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Abstract

Purpose: The purpose of this study is to explain the impact of green supply chain on economic performance,
emphasizing the mediating role of green innovation, environmental management and quality management in companies
listed on the Tehran Stock Exchange.

Methodology: In this research, the multivariate perceptron neural network approach and modeling of variance-based
structural equations in SPSS26 and SmartPls3.3.3 software have been investigated.

Findings: The results show that green supply chain management affects economic performance and increases green
innovation, environmental management and quality management of economic performance. The establishment of a
green supply chain has led to the observance of environmental requirements, and by observing environmental
requirements, labor productivity is improved through specialized training of employees.

Originality/Value: In previous studies have not considered the pros and cons of the relationship between
environmental management and labor productivity. In this study, according to the selection of companies listed on the
Tehran Stock Exchange during the covid-19 period and the statistical sample selected by systematic elimination method
and available sampling, these views were examined. Also, in the research method, most researches have only fitted the
model with structural equations and regression equations, while in this research, the proposed model fits with multilayer
perceptron neural network method and variance-based structural equations and finally to evaluate the performance
prediction comparison model. Economically, the root mean square error index is used.
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equations.
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Figure 1- Conceptual framework of research.
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Table 2- Research variables.
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Table 3- Credit convergence.
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ol * 1.000 LP1 <- Economic Performance
ol 27.863 0.878 PGPI1 <- Green Innovation
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ab * 1.000 QM1 <- Quality Management
ol 11.983 0.741 RL <- Green Supply Chain Management
ab * 1.000 EM1 <- environmental management
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Table 4- Construct reliability and validity.
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1.000 1.000 1.000 Economic Performance
0.781 0.877 0.720 Green Innovation
0.591 0.852 0.769  Green Supply Chain Management
1.000 1.000 1.000 Quality Management
1.000 1.000 1.000 environmental management
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Table 5- Fornell-Larcker criterion in the correlation matrix.
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1.000 0.285 0.332 0.426 Quality Management

1.000 0.262 0.271 0.381 0.425 environmental
management
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Figure 2- Conceptual framework of research.
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Table 6- Determination coefficient and predictive power of model structures.

Q2 R Square Construct
0.719 0.738 Economic Performance
0.335 0.449 Green Innovation
0.044 0.069 Quality Management
0.046 0.073  environmental management
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Table 7- CR-Communality and CR-Redundancy indices.

Construct Crossvalidated Construct Crossvalidated Construct
Communality Redundancy
1.000 0.719 Economic Performance
0.319 0.335 Green Innovation
0.314 Green Supply Chain Management
1.000 0.044 Quality Management
1.000 0.046 Environmental Management
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Table 8- Testing Hypotheses (Path Coefficients).

P Values T Statistics ((O/STDEV|) Original Sample (O) Path diagram
0.000 5.317 0.307 Green Innovation -> Economic Performance
0.000 9.095 0.509 Green Supply Chain Management -> Economic

Performance

0.000 5.625 0.573 Green Supply Chain Management -> Green
Innovation

0.003 2.960 0.271 Green Supply Chain Management ->
Environmental Management

0.015 2.448 0.145 Quality Management -> Economic Performance
0.035 2.109 0.132 Environmental Management -> Economic
Performance

0.003 2.945 0.226  Environmental Management -> Green Innovation
0.008 2.658 0.262 Environmental Management -> Quality
Management
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Table 9- Effect of mediating variables.

P Values T Statistics  Original Sample Path diagram with Mediating variables
(JOISTDEV)) (0)

0.000 3.748 0.176 Green Supply Chain Management -> Green Innovation

-> Economic Performance

0.013 2.487 0.069 environmental management -> Green Innovation ->

Economic Performance

0.061 1.875 0.038  environmental management -> Quality Management ->

Economic Performance

0.037 2.090 0.036 Green Supply Chain Management -> environmental

management -> Economic Performance

0.023 2.288 0.061 Green Supply Chain Management -> environmental

management -> Green Innovation
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Table 10- Total effect of independent variables on the dependent variable.

P T Statistics  Sample (O) Original Path diagram
Values (|O/STDEV))

0.000 5.317 0.307 Green Innovation -> Economic Performance

0.000 12.538 0.749  Green Supply Chain Management -> Economic

Performance

0.000 6.114 0.634 Green Supply Chain Management -> Green

Innovation

0.003 2.960 0.271 Green Supply Chain Management ->

environmental management

0.015 2.448 0.145  Quality Management -> Economic Performance

0.000 3.920 0.239 environmental management -> Economic

Performance

0.003 2.945 0.226  environmental management -> Green Innovation

0.008 2.658 0.262 environmental management -> Quality

Management
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Figure 4- Prioritize the factors affecting economic performance by considering the mediating role.
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Table 11- Evaluation of predictive power of SEM-PLS model.

RMSE Max Min Mean PLS Predictions (Descriptives)
0.540 4.858 1.208 3.653 Economic Performance

AVl (9 ytmyy (gmas 4o oo (3l -0-F

ajul\n\&ﬁgbb«d‘);)m‘m&rﬁ)‘&: @‘)fﬁ&y)‘meLpgdejﬁzw}M 0‘}1&
LS o dplen [y Lnosls aS a5y 51 pen Vi L (G S o fas 0 .S (ylsioas a5 3 15 g5 51 (6395 4N L AS o

(YY) Tal 5 (6lasd) A8 o i b s oS (s 4 s 5 18 0 U3 LSS S

Hidden

Input
Output

MLP ras el sl -0 S
Figure 5- MLP neural network structure.
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Table 12- Summary of MLP neural network model.

Input Layer Covariates 1 Environmental.Management
2 Green.Supply.Chain.Management

3 Quality.Management

4 Green.Innovation

Number of Units? 4

Rescaling Method for Covariates Standardized

Hidden Layer(s) Number of Hidden Layers 1
Number of Units in Hidden Layer 12 2

Activation Function Hyperbolic tangent

Output Layer Dependent Variables 1 Economic.Performance
Number of Units 1

Rescaling Method for Scale Dependents Standardized

Activation Function Identity

Error Function Sum of Squares
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Figure 6- MLP neural network model with 4 input layers, hidden layer and output layer.
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Table 13- The effect of variables in the neural network model.

Normalized Importance Importance Varaibles
12.9% 0.078 Environmental. Management

100.0% 0.601  Green.Supply.Chain.Management

4.4% 0.026 Quality.Management

49.0% 0.295 Green.Innovation
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Figure 7- The effect of variables in the neural network model.
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Table 14- Evaluate the predictive power of the MLP model.

RMSE Max Min Mean MLP Predictions (Descriptives)
0.176 444 0.93 3.636 Economic Performance
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Figure 8- Comparison of root mean square error in two approaches.
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