001

Hypothesis testing is done by comparing the probability (p) values, which is
significant if the p-value is < 0.05. With these criteria, it can be seen that all
pathways are significant in the sense that EMPs have a (direct) significant effect on
TIP. GSCI has a significant effect on the TIP. GSCI has a significant direct effect on
SCKS. SKCS has a significant impact on TIP, and SCKS mediates the relationship
between GSCI and TIP. When viewed from the direction, the influence of EMPs on
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TIP is positive, GSCI on TIP is positive, GSCI for SCKS is positive, SCKS on TIP is
positive, and SCKS is positively mediating the relationship between GSCI and TIP.
From Table 3, it can be explained that there is a direct effect of EMPs on the
TIP of 0.137, GSCI to TIP of 0.155, GSCI to SCKS of 0.257, SCKS of TIP of 0.366.
The indirect impact of GSCI on TIP mediated by SCKS is 0.192. Thus, the direct
effect of GSCI on TIP is greater than the indirect effect of GSCI on TIP that SCKS
mediates. The five proposed hypotheses can be accepted by testing the significance

of each variable and its indicators. Outline of hypothesis testing outcome can be seen
in Table 4.

Table 4: Summary of Hypothesis Testing

. Results of Hypothesis
Hypothesis Path Testing

H1 Environmental Management Practices to Technology Innovation Accepted
Performance

H2 Green Supply Chain Integration to Technology Innovation Accepted
Performance

H3 Green Supply Chain Integration to Supply Chain Knowledge Accepted
Sharing

H4 Supply Chain Knowledge Sharing on Technology Innovation Accepted
Performance

HS5 Supply Chain Knowledge Sharing mediates the relationship Accepted
between Green Supply Chain Integration and Technology
Innovation Performance
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5. Discussion

Hypothesis 1 shows that EMPs impacts on TIP are significant. This means
that when the EMPs increase, the TIP will also increase. EMP in SMEs has reduced
resource consumption and negative environmental impacts and promoted process
innovation and promoted environmental product innovation through organizational
learning. Therefore, with life-cycle knowledge and tacit knowledge embedded in
several EMPs, it can improve the TIP for SMEs in the Special Region of Yogyakarta.
This research supports results conducted by Lee et al. (2014), who also found that
EMPs positively impact TIP.

Hypothesis 2 results are in line with Gemiinden (1996) and Lee et al. (2014),
who show that the GSCI is positively and significantly related to the TIP. This means
that, if the GSCI increases, the TIP will also increase and vice versa. Improving the
GSCI makes relationships with customers through information networks,
communicates with customers, increases the sharing of market information from
customers, exchanges information with suppliers and customers, and participates
with suppliers in procuring raw materials and improving TIP. The GSCI process can
help improve product information on the market, determine what product innovations
are happening and are needed by the market, and help companies maximize
production and increase efficiency in the company. The implementation of the GSCI
in SMEs in the Special Region of Yogyakarta can have an advantage in facing
competition in selling products in the country.

Hypothesis 3 results are consistent with Basole and Bellamy (2014), which
show that GSCI has a positive effect on SCKS. This means that, if the GSCI
increases, the SCKS also increase, and if the GSCI decreases, the SCKS also
decreases. The importance of the GSCI in SCKS is that the GSCI provides
information about conditions and opportunities that are very suitable for companies
to gain knowledge in the supply chain. GSCI brings SMEs closer to supply chain
partners to stimulate information sharing or knowledge sharing, establish supply
chain relationships both from within and outside the company, increase income and
income, and increase cohesion to increase efficiency within the company. The
implementation of the GSCI in SMEs in the Special Region of Yogyakarta can face
very tight domestic competition and influence the company's level of sales.

Hypothesis 4 shows that SCKS has a positive effect on TIP. This means that,
if the SCKS increases, the TIP will also increase and vice versa. For companies,
innovation is the stem of integration and creativity from a source of knowledge. And
knowledge is also the key to innovation. A SMEs can be successful in innovating if
the whole series from upstream to downstream already understands and understands
the knowledge provided. That way, the company's innovation will go hand in hand
with the discussion and analysis so that the SCKS process can have a beneficial
influence on TIP in improving performance and increasing SMEs' excellence in the
Special Region of Yogyakarta. Based on the findings of Li et al. (2017), the findings
are in line with this study.

Regarding Hypothesis 5, based on the multiplication results between the H2
and H3 pathways, the coefficient value shows a significant positive. The coefficient
indicates that if SCKS implements the GSCI, it will better affect the TIP. This
finding is in line with the research of Lim et al. (2017). This means that SCKS can
mediate the influence of GSCI on TIP in manufacturing companies in the Special
Region of Yogyakarta. The results of this study indicate that SCKS mediates GSCI
against TIP. The GSCI has a direct implementation, which has been good to improve
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the GSCI to be implemented in companies. Then, the role of SCKS as mediation can
make GSCI influence and play a more significant role in enhancing TIP. SCKS has a
big role in improving communication and knowledge sharing on all matters related to
its supply chain process. This means that SCKS has a positive and significant effect
on GSCI on TIP if GSCI is through SCKS.

6. Conclusion and Limitations

The analysis and discussion results in this study lead to the following
conclusions. First, important and positive consequences for technological innovation
performance can be obtained from environmental management practices. Second,
green supply chain integration has a positive and important impact on technology
innovation performance. Third, a positive and significant influence on supply chain
knowledge sharing can be obtained from green supply chain integration. Fourth, the
positive and significant impact on technology innovation performance is influenced
by the sharing of supply chain knowledge. Fifth, supply chain knowledge sharing
mediates the influence of supply chain integration on technology innovation
performance.

The results of the conclusions and discussion in this research suggest that
SME managers in the Special Region of Yogyakarta should pay attention to
environmental management practices around the company. Seeing the facts in the
field that there are still many companies that have not implemented environmental
management properly, this will not affect technology innovation performance.
Companies are also encouraged to maintain and increase green supply chain
integration and better supply chain knowledge sharing. There is a significant positive
effect in improving technological innovation's performance by implementing supply
chain knowledge sharing and the implementation of green supply chain integration.
The competitive advantage of production companies in the Special Region of
Yogyakarta will improve with good technological innovation performance and
supply chain knowledge. Future researchers who use this research as a reference
should develop a research model to find or prove new things from technology
innovation performance, environmental management practices, supply chain
integration, and supply chain knowledge sharing.
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Abstract

The purpose of the research to analyze SMEs' technological innovation performance
in the Special Region of Yogyakarta based on green supply chains. This study's
technology innovation performance is influenced by environmental management
practices, green supply chain integration, and supply chain knowledge-sharing. This
research is important because many SMEs are underdeveloped in terms of technology
innovation performance. Technology innovation performance shows that innovation
has a multi-dimensional ecological performance in organizations. Therefore, SMEs'
sustainable supply chain could be achieved by managing operations, support, and
information by focusing on environmental and social issues to maximize the entire
chain. This study used primary data. The number of respondents in this study was 200
SMEs that have implemented green supply chain management practices. The data
collection method used was a questionnaire. The data analysis technique tool used is a
two-step approach to SEM-AMOS. The results of this study indicate that SMEs are
willing to implement a green supply chain to increase their performance. The
technological innovation performance model of this study is acceptable. The findings
of this research suggest that companies must be encouraged to maintain and increase
the implementation of green supply chain integration and better supply chain
knowledge-sharing  with  improved technological innovation performance
enhancements.
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1. Introduction

In recent decades, people try to find a balance between sustainable economic
development and environmental damage (Do et al.,, 2020). There are numerous
small- and medium-sized enterprises (SMEs), which are involved in an
environmental product. It means that they use natural raw materials, and the
production process is environmentally-friendly so that the product result is ecological
or green. Sugandini et al. (2018) show environmental management has become a
significant concern for SME businesses. The scarcity of natural resources forces
business managers to change the supply chain strategy to be oriented toward an
environmental perspective (Sugandini et al., 2020). Also, Lee and Ha (2020) said that
a sustainable supply chain could be achieved by managing operations, support, and
information by focusing on environmental and social issues to maximize the entire
chain's benefits.

The world economy has developed rapidly over the past few decades.
However, people only pay attention to the importance of economic development and
ignore the ecological environment's protection. In developing countries, this situation
is becoming more severe as natural resources are slowly being depleted and
environmental problems increase (Ta et al., 2020). Green Supply Chain Collaborative
Innovation (GSCCI) is increasing with growing popularity in organizations due to
developments in information technology and the increasing globalization of the
world economy. According to Gualandris and Kalchschmidt (2013) and Deng et al.
(2019), GSCCI is a tipping point to address the emerging challenges of protecting
environmental impacts and meeting changing consumer demands in the supply chain.
In organizations, the focus of green supply chain management (GSCM) has an
important role to play in developing a green-oriented lifestyle. According to Lin and
Tseng (2016), community orientation toward a green lifestyle is carried out through
environmental protection, innovation and collaboration. Some companies in this
study are reluctant to implement environmental management programs, which can be
seen from the research results that have been conducted on environmental
management practices in various companies. The reason is the risk of being subject
to sanctions and fines, which are increasingly strict. Environmental management
practices can also improve environmental performance and its economy (Deng et al.,
2019).

Changes in green lifestyle, rapid market developments and technological
advances cause the business environment to become dynamic. According to
Chesbrough (2003), Wang et al. (2015), West et al. (2014), to adapt to these changes
to remain competitive, companies are trying to find a practical approach. According
to Chesbrough (2003), the open innovation practice adoption approach encourages
information/knowledge, a combination of external and internal market channels to
exploit innovation. SMEs' ability to find innovations can respond to changes in the
rate of information technology and new customers' tastes (Effendi et al., 2020). The
flow of information/knowledge that crosses SMEs boundaries is the starting point for
innovation's openness aspect (Bogers et al., 2018). Innovation can result in increased
performance through innovation (IC) capabilities to be recognized as a fundamental
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competitive resource (Porter, 1996; Teece, 2018). IC can explore available resources
in developing new ideas successfully (Francis & Bessant, 2005). Torabi et al. (2016)
said many authors discussed that IC has a positive impact on business performance,
but based on Saunila et al. (2014) the factors and circumstances that support or
damage this relationship are not observed.

According to the resource-based view theory, the process of working together
with supply chain partners, called green supply chain integration, can create networks
between companies for the exchange of information and knowledge. The company's
environmental management practices can reduce resource consumption and reduce
negative environmental impacts (Wanger, 2008). Environmental management
practices can also promote product innovation and process innovation through
organizational learning. Voluntary environmental management practices significantly
impact product innovation and process innovation (Rennings et al., 2006).

Some recent literature shows that more and more scholars are starting to
examine the effects of green supply chain integration on innovation from a holistic
supply chain approach. A collaboration of knowledge and supply chain integration
(SCI) networks can not only improve service levels and product quality, but are also
a major source of business innovation (Basole & Bellamy, 2014). Lee et al. (2014)
found that SCI has a positive and significant effect on Malaysian manufacturing
companies' innovation performance.

The influence of SCI on knowledge sharing is for product development.
Green supply chain integration (GSCI) provides opportunities and suitable conditions
for companies to acquire knowledge within the green supply chain's scope. Lee et al.
(2014) also emphasized that the supply chain network is an essential source of
companies' resources and knowledge. Nonaka (1991) states that knowledge sharing
is the main phase of innovation. Knowledge sharing between organizations can
increase innovation implementation and reduce development costs and reduce the
difficulties of limited internal knowledge resources. Companies that share knowledge
with supply chain partners can understand advanced, cutting-edge and timely
technology in achieving technological innovation performance.

Cooperation, trust, and good communication are found among supply chain
members in supply chain integration (SCI) (Cai & Zhou., 2014). The establishment
of a collaborative supply chain network and learning between organizations is a
direct impact of SCI. As a useful resource, SCI networks can promote organizational
learning, collaboration, and knowledge sharing among supply chain partners. Thus,
companies with a higher SCI level can gain more product life cycle knowledge and
tacit knowledge of environmental management practices. SCI has more collaboration
and learning opportunities between organizations to apply knowledge in
technological innovation. Therefore, SCI is an additional important factor when
exploring the relationship between technological innovation and environmental
management practices.

2. Literature Review
2.1 Technology Innovation Performance
Chang et al. (2015) stated that technology innovation performance (TIP) is a

comprehensive evaluation of organizational innovation activities consisting of
innovation performance in a narrow sense and overall innovation performance
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(Hagedoorn & Cloodt, 2004). According to Freeman and Soete (1997), the focus of
innovation performance in small minds refers to the value generated by innovation
and innovation efficiency, including new product development, the speed of new
equipment research, and new technology. Innovation performance in a broad sense
concerns the entire process of innovation and evaluation of innovation in
organizations. TIP is concerned with management innovation and technological
innovation (Szabo & Csontos, 2016). TIP shows that innovation has a
multi-dimensional nature of performance in organizations. Chen et al. (2006) stated
that the performance of green innovation in GSCM includes green process innovation
and environmentally friendly product innovation. Technological innovation in green
products is applying innovative design ideas and marketing new products that
significantly encourage environmental sustainability (Wong, 2012). Green TIP is
related to creative ways to reduce negative environmental impacts caused by the
production process. Green TIP involves activities to reduce harmful emissions,
reduce energy consumption and raw materials (Tseng et al., 2013).

2.2 Environmental Management Practices (EMPs)

Environmental management practices (EMPs) can provide a broad systems
perspective on environmental problems (Shrivastave & Hart., 1995). EMPs cover all
organizational activities from raw materials, production processes, and packaging to
environmentally friendly waste disposal. Therefore, EMPs incorporates company
activities aimed at improving waste treatment and reducing resource consumption.
According to Bergmiller and McCright (2009), EMPs aim to improve environmental
performance, shortening response times, increasing efficiency, reducing energy
consumption, using toxic materials and reducing waste. Meanwhile, EMPs as a level
of resources invested in skills development and activities that lead to pollution
reduction, including applying environmental management system recycling efforts
(e.g., ISO14001) to reduce waste (Hajmohammad et al. 2013).

Environmental management practices in companies can reduce the negative
impact of resource consumption and the environment and encourage product
innovation and process innovation through organizational learning (Wanger, 2008).
Voluntary environmental management practices, including ISO14001 certification
and life-cycle analysis, have a significant impact on process innovation and product
innovation (Rennings et al., 2006). Environmental management practices such as
investment recycling, environmental design, and internal environmental management
have a positive impact on TIP (Lee et al., 2014). In some environmental management
practices, life cycle knowledge and tacit knowledge can also enhance technological
innovation performance.

HI1: Environmental management practices affect technology innovation
performance.

2.3 Green Supply Chain Integration (GSCI)

According to Flynn et al. (2010), technological innovation and green supply
chain integration focusing on production methods, processes and commercial
organizations. GSCI is committed to creating value for end customers. GSCI is a
significant source of technological innovation in companies, supply chain members
(including suppliers and customers), and knowledge and an essential source of ideas.
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Information sharing, mutual problem solving and mutual trust among members are
crucial to GSCI to enhance indirect or direct interactions between companies and
their supply chain partners. Things like this can generate different alternatives and
new ideas, which are very important for innovation. Gemiinden (1996), through his
empirical study, found that involving suppliers for product innovation beforehand
can evade expensive design changes. Technological innovation in supplier
participation has a significant beneficial influence on innovative operational
performance. Customer participation in new product growth can support companies
to obtain request information. New product development can increase customer
satisfaction at higher quality and lower costs. Customer request is an essential
preceding of innovation to product design. Customer involvement in innovation
definitely contributes to the innovation performance and quality of performance. The
network resource augmented by GSCI for information and knowledge is a resource
of corporate excellence. Networks can also facilitate problem-solving and mutual
learning between companies in the supply chain. In doing so, it helps promote
innovative performance and acquire innovative resources.

In consideration of the preceding material, networks can expedite knowledge
sharing between companies in the supply chain. Basole and Bellamy (2014)
emphasized that knowledge collaboration and supply chain integration networks not
only can enhance service levels and product quality, but are also a significant source
of innovation. GSCI offers its members with social communication opportunities.
GSCI facilitates consensus building that contributes to effective use of tacit
knowledge and open supply chain knowledge sharing. Lee et al. (2014) found that
supply chain integration positively and significantly affects Malaysian manufacturing
companies' innovation performance.

H2: Green supply chain integration affects technology innovation
performance.
H3: Green supply chain integration affects supply chain knowledge sharing.

2.4 Supply Chain Knowledge Sharing (SCKS)

Organization innovation, based on theory of knowledge management, comes
from the reintegration and knowledge resources creativity. Supply chain knowledge
sharing (SCKS) is a critical element for innovation. Sharing knowledge is the main
stage of innovation (Nonaka, 1991). Knowledge cannot be created by an organization
by itself. When the knowledge held by its personnel is analyzed, shared and
discussed, the company or the organization will have the capability to innovate.
Knowledge sharing between organizations not only alleviates the difficulties of
restricted inside knowledge resources. Knowledge sharing not only increases the
level of innovation implementation but also reduces development costs. SMEs can
immediately understand advanced technology and the latest innovative achievements
by sharing knowledge with supply chain partners (Li et al., 2017). Lim et al. (2017)
also said that green knowledge sharing between companies in the green supply chain
could break resource constraints in innovation, increase innovation speed, and
improve the company's green products' quality to enhance company performance.

H4: Supply chain knowledge sharing affects technology innovation
performance.
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H5: Supply chain knowledge sharing mediates the relationship between
technology innovation performance and green supply chain integration.

3. Research Methods

This is a survey research. Sekaran and Bougie (2013) state that a survey is a
method for accumulating data from or about people to compare, explain, or describe
their behavior, attitudes and knowledge. The approach used in this study is a
quantitative approach and the data analysis tool used is a two-step approach to
SEM-AMOS. The information utilized in this research are based on primary data
obtained by distributing questionnaires to respondents. The number of samples
utilized in this research was 200 green-oriented manufacturing SMEs in the Special
Region of Yogyakarta. The results of the measurement model indicate that it
provides valid and reliable indicators. The results of the structural model can be seen
in the AMOS output.

4. Results
4.1 Respondent Characteristic

The descriptive analysis uses data from a questionnaire collected from 200
respondents and processed to describe respondents' characteristics and perceptions
about the variables studied. The characteristics of the respondents in this study are
described by descriptive statistical analysis carried out by the frequency distribution
method in Table 1.

Table 1: Characteristic of respondents

Characteristics %
Length of Business:

One year to 5 years 0
> 5 years to 10 years 3
> 10 years 97
Number of Workers:

10 to 30 people 36
> 30 to 50 people 32
> 50 people 32

4.2 Quantitative Analysis of Respondents

Test results using structural equation models with the SEM-AMOS program
can be seen in Figure 1. The analysis was carried out with a two-step approach in two
stages: measurement models and structural models. The researcher's measurement
model shows that all the indicators used are valid and reliable and have a relatively
good fit model test results. Testing the structural model after calculating the
composite obtained the following results (see Figure 1).
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Table 2: Evaluation of Goodness of Fit Indices
Criteria Results Critical Value¥) Evaluation of model
Cmin / DF 6.177 <2.00 Moderate
Probability 0.103 >0.05 Good
RMSEA 0.079 <0.08 Good
TLI 0.934 >0.95 Good
CFI 0.932 >0.94 Good

From the proposed structural model (see Table 2), it turns out that most of the
criteria used show good results, meaning that the model is suitable and does not need
to be modified. To test the causal relationship hypothesis in the structural model of
the following EMPs, see the path coefficient is presented in Table 3.

Table 3: Path Coefficient (Standardize Regression) between variables

Path Estimate re::z:s‘::; dv"vzeei‘glh . SE CR P
SCKS € GSCI 0.291 0.257 0.084 3.463 *rx
TIP & SCKS 0.659 0.366 0.129 5.124 wx
TIP < EMPs 0.612 0.137 0.25 2.45 0.014
TIP € GSCI 0.316 0.155 0.098 3.223 0.001

Hypothesis testing is done by comparing the probability (p) values, which is
significant if the p-value is < 0.05. With these criteria, it can be seen that all
pathways are significant in the sense that EMPs have a (direct) significant effect on
TIP. GSCI has a significant effect on the TIP. GSCI has a significant direct effect on
SCKS. SKCS has a significant impact on TIP, and SCKS mediates the relationship
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between GSCI and TIP. When viewed from the direction, the influence of EMPs on
TIP is positive, GSCI on TIP is positive, GSCI for SCKS is positive, SCKS on TIP is
positive, and SCKS is positively mediating the relationship between GSCI and TIP.

From Table 3, it can be explained that there is a direct effect of EMPs on the
TIP of 0.137, GSCI to TIP of 0.155, GSCI to SCKS of 0.257, SCKS of TIP of 0.366.
The indirect impact of GSCI on TIP mediated by SCKS is 0.192. Thus, the direct
effect of GSCI on TIP is greater than the indirect effect of GSCI on TIP that SCKS
mediates. The five proposed hypotheses can be accepted by testing the significance
of each variable and its indicators. Outline of hypothesis testing outcome can be seen
in Table 4.

Table 4: Summary of Hypothesis Testing

. Results of Hypothesis
Hypothesis Path Testing

H1 Environmental Management Practices to Technology Innovation Accepted
Performance

H2 Green Supply Chain Integration to Technology Innovation Accepted
Performance

H3 Green Supply Chain Integration to Supply Chain Knowledge Accepted
Sharing

H4 Supply Chain Knowledge Sharing on Technology Innovation Accepted
Performance

H5 Supply Chain Knowledge Sharing mediates the relationship Accepted
between Green Supply Chain Integration and Technology
Innovation Performance
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5. Discussion

Hypothesis 1 shows that EMPs impacts on TIP are significant. This means
that when the EMPs increase, the TIP will also increase. EMP in SMEs has reduced
resource consumption and negative environmental impacts and promoted process
innovation and promoted environmental product innovation through organizational
learning. Therefore, with life-cycle knowledge and tacit knowledge embedded in
several EMPs, it can improve the TIP for SMEs in the Special Region of Yogyakarta.
This research supports results conducted by Lee et al. (2014), who also found that
EMPs positively impact TIP.

Hypothesis 2 results are in line with Gemiinden (1996) and Lee et al. (2014),
who show that the GSCI is positively and significantly related to the TIP. This means
that, if the GSCI increases, the TIP will also increase and vice versa. Improving the
GSCI makes relationships with customers through information networks,
communicates with customers, increases the sharing of market information from
customers, exchanges information with suppliers and customers, and participates
with suppliers in procuring raw materials and improving TIP. The GSCI process can
help improve product information on the market, determine what product innovations
are happening and are needed by the market, and help companies maximize
production and increase efficiency in the company. The implementation of the GSCI
in SMEs in the Special Region of Yogyakarta can have an advantage in facing
competition in selling products in the country.

Hypothesis 3 results are consistent with Basole and Bellamy (2014), which
show that GSCI has a positive effect on SCKS. This means that, if the GSCI
increases, the SCKS also increase, and if the GSCI decreases, the SCKS also
decreases. The importance of the GSCI in SCKS is that the GSCI provides
information about conditions and opportunities that are very suitable for companies
to gain knowledge in the supply chain. GSCI brings SMEs closer to supply chain
partners to stimulate information sharing or knowledge sharing, establish supply
chain relationships both from within and outside the company, increase income and
income, and increase cohesion to increase efficiency within the company. The
implementation of the GSCI in SMEs in the Special Region of Yogyakarta can face
very tight domestic competition and influence the company's level of sales.

Hypothesis 4 shows that SCKS has a positive effect on TIP. This means that,
if the SCKS increases, the TIP will also increase and vice versa. For companies,
innovation is the stem of integration and creativity from a source of knowledge. And
knowledge is also the key to innovation. A SMEs can be successful in innovating if
the whole series from upstream to downstream already understands and understands
the knowledge provided. That way, the company's innovation will go hand in hand
with the discussion and analysis so that the SCKS process can have a beneficial
influence on TIP in improving performance and increasing SMEs' excellence in the
Special Region of Yogyakarta. Based on the findings of Li et al. (2017), the findings
are in line with this study.

Regarding Hypothesis 5, based on the multiplication results between the H2
and H3 pathways, the coefficient value shows a significant positive. The coefficient
indicates that if SCKS implements the GSCI, it will better affect the TIP. This
finding is in line with the research of Lim et al. (2017). This means that SCKS can
mediate the influence of GSCI on TIP in manufacturing companies in the Special
Region of Yogyakarta. The results of this study indicate that SCKS mediates GSCI
against TIP. The GSCI has a direct implementation, which has been good to improve

88



the GSCI to be implemented in companies. Then, the role of SCKS as mediation can
make GSCI influence and play a more significant role in enhancing TIP. SCKS has a
big role in improving communication and knowledge sharing on all matters related to
its supply chain process. This means that SCKS has a positive and significant effect
on GSCI on TIP if GSCI is through SCKS.

6. Conclusion and Limitations

The analysis and discussion results in this study lead to the following
conclusions. First, important and positive consequences for technological innovation
performance can be obtained from environmental management practices. Second,
green supply chain integration has a positive and important impact on technology
innovation performance. Third, a positive and significant influence on supply chain
knowledge sharing can be obtained from green supply chain integration. Fourth, the
positive and significant impact on technology innovation performance is influenced
by the sharing of supply chain knowledge. Fifth, supply chain knowledge sharing
mediates the influence of supply chain integration on technology innovation
performance.

The results of the conclusions and discussion in this research suggest that
SME managers in the Special Region of Yogyakarta should pay attention to
environmental management practices around the company. Seeing the facts in the
field that there are still many companies that have not implemented environmental
management properly, this will not affect technology innovation performance.
Companies are also encouraged to maintain and increase green supply chain
integration and better supply chain knowledge sharing. There is a significant positive
effect in improving technological innovation's performance by implementing supply
chain knowledge sharing and the implementation of green supply chain integration.
The competitive advantage of production companies in the Special Region of
Yogyakarta will improve with good technological innovation performance and
supply chain knowledge. Future researchers who use this research as a reference
should develop a research model to find or prove new things from technology
innovation performance, environmental management practices, supply chain
integration, and supply chain knowledge sharing.
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Abstract

The purpose of the research to analyze SMEs’ technological innovation performance in the Special Region of Yogyakarta based on green
supply chains. This study’s technology innovation performance is influenced by environmental management practices, green supply chain
integration, and supply chain knowledge-sharing. This research is important because many SMEs are underdeveloped in terms of technology
innovation performance. Technology innovation performance shows that innovation has a multi-dimensional ecological performance in
organizations. Therefore, SMEs’ sustainable supply chain could be achieved by managing operations, support, and information by focusing
on environmental and social issues to maximize the entire chain. This study used primary data. The number of respondents in this study was
200 SMEs that have implemented green supply chain management practices. The data collection method used was a questionnaire. The data
analysis technique tool used is a two-step approach to SEM-AMOS. The results of this study indicate that SMEs are willing to implement a
green supply chain to increase their performance. The technological innovation performance model of this study is acceptable. The findings
of this research suggest that companies must be encouraged to maintain and increase the implementation of green supply chain integration
and better supply chain knowledge-sharing with improved technological innovation performance enhancements.

Keywords: Environmental Management Practices, Green Supply Chain Integration, Supply Chain Knowledge Sharing, Technology

Innovation Performance

JEL Classification Code: M11, 032, Q50

1. Introduction

In recent decades, people try to find a balance between
sustainable economic development and environmental
damage (Do et al., 2020). There are numerous small- and
medium-sized enterprises (SMEs), which are involved in an
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environmental product. It means that they use natural raw
materials, and the production process is environmentally-
friendly so that the product result is ecological or green.
Sugandini et al. (2018) show environmental management
has become a significant concern for SME businesses. The
scarcity of natural resources forces business managers to
change the supply chain strategy to be oriented toward an
environmental perspective (Sugandini et al., 2020). Also, Lee
and Ha (2020) said that a sustainable supply chain could be
achieved by managing operations, support, and information
by focusing on environmental and social issues to maximize
the entire chain’s benefits.

The world economy has developed rapidly over the
past few decades. However, people only pay attention to
the importance of economic development and ignore the
ecological environment’s protection. In developing countries,
this situation is becoming more severe as natural resources
are slowly being depleted and environmental problems
increase (Ta et al., 2020). Green Supply Chain Collaborative
Innovation (GSCCI) is increasing with growing popularity
in organizations due to developments in information
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technology and the increasing globalization of the world
economy. According to Gualandris and Kalchschmidt
(2013) and Deng et al. (2019), GSCCl is a tipping point to
address the emerging challenges of protecting environmental
impacts and meeting changing consumer demands in the
supply chain. In organizations, the focus of green supply
chain management (GSCM) has an important role to play
in developing a green-oriented lifestyle. According to Lin
and Tseng (2016), community orientation toward a green
lifestyle is carried out through environmental protection,
innovation and collaboration. Some companies in this study
are reluctant to implement environmental management
programs, which can be seen from the research results
that have been conducted on environmental management
practices in various companies. The reason is the risk of
being subject to sanctions and fines, which are increasingly
strict. Environmental management practices can also
improve environmental performance and its economy
(Deng et al., 2019).

Changes in green lifestyle, rapid market developments
and technological advances cause the business environment
to become dynamic. According to Chesbrough (2003),
Wang et al. (2015), West et al. (2014), to adapt to these
changes to remain competitive, companies are trying to find
a practical approach. According to Chesbrough (2003), the
open innovation practice adoption approach encourages
information/knowledge, a combination of external and
internal market channels to exploit innovation. SMEs’ ability
to find innovations can respond to changes in the rate of
information technology and new customers’ tastes (Effendi
et al., 2020). The flow of information/knowledge that crosses
SMEs boundaries is the starting point for innovation’s
openness aspect (Bogers et al., 2018). Innovation can result in
increased performance through innovation (IC) capabilities to
be recognized as a fundamental competitive resource (Porter,
1996; Teece, 2018). IC can explore available resources in
developing new ideas successfully (Francis & Bessant, 2005).
Torabi et al. (2016) said many authors discussed that IC has a
positive impact on business performance, but based on Saunila
et al. (2014) the factors and circumstances that support or
damage this relationship are not observed.

According to the resource-based view theory, the process
of working together with supply chain partners, called green
supply chain integration, can create networks between
companies for the exchange of information and knowledge.
The company’s environmental management practices
can reduce resource consumption and reduce negative
environmental impacts (Wanger, 2008). Environmental
management practices can also promote product innovation
and process innovation through organizational learning.
Voluntary environmental management practices significantly
impact product innovation and process innovation (Rennings
et al., 20006).

Some recent literature shows that more and more
scholars are starting to examine the effects of green supply
chain integration on innovation from a holistic supply chain
approach. A collaboration of knowledge and supply chain
integration (SCI) networks can not only improve service
levels and product quality, but are also a major source of
business innovation (Basole & Bellamy, 2014). Lee et al.
(2014) found that SCI has a positive and significant effect on
Malaysian manufacturing companies’ innovation performance.

The influence of SCI on knowledge sharing is for product
development. Green supply chain integration (GSCI)
provides opportunities and suitable conditions for companies
to acquire knowledge within the green supply chain’s scope.
Lee et al. (2014) also emphasized that the supply chain
network is an essential source of companies’ resources and
knowledge. Nonaka (1991) states that knowledge sharing is
the main phase of innovation. Knowledge sharing between
organizations can increase innovation implementation
and reduce development costs and reduce the difficulties
of limited internal knowledge resources. Companies that
share knowledge with supply chain partners can understand
advanced, cutting-edge and timely technology in achieving
technological innovation performance.

Cooperation, trust, and good communication are found
among supply chain members in supply chain integration (SCI)
(Cai & Zhou., 2014). The establishment of a collaborative
supply chain network and learning between organizations is a
direct impact of SCI. As a useful resource, SCI networks can
promote organizational learning, collaboration, and knowledge
sharing among supply chain partners. Thus, companies with a
higher SCI level can gain more product life cycle knowledge
and tacit knowledge of environmental management practices.
SCI has more collaboration and learning opportunities
between organizations to apply knowledge in technological
innovation. Therefore, SCI is an additional important factor
when exploring the relationship between technological
innovation and environmental management practices.

2. Literature Review

2.1. Technology Innovation Performance

Chang et al. (2015) stated that technology innovation
performance (TIP) is a comprehensive evaluation
of organizational innovation activities consisting of
innovation performance in a narrow sense and overall
innovation performance (Hagedoorn & Cloodt, 2004).
According to Freeman and Soete (1997), the focus of
innovation performance in small minds refers to the
value generated by innovation and innovation efficiency,
including new product development, the speed of new
equipment research, and new technology. Innovation
performance in a broad sense concerns the entire process
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of innovation and evaluation of innovation in organizations.
TIP is concerned with management innovation and
technological innovation (Szabo & Csontos, 2016). TIP
shows that innovation has a multi-dimensional nature of
performance in organizations. Chen et al. (2006) stated
that the performance of green innovation in GSCM
includes green process innovation and environmentally
friendly product innovation. Technological innovation in
green products is applying innovative design ideas and
marketing new products that significantly encourage
environmental sustainability (Wong, 2012). Green TIP is
related to creative ways to reduce negative environmental
impacts caused by the production process. Green TIP
involves activities to reduce harmful emissions, reduce
energy consumption and raw materials (Tseng et al., 2013).

2.2. Environmental Management
Practices (EMPs)

Environmental management practices (EMPs) can
provide a broad systems perspective on environmental
problems (Shrivastave & Hart., 1995). EMPs cover all
organizational activities from raw materials, production
processes, and packaging to environmentally friendly waste
disposal. Therefore, EMPs incorporates company activities
aimed at improving waste treatment and reducing resource
consumption. According to Bergmiller and McCright
(2009), EMPs aim to improve environmental performance,
shortening response times, increasing efficiency, reducing
energy consumption, using toxic materials and reducing
waste. Meanwhile, EMPs as a level of resources invested
in skills development and activities that lead to pollution
reduction, including applying environmental management
system recycling efforts (e.g., ISO14001) to reduce waste
(Hajmohammad et al. 2013).

Environmental management practices in companies
can reduce the negative impact of resource consumption
and the environment and encourage product innovation
and process innovation through organizational learning
(Wanger, 2008). Voluntary environmental management
practices, including ISO14001 certification and life-
cycle analysis, have a significant impact on process
innovation and product innovation (Rennings et al., 2006).
Environmental management practices such as investment
recycling, environmental design, and internal environmental
management have a positive impact on TIP (Lee et al.,
2014). In some environmental management practices, life
cycle knowledge and tacit knowledge can also enhance
technological innovation performance.

HI: Environmental management practices affect
technology innovation performance.

2.3. Green Supply Chain Integration (GSCI)

According to Flynn et al. (2010), technological innovation
and green supply chain integration focusing on production
methods, processes and commercial organizations. GSCI is
committed to creating value for end customers. GSCI is a
significant source of technological innovation in companies,
supply chain members (including suppliers and customers),
and knowledge and an essential source of ideas. Information
sharing, mutual problem solving and mutual trust among
members are crucial to GSCI to enhance indirect or direct
interactions between companies and their supply chain
partners. Things like this can generate different alternatives
and new ideas, which are very important for innovation.
Gemiinden (1996), through his empirical study, found that
involving suppliers for product innovation beforehand can
evade expensive design changes. Technological innovation in
supplier participation has a significant beneficial influence on
innovative operational performance. Customer participation in
new product growth can support companies to obtain request
information. New product development can increase customer
satisfaction at higher quality and lower costs. Customer request
is an essential preceding of innovation to product design.
Customer involvement in innovation definitely contributes to
the innovation performance and quality of performance. The
network resource augmented by GSCI for information and
knowledge is a resource of corporate excellence. Networks can
also facilitate problem-solving and mutual learning between
companies in the supply chain. In doing so, it helps promote
innovative performance and acquire innovative resources.

In consideration of the preceding material, networks
can expedite knowledge sharing between companies in
the supply chain. Basole and Bellamy (2014) emphasized
that knowledge collaboration and supply chain integration
networks not only can enhance service levels and product
quality, but are also a significant source of innovation. GSCI
offers its members with social communication opportunities.
GSCI facilitates consensus building that contributes to
effective use of tacit knowledge and open supply chain
knowledge sharing. Lee et al. (2014) found that supply chain
integration positively and significantly affects Malaysian
manufacturing companies’ innovation performance.

H2: Green supply chain integration affects technology
innovation performance.

H3: Green supply chain integration affects supply chain
knowledge sharing.

2.4. Supply Chain Knowledge Sharing (SCKS)

Organization innovation, based on theory of knowledge
management, comes from the reintegration and knowledge
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resources creativity. Supply chain knowledge sharing
(SCKS) is a critical element for innovation. Sharing
knowledge is the main stage of innovation (Nonaka, 1991).
Knowledge cannot be created by an organization by itself.
When the knowledge held by its personnel is analyzed,
shared and discussed, the company or the organization
will have the capability to innovate. Knowledge sharing
between organizations not only alleviates the difficulties of
restricted inside knowledge resources. Knowledge sharing
not only increases the level of innovation implementation
but also reduces development costs. SMEs can immediately
understand advanced technology and the latest innovative
achievements by sharing knowledge with supply chain
partners (Li et al., 2017). Lim et al. (2017) also said that
green knowledge sharing between companies in the green
supply chain could break resource constraints in innovation,
increase innovation speed, and improve the company’s green
products’ quality to enhance company performance.

H4: Supply chain knowledge sharing affects technology
innovation performance.

H5: Supply chain knowledge sharing mediates the
relationship between technology innovation performance
and green supply chain integration.

3. Research Methods

This is a survey research. Sekaran and Bougie (2013)
state that a survey is a method for accumulating data from or
about people to compare, explain, or describe their behavior,
attitudes and knowledge. The approach used in this study
is a quantitative approach and the data analysis tool used
is a two-step approach to SEM-AMOS. The information
utilized in this research are based on primary data obtained
by distributing questionnaires to respondents. The number
of samples utilized in this research was 200 green-oriented
manufacturing SMEs in the Special Region of Yogyakarta.
The results of the measurement model indicate that it
provides valid and reliable indicators. The results of the
structural model can be seen in the AMOS output.

4. Results

4.1. Respondent Characteristic

The descriptive analysis uses data from a questionnaire
collected from 200 respondents and processed to describe
respondents’ characteristics and perceptions about the
variables studied. The characteristics of the respondents
in this study are described by descriptive statistical
analysis carried out by the frequency distribution method
in Table 1.

Table 1: Characteristic of Respondents

Characteristics %

Length of Business

One year to 5 years 0
>5 years to 10 years
>10 years 97
Number of Workers
10 to 30 people 36
>30 to 50 people 32
>50 people 32
0o
Environment
practice
14
o7 21
Supply Performance
Innovation
Technology

. Chain 37
—h
e
Sharing
26
00 16
Chain

Integration

Figure 1: Model of Technology Innovation Performance

4.2. Quantitative Analysis of Respondents

Test results using structural equation models with the
SEM-AMOS program can be seen in Figure 1. The analysis
was carried out with a two-step approach in two stages:
measurement models and structural models. The researcher’s
measurement model shows that all the indicators used are
valid and reliable and have a relatively good fit model test
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results. Testing the structural model after calculating the
composite obtained the following results (see Figure 1).

From the proposed structural model (see Table 2), it turns
out that most of the criteria used show good results, meaning
that the model is suitable and does not need to be modified.
To test the causal relationship hypothesis in the structural
model of the following EMPs, see the path coefficient is
presented in Table 3.

Hypothesis testing is done by comparing the probability
(p) values, which is significant if the p-value is <0.05. With
these criteria, it can be seen that all pathways are significant
in the sense that EMPs have a (direct) significant effect on
TIP. GSCI has a significant effect on the TIP. GSCI has a
significant direct effect on SCKS. SKCS has a significant
impact on TIP, and SCKS mediates the relationship between
GSCI and TIP. When viewed from the direction, the influence
of EMPs on TIP is positive, GSCI on TIP is positive, GSCI

Table 2: Evaluation of Goodness of Fit Indices

Criteria Results (i;';tlifél zlamlgzgrn
C../DF 6.177 <2.00 Moderate
Probability 0.103 20.05 Good
RMSEA 0.079 <0.08 Good

TLI 0.934 >0.95 Good

CFlI 0.932 >0.94 Good

for SCKS is positive, SCKS on TIP is positive, and SCKS is
positively mediating the relationship between GSCI and TIP.

From Table 3, it can be explained that there is a direct
effect of EMPs on the TIP of 0.137, GSCI to TIP of 0.155,
GSCI to SCKS 0f 0.257, SCKS of TIP of 0.366. The indirect
impact of GSCI on TIP mediated by SCKS is 0.192. Thus,
the direct effect of GSCI on TIP is greater than the indirect
effect of GSCI on TIP that SCKS mediates. The five proposed
hypotheses can be accepted by testing the significance of
each variable and its indicators. Outline of hypothesis testing
outcome can be seen in Table 4.

5. Discussion

Hypothesis 1 shows that EMPs impacts on TIP are
significant. This means that when the EMPs increase, the
TIP will also increase. EMP in SMEs has reduced resource
consumption and negative environmental impacts and
promoted process innovation and promoted environmental
product innovation through organizational learning.
Therefore, with life-cycle knowledge and tacit knowledge
embedded in several EMPs, it can improve the TIP for SMEs
in the Special Region of Yogyakarta. This research supports
results conducted by Lee et al. (2014), who also found that
EMPs positively impact TIP.

Hypothesis 2 results are in line with Gemiinden
(1996) and Lee et al. (2014), who show that the GSCI is
positively and significantly related to the TIP. This means
that, if the GSCI increases, the TIP will also increase and

Table 3: Path Coefficient (Standardize Regression) Between Variables

Path Estimate Re:::::izfﬁi?gh . SE CR P
SCKS « GSCI 0.291 0.257 0.084 3.463 o
TIP « SCKS 0.659 0.366 0.129 5.124 ox
TIP « EMPs 0.612 0.137 0.25 2.45 0.014
TIP « GSCI 0.316 0.155 0.098 3.223 0.001
Table 4: Summary of Hypothesis Testing

Hypothesis | Path Results of Hypothesis Testing

H1 Environmental Management Practices to Technology Innovation Performance | Accepted

H2 Green Supply Chain Integration to Technology Innovation Performance Accepted

H3 Green Supply Chain Integration to Supply Chain Knowledge Sharing Accepted

H4 Supply Chain Knowledge Sharing on Technology Innovation Performance | Accepted

H5 Supply Chain Knowledge Sharing mediates the relationship between Green | Accepted

Supply Chain Integration and Technology Innovation Performance
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vice versa. Improving the GSCI makes relationships with
customers through information networks, communicates
with customers, increases the sharing of market information
from customers, exchanges information with suppliers and
customers, and participates with suppliers in procuring raw
materials and improving TIP. The GSCI process can help
improve product information on the market, determine
what product innovations are happening and are needed by
the market, and help companies maximize production and
increase efficiency in the company. The implementation of
the GSCI in SMEs in the Special Region of Yogyakarta can
have an advantage in facing competition in selling products
in the country.

Hypothesis 3 results are consistent with Basole and
Bellamy (2014), which show that GSCI has a positive
effect on SCKS. This means that, if the GSCI increases, the
SCKS also increase, and if the GSCI decreases, the SCKS
also decreases. The importance of the GSCI in SCKS is
that the GSCI provides information about conditions and
opportunities that are very suitable for companies to gain
knowledge in the supply chain. GSCI brings SMEs closer
to supply chain partners to stimulate information sharing or
knowledge sharing, establish supply chain relationships both
from within and outside the company, increase income and
income, and increase cohesion to increase efficiency within
the company. The implementation of the GSCI in SMEs in the
Special Region of Yogyakarta can face very tight domestic
competition and influence the company’s level of sales.

Hypothesis 4 shows that SCKS has a positive effect on
TIP. This means that, if the SCKS increases, the TIP will also
increase and vice versa. For companies, innovation is the stem
of integration and creativity from a source of knowledge.
And knowledge is also the key to innovation. A SMEs can
be successful in innovating if the whole series from upstream
to downstream already understands and understands the
knowledge provided. That way, the company’s innovation
will go hand in hand with the discussion and analysis so that
the SCKS process can have a beneficial influence on TIP in
improving performance and increasing SMEs’ excellence in
the Special Region of Yogyakarta. Based on the findings of
Li et al. (2017), the findings are in line with this study.

Regarding Hypothesis 5, based on the multiplication
results between the H2 and H3 pathways, the coefficient
value shows a significant positive. The coefficient indicates
that if SCKS implements the GSCI, it will better affect the
TIP. This finding is in line with the research of Lim et al.
(2017). This means that SCKS can mediate the influence
of GSCI on TIP in manufacturing companies in the Special
Region of Yogyakarta. The results of this study indicate that
SCKS mediates GSCI against TIP. The GSCI has a direct
implementation, which has been good to improve the GSCI
to be implemented in companies. Then, the role of SCKS
as mediation can make GSCI influence and play a more

significant role in enhancing TIP. SCKS has a big role in
improving communication and knowledge sharing on all
matters related to its supply chain process. This means that
SCKS has a positive and significant effect on GSCI on TIP if
GSCl is through SCKS.

6. Conclusion and Limitations

The analysis and discussion results in this study lead
to the following conclusions. First, important and positive
consequences for technological innovation performance
can be obtained from environmental management practices.
Second, green supply chain integration has a positive and
important impact on technology innovation performance.
Third, a positive and significant influence on supply chain
knowledge sharing can be obtained from green supply chain
integration. Fourth, the positive and significant impact on
technology innovation performance is influenced by the
sharing of supply chain knowledge. Fifth, supply chain
knowledge sharing mediates the influence of supply chain
integration on technology innovation performance.

The results of the conclusions and discussion in this
research suggest that SME managers in the Special Region
of Yogyakarta should pay attention to environmental
management practices around the company. Seeing the facts
in the field that there are still many companies that have not
implemented environmental management properly, this will
notaffect technology innovation performance. Companies are
also encouraged to maintain and increase green supply chain
integration and better supply chain knowledge sharing. There
is a significant positive effect in improving technological
innovation’s performance by implementing supply chain
knowledge sharing and the implementation of green supply
chain integration. The competitive advantage of production
companies in the Special Region of Yogyakarta will improve
with good technological innovation performance and
supply chain knowledge. Future researchers who use this
research as a reference should develop a research model
to find or prove new things from technology innovation
performance, environmental management practices, supply
chain integration, and supply chain knowledge sharing.
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