u] =,

Environmental dimensions have been included in
every area of life and every activity with the increas-
ing environmental sensitivity and the concern to
leave resources for future generations. This strate-
gic path and strategic decisions gained an environ-
mental dimension under the name of green supply
chain management and green supplier selection, and
attracted great attention in both academic and cor-
porate life. New strategies such as green principles
and related environmental performance are impera-
tive and very important for companies, with increas-
ing awareness of environmental issues and increas-
ing concerns for future generations and our world. In
order to address the growing environmental concerns
of various stakeholders, companies have focused on
external partners in the supply chain. The purpose of
the current study is to investigate the effect of green
supply chain practices on firm performance. To this
end, a survey was conducted with the managers of
120 large-scale firms operating in Turkey in order
to measure this effect. Explanatory and confirmato-
ry factor analyses, correlation analysis and multi-
ple regression estimators were used in the empirical
analysis. Since all items of the Green Supply Chain
Applications Scale and Firm Performance Scale had
Jactor loads (>60), all items remained in the analy-
sis. In DFA, item factor weight values with 3 sub-di-
mensions are in the range (0.73; 0.90). According to
these results, the internal and external supply chain
practices have a positive and significant effect on all
the indicators of firm performance that are reduction
of pollutants, reduction of green costs and firm com-
petitiveness. Similarly, reduction of pollutants and
reduction of green costs, two indicators of green per-
Jormance, positively affect firm competitiveness

Keywords: green supply chain practices, green
performance, firm competitiveness, firm performance
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1. Introduction

Ecological problems cannot be solved solely with
an anthropocentric understanding of environment has
brought a new perspective on supply chain practices.
Before green practices, little emphasis used to be placed
on environmental issues in the definitions of supply chain
and supply chain practices. Supply chain is the flow of
product, money and information from source to customer
through three or more organizations [1]. The supply chain
is the conversion of raw materials into products and their
delivery to customers through a distribution system [2].
When the definitions of supply chain practices are exam-
ined, it is understood that the concept of supply chain is
viewed from a wider perspective. Supply chain practices
are defined as the processes that connect supplier and
user businesses from inception to consumption [3]. Sup-
ply chain management contributes to knowledge sharing,
building trust, and developing meaningful and long-term
relationships with more specific supplier personnel [4].
Ayers saw supply chain practices as a cycle of physical, fi-
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nancial and information flows that enable the transportation
of a wide range of products [5].

The scarcity of resources, the concern to leave a more
liveable world to future generations and the balanced
use of natural resources have made more efficient supply
chain management mandatory [6]. Customers’ sensitivity
to environmental impacts has intensified discussions, and
businesses have tried to act in the supply chain according
to customer demands and needs and turn this into compet-
itive advantage [7, 8]. In this context, green practices in
supply chain management have quickly become operation-
al. Green supply chain management, which is also used as
sustainable supply chain management in the literature, can
be explained as the integration of supply chain management
and environmental thinking from production processes to
product delivery to customers and even to the end product
life cycle [9-12].

Businesses that take customer trends into consideration
through green practices aim to increase their financial gains
by increasing their performance while achieving environ-
mental gains. It is essential for businesses that want to gain




sustainable competitive advantage through green practices
to monitor, evaluate and manage their performance [13]. In
this connection, author has defined the green supply chain in
terms of efficient use of existing resources and the change in
performance indicators. Performance management in green
supply chain applications requires the company to be trans-
parent in information management. It is important to ensure
continuity of performance measurement, monitoring and
sharing, as a loss of a link in the supply chain will harm green
practices. There is limited research on the performance of
green supply chain practices in the literature [14]. Moreover,
besides financial measures, the use of non-financial measures
is seen as a necessity [15]. Especially interaction and coor-
dination between stakeholders in the supply chain is an im-
portant part of this requirement [16]. Performance measure-
ment methods of green practices in the supply chain include
balanced corporate card, life cycle analysis, activity-based
costing, analytical hierarchy process (AHP), performance
measurement matrix, ISO 14031 and green score model,
SMART and holistic dynamic performance measurement
method [15]. It is seen that different measurement methods
are used in studies on the relationship between green prac-
tices in the supply chain and business performance. YTZ
practices have addressed firm performance [17] in terms of
environmental, operational and economic; [18] while consid-
ering environmental, operational, economic and organiza-
tional; [19] economically and environmentally, finally [20]
environmental, financial and operational. These results
show that green practices play an important role in both
establishing the environmental sustainability infrastructure
of businesses and reducing climate change. As a result, it is
very important to investigate the effect of companies’ green
supply chain practices on company performance. Therefore,
it is important to determine the impact of green supply chain
practices on firm performance.

2. Literature review and problem statement

When the studies are examined, they generally focus
on green supplier selection and performance evaluation
studies are very few. Since the environmental performance
of a company depends on the environmental performance of
the suppliers from which it receives services, as well as its
own internal efforts, the evaluation and improvement of this
performance is of great importance in order to improve its
own performance. This study was conducted to evaluate the
performance of green supply chain applications in order to
eliminate the gaps specified in the literature study.

Until recently, external and internal practices (e. g.
customers and markets; products and services offered;
suppliers, vendors, partners, green purchasing, eco-design)
have been widely applied as any environmental crisis has
occurred in other businesses and can harm businesses as
a result of disruptions in the supply chain [21]. Moreover,
businesses with strong policies and awareness of environ-
mental issues have the potential to easily attract custom-
ers with higher environmental awareness and sensitivity.
Numerous studies have highlighted the impact of internal
green practices and external green practices on business
performance [22]. A positive correlation has been found
between internal green practices and operational perfor-
mance [23].

The green supply chain is defined as a closed loop supply
chain [24] or a sustainable supply chain while some other
researchers define it as an environmental supply chain and
ethical supply chain [25] or a socially-responsible supply
chain [26]. Since the late 1980s, when the concepts of
green supply chain practices and environmental manage-
ment emerged as strategic organizational practices to gain
competitive advantage, a wide variety of subtopics have
been consistently included in the research on green supply
management [27].

Basically, green supply chain management practices have
a common purpose to promote environmental sustainability
and green supply chain management practices have a pos-
itive impact on environmental performance Green supply
chain management practices include a complete lifecycle
including product design, manufacturing process, packaging
and after-sales services. Interest in environmental problems
in the supply chain has been increasing continuously [28]. In
the supply chain research, the relationship between environ-
mental factors and business performance has been the most
emphasized issue [29].

People are more conscious than ever before about
climate change and environmental sustainability. In ad-
dition to the rapidly increasing pressure of government
regulations, the increasing green concerns in consumer
markets are driving companies to manage their day-to-
day operations taking into account ecological perspec-
tives [30]. Research on green supply chain management
started to gain importance when organizations and re-
searchers realized that the management of environmental
programs and operations does not end outside the borders
of the organization [31]. Although it has different defini-
tions, the most widely recognized aspects of green supply
chain management are that it reduces the ecological im-
pact of industrial activity, promotes energy use efficiency
and synergy among business partners, strengthens com-
panies and minimizes waste while helping to improve en-
vironmental performance and corporate green image [11].

Internal green practices refer to practices that are
independently adopted by individual businesses aiming
to improve their environmental performance [32]. Elimi-
nating and preventing pollution created by an enterprise’s
daily practices is an indicator of the enterprise’s green ca-
pability [33], which helps to alleviate the environmental
impact of its production.

Until recently, external practices (e. g. customers and
markets; products and services offered; suppliers, vendors,
partners, green purchasing, eco-design) have been widely
applied as any environmental crisis has occurred in other
businesses and can harm businesses as a result of disrup-
tions in the supply chain [17]. Moreover, businesses with
strong policies and awareness of environmental issues have
the potential to easily attract customers with higher envi-
ronmental awareness and sensitivity [34]. Numerous stud-
ies have highlighted the impact of internal green practices
and external green practices on business performance [22].
A positive correlation has been found between internal
green practices and operational performance [35].

Green performance can be defined as the reduction
of a firm’s environmental impact achieved through coor-
dination between business and environmental concerns
Green performance can be measured in terms of various
indices that assess the reduction of firms’ environmental



impacts in several categories, each measured by a separate
item variable [36]. These variables include water, energy,
non-renewable resources, toxic inputs, solid waste, soil
pollution, waste water emissions, emissions to air, noise,
odour emissions, landscape damage and serious accident
risk reduction [37].

In relation to firm performance, some experimental
research has been done on green supply chain manage-
ment only in recent years. An algorithm was developed to
evaluate the green supply chain management performance
in an uncertain environment; in 2017, the pricing policies
of green supply chain management were analyzed in a big
data environment [38].

When the literature is examined, some of the studies
have examined the effect of green supply chain practices
on the non-financial performance indicator. In studies
examining the effect of green supply chain practices on
financial performance, different financial performance
measures have been used. In addition, no research has
been found on companies using high technology. In re-
cent years, environmental awareness
has increased significantly in large
companies using high technology.
All this allows to assert that it is
expedient to conduct a study on it.

External
Green

3. The aim and objectives of the
study

The aim of the study is to iden-
tifying the influence of green sup-
ply chain practices on performance.
This will make it possible to deter-
mine the interactions between firms’
internal and external green supply
chain practices and green perfor-
mance and financial performance.

To achieve this aim, the following
objectives are accomplished:

— to investigate demographics of the participants;

— to analyze results of the exploratory factor analysis;

— to analyze results of the confirmatory factor analysis;

— to investigate descriptive statistics;

— to examine hypothesis test results.

Internal
Green

4. Materials and methods of research

4.1. Sample

The research was carried out on large-scale companies
operating in Istanbul, Ankara and Antalya. A question-
naire was applied to the managers of these companies
between 1 June and 26 July 2019. Approximately 150 com-
panies were contacted, but some companies did not want to
respond the questionnaire. Some firms were excluded from
the study as some companies returned incomplete question-
naires. The number of the questionnaires good enough to be
included in the current study was found to be 120.

4. 2. Measurements
In the current study, it is aimed to measure the effect
of green supply chain practices on firm performance.

Green supply chain practices consist of internal green
supply chain practices and external green supply chain
practices. The firm performance scale consists of green
performance (reduction of pollutants and reduction of
green costs) and competitiveness (firm competitiveness)
dimensions. The green performance dimension consists
of the reduction of pollutants and the reduction of the
green cost sub-dimensions. The items in these scales are
shown in the appendix. These items were scored on a five
point Likert scale ranging from “1 Strongly Disagree” to
“5 Strongly Agree”.

4. 3. Conceptual model and research hypotheses

When the researches on the subject are examined, green
supply chain applications are divided into 2 groups as inter-
nal and external, and the effect on green performance and
firm competitiveness is examined. In line with the literature,
The following model was developed to measure the impact
of green supply chain practices on firm performance. In this
context, the model of the research is given in Fig. 1.

Firm
competitivenes

Green
Perfomance

Fig. 1. Conceptual model

H1 — there is a positive and significant correlation
between the internal green supply chain practices and
external green supply chain practices.

H2 — there is a positive and significant correlation be-
tween the internal green supply chain practices and green
performance.

H3 — there is a positive and significant correlation
between the external green supply chain practices and
green performance.

H4 — there is a positive and significant correlation be-
tween the green performance and firm competitiveness.

4. 4. Data analysis

First, explanatory factor analysis and then confirmato-
ry factor analysis was used to determine the basic dimen-
sions of green supply chain practices and firm performance
scales. Second, the reliability of the scales and dimensions
was determined. Then, as a result of the normality test, it
was determined that the scales and dimensions were nor-
mally distributed and the Pearson correlation method was
used. For empirical analysis, structural equation model
regression estimation was performed. The Durbin-Watson
d statistics were used to test whether there was a first order
auto-correlation between the error terms of the sample, and



the variance inflation factor (VIF) method was used to
determine whether there was a multicollinearity problem.
All the analyses were conducted in SPSS and AMOS sta-
tistical packages.

The firm performance consists of three dimensions:
firm competitiveness, reduction of green costs and reduc-
tion of pollutants. The scale has the same dimensions as
the original scale.

Table 2
5. Results of research of the effect of green supply chain Factor Analysis of the green supply chain practices scale
practices on the firm performance
Factor Load- | Factor Ex- | Cronbach
Factor Ttems ings traction (%) Alpha
5. 1. Demographics of the participants
O - . 1GSCP2 0.751
The company profiles and characteristics of the partici- Internal
pants are shown in Table 1. green | IGSCP3 0.727
supply | IGSCP1 0.681 39.132 0.889
Table 1 chain | 1GSCP4 0.671
Profile of the participants (n=120) practices 71 o5cps 0.646
Characteristics of N o EGSCP2 0.713
the participants ? EGSCP3 0.701
Ownership - - EGSCP5 0.661 29.323
National firm 93 77.50 . | EGSCP4 0.652
International-national firm 10 8.33 gzg&a EGSCP1 0.628
International firm 17 14.17 supply TOTAL 68.445 0.871
The number of employees - - chain Sample Measurement 0.893
- ices Value Adequacy ’
100 or fewer 79 65.83 practices
101500 37 30.83 Chi 1 943648
square
501 o.r rr.lore 4 3.33 Bartlett Test Df 38
Seniority — - Sig. 0.000
Less than 10 years 27 22.50
11-15 years 22 18.33 Table 3
1620 years 34 28.33 Factor analysis of the firm performance scale
More than 20 years 36 30.00 Factor Factor Ex- | Cronbach
- Factor Items . e
Job title - - Loadings | traction (%) Alpha
Vice president or higher 19 15.83 FC4 0.724
Manager/assistant manager 28 23.33 Firm FC5 0.711
Director/assistant director 67 55.83 Compet- FC3 0.691 29.021 0.849
Officer 15 12.50 itiveness FC2 0.663
Department - - FC1 0.643
Operation 39 49.17 DGC1 0.703
Management 30 25.00 Reduc- DGC3 0.673
Sales 31 25.83 ton of T h 65 0.651 23918 0.821
Green
Costs DGC4 0.642
When the results are examined, it is seen that 77.50 % of DGC2 0.622
the participating firms are national firms while 14.17 % are ROP4 0.681
international firms. Moreover, in 65.83 % of the firms, more ROP1 0652
than 100 emplgyees are yvorkmg. About half of the company ROP3 0643 15.451
managers participating in the current study have the title of ROP5 0624
Manager/Assistant Manager in the operations department -
and 30 % of them have more than 20 years of professional Reduc- ROP2 0611
experience. tion of TOTAL 68.390
0.806
Pollut- Sample Measurement 0.891
3. 2. Results of the exploratory factor analysis ants Value Adequacy :
Results of the exploratory factor analysis conducted on Chi-
. . . 2322.41
the green supply chain practices scale are presented in Ta- square
ble 2. The green supply chain practices scale is divided into Bartlett Test Df 38
two dimensions as internal green supply chain practices .
: ; pract Sig. 0.000
and external green supply chain practices. The dimensions

of the green supply chain practices scale are the same as the
original scale.

Table 3 shows the results of the factor analysis con-
ducted on the firm performance scale

5. 3. Confirmatory factor analysis
Since all items of the Green Supply Chain Applications
Scale and Firm Performance Scale had factor loads (>60), all



items remained in the analysis, and no items were discarded.
In DFA, item factor weight values with 3 sub-dimensions are
in the range (0.73; 0.90). The standard Good Fit Criteria of
the Green Supply Chain Applications scale calculated from
the model have a value of X2 of 187.255; X*2/df is 1.821;
GFI value, 0.882; CFI value, 0.913; RMSEA value is 0633;
The SRMR value was calculated as 0.0523. The values of the
standard Good Fit Criteria of the Firm Performance scale
calculated from the model are X*2 value 1890,431; X*2/
df is 1.743; GFI value, 0.885; CFI value, 0.902; RMSEA
value 0612; The SRMR value was calculated as 0.0531.
When all Standard Good Fit criteria were evaluated, it
was understood that the Confirmatory Factor Analysis was
within the limits of Acceptable Fit, and therefore the model
is meaningful.

3. 4. Descriptive statistics
The descriptive statistics of the scales used in the current
study are given in Table 4.

Table 4
Descriptive statistics
Dimensions N | Mean Star.ldgrd Skew- Kurtosis
Deviation | ness
Internal green supply 120 | 4.08 0.72 ~0.82 0.13
chain practices ’ ’ ’ ’
External green supply| o0 | 407 | 066 | —076 | 030
chain practices : ’ ’ ’
Reduction of green 120 | 3.96 0.67 —045 | —041
costs . ’ ’ ’
Reductionof 1400 | 449 | 056 | —042 | —027
pollutants
Firm 120 | 426 | 072 | -102 | 1.00
competitiveness

The results show that the firm competitiveness has the
highest mean score. If kurtosis and skewness values are
between +2.0 and —2.0, the scale has a normal distribution
and parametric tests should be used. Thus, since the kur-
tosis and skewness values of the scales used in the current
study are between +2.0 and —2.0, the Pearson correlation
and regression estimator were used in the study.

5. 5. Hypothesis test

Table 5 shows the results of the correlation analysis for
the correlation between green supply chain practices and
firm performance. According to the results of the analysis,
there is a positive and statistically significant correlation
between the internal and external green supply chain
practices and reduction of pollutants, reduction of green
costs and firm competitiveness as the indicators of firm
performance (p<0.05). In addition, there is a positive cor-
relation between the internal green supply chain practices
and external green supply chain practices (p<0.05).

Table 6 shows the results of the regression estimator.
According to these results, the internal and external
supply chain practices have a positive and significant
effect on all the indicators of firm performance that are
reduction of pollutants, reduction of green costs and
firm competitiveness (p<0.05). Similarly, reduction of
pollutants and reduction of green costs, two indicators of

green performance, positively affect firm competitiveness
(p<0.05). As a result, the hypotheses H1, H2, H3 and H4
developed in the current study were supported.

Durbin-Watson d statistic was used to test whether
there is a first order autocorrelation in the model. The
Durbin-Watson d statistic generally shows that there is
no autocorrelation when the value is between 1.5 and 2.5.
The Variance Inflation Factor (VIF) was used to test the
multicollinearity problem and supports the results of the
regression model. In addition, another method used to
determine whether there is a multicollinearity problem is
the tolerance value of the variables. If the VIF value is
smaller than 10 and the tolerance value is not very close to
0, it means that there is no multicollinearity problem in the
model. As a result, absence of the multicollinearity problem
and autocorrelation in the model shows the robustness and
reliability of the model.

Table 5
Correlation analysis
- (1] (2] (3] (4 | [5]
Internal green supply { _ B 3 B
chain practices [1]
External green supply -
chain practices [2] 0.523 ! - - -
Reduction of green 0543 | 0.585" { 3 B
costs [3]
Reduction of ae o -
pollutants [4] 0.543" [ 0.6207" | 0.485 1 -
Firma 0.554""|0.642° [ 05117 | 0.671" | 1
competitiveness [5]
Note: ** — indicate significance at the level of 1%
Table 6
Results of regression estimator
Model 1 Model 2 Model 3 Model 4
Variables and Fi Reduction | Reduction Fi
Parameters 'm com= ¢ green of pollut- 'rm com-
petitiveness costs ants petitiveness
Constant  |-—(3.521)""| -—~(2.744)"" |—(2.471) """ | —(3.287)""*
Internal
green supply 0.921 0.774 0.682 N
chain (3.232)™ | (2.644)" | (2.286)"
practices
External
green supply 0.895 0.701 0.671 .
chain (3.116)"™ | (2.381)" | (2.202)""
practices
Reduction of . . . 0.892
green costs (3.388)""
Reduction of . . . 0.821
pollutants (2.931)™
F 88.783 75.215 71.237 83.641
Adjusted R? 55.43 45.23 44.62 53.71
Purbin Wat- 1 903 1.873 1.895 1.924

Note: *** and ** indicate significance at the level of 1% and 5 %
respectively



6. Discussion of results of study the effect of green
supply chain practices on the firm performance

Environmental social responsibility; It aims for business-
es to try to minimize the negative effects in the environment,
to display environmentally friendly behaviors while per-
forming their activities, to prefer environmentally friendly
production technologies, and to use resources effectively and
efficiently due to limited resources.

The effect of green supply chain practices on the green per-
formance and competitiveness of businesses has increased its
importance in the 215 century. In the current study, the effect
of green supply chain practices on firm performance was inves-
tigated. Green supply chain practices consist of the dimensions
of internal green supply chain practices and external green
supply chain practices. The firm performance scale has two
dimensions called green performance (reduction of pollutants
and reduction of green costs) and firm competitiveness.

As a result of the analysis, internal and external green
supply chain practices were found to have a positive and
statistically significant effect on the reduction of pollutants,
reduction of green costs and competitiveness, which are the
performance indicators of the company. In other words, as the
green supply chain practices develop, the green performance
and competitiveness of companies also increase. In addition,
there is a positive correlation between internal green supply
chain practices and external green supply chain practices.
These findings show that the collaboration of internal and ex-
ternal green practices allows firms to increase their green per-
formance and that it is important to maintain internal green
practices in order to increase external green cooperation.

This study, which investigates the relationship between
the green supply chain and firm performance, has some lim-
itations. First of all, the findings should be evaluated in the
sample of Turkey. Similar studies with different samples may
yield different results. Similar studies can be conducted on
different countries or sectors in future studies.

7. Conclusions

1.77.50 % of the participants are national companies and
14.17 % are international companies. Moreover, in 65.83 %
of the firms, more than 100 employees are working.

2. The green supply chain practices scale is divided into
two dimensions as internal green supply chain practices and
external green supply chain practices. The firm performance
consists of three dimensions: firm competitiveness, reduc-
tion of green costs and reduction of pollutants. The scales
have the same dimensions as the original scale.

3. The standard Good Fit Criteria of the Green Supply
Chain Applications scale calculated from the model have a
value of X*2 of 187.255; X*2/df is 1.821; GFI value, 0.882;
CFI value, 0.913; RMSEA value is 0633; The values of the
standard Good Fit Criteria of the Firm Performance scale
calculated from the model are X*2 value 1890,431; X*2/df
is 1.743; GFI value, 0.885; CFI value, 0.902; RMSEA value
0612; The SRMR value was calculated as 0.0531.

4. The kurtosis and skewness values of the scales used in
the current study are between +2.0 and 2.0, the Pearson
correlation and regression estimator were used in the study.

5. According to the hypothesis test results;The internal
and external supply chain practices have a positive and sig-
nificant effect on all the indicators of firm performance that
are reduction of pollutants, reduction of green costs and firm
competitiveness. Reduction of pollutants and reduction of
green costs, two indicators of green performance, positively
affect firm competitiveness.
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