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Abstract

Purpose: This research investigates the impact of technical, relational, and business components of e-business processes on
value creation in the digital supply chain, emphasizing the role of information sharing using a neural network modeling approach.
The main focus is on the mediating role of e-business capabilities in enhancing the impact of these components on supply chain
competitive performance.

Methodology: This resecarch is applied and descriptive-correlational. The statistical population of the research consists of experts,
managers and employees of manufacturing companies active in the capital's industrial park. Sampling was catried out using a non-
probability, available and contingent method and data were collected through a standard questionnaire, the validity and reliability
of which were confirmed by the indices AVE>0.5, CR>0.7, CR>AVE and «>0.7. To validate the model and test the hypotheses,
the variance-based structural equation method in SmartPLS version 4.0 software and the artificial neural network module in
SPSS29 software were used.

Findings: After fitting the research model with the variance-based structural equation approach and the multilayer perceptron
neural network, the research findings showed that in both approaches, the information sharing variable had the highest impact
and both approaches were able to predict the competitive performance of the digital supply chain. To evaluate the model fitted
with the two approaches, the root mean square error index was used. The root mean square error value in the multilayer perceptron
neural network approach is 0.021 and in the variance-based structural equation approach is 0.879. Therefore, the multilayer
perceptron neural network method has the ability to predict the competitive performance of the digital supply chain with much
less error and can be used as an optimal model.

Originality/Value: This study presents an integrated model to explain the role of e-business process capabilities in enhancing
the competitive performance of the supply chain. The findings offer practical guidance for strategic decision-making and planning
in manufacturing firms, particularly within dynamic business environments.
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Table 1- Previous studies on electronic business processes in supply chain management.

Gk axs e lgie sl gl (Solgils ol g b
;’)L‘Ki 5 Oledbl g 50 Jlezus crelio gz 5 i 2024 [41] o) 5 J

Sgutp 3 (oo BRI (el yey  malioyemiy ool o Sles (gl
310 el yozmi s lsly 0 Sles

Cyalio 5 58 SleMbl g Hlalb Sllas § Sledb! pogud 2023 [42] 515 4 o
3, 8dos g (5l Sguge Eel Loz M ol puzi y Judovs
580 LSS Shles
el malio s 035 (s Hezes 61y 27y asg 2023 [43] Lis 5 ol
sbolas pals g cudlad iali8l g eaSades s osls by 8 )5
SEEEY e
=P B el SleMbl prpus 5 Oledbl pus 56 2021 [44] O, Ken g 0L
St | el oy (Sl 5 6 ) Sen Omel slve i
IRVENN
3 lalanly i Sledlb] gagus e (s by 2020 [45] o)) \Ken g 5
St laptans Ghpdy O 1 K IS (el e
50,1 Sig yiSUl prabio yos M gy (slalansly

sl ) glejle G () 5en




375

Farbod and Hamidieh |

J. Qual. Eng. Manag. 15(4) (2025) 369-397

PWEE J,A?
Table 1- Continued.
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Figure 1- Research model [46].
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Table 2- Measurement methods of research variables.
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Table 3- Description of the demographic characteristics of the research sample.
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Table 4- Central tendency and dispersion indices of the research variables.
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Table 5- Results of convergent validity for questionnaire dimensions (measurement model algorithm).
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3 Factor Loadings ® Fornell — Larker



379

Farbod and Hamidieh |

J. Qual. Eng. Manag. 15(4) (2025) 369-397

Aalol -0 Jgdo
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Table 6- Discriminant validity based on fornell-larcker criterion.
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Figure 2- Fitted conceptual model in standard estimation mode and parameter significance.
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Table 7- Coefficient of determination (r*) and predictive power of the research model constructs.
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Table 8- Colinearity test output in fitting the PLS structural equation model.
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Table 9- Goodness-of-fit indices.
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GOF = /(AvregeR? x AvregeCommunality).
GOF =+/0.425 % 0.879 = 0.617.
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Table 10- Hypothesis testing results (Effects of independent variables on dependent variables).
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Figure 3- Multi-layer perceptron neural network structure.
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Table 13- Summary of multi-layer perceptron neural network model.
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Figure 4- Multilayer perceptron neural network model with 9 input layer, one hidden layer and one output layer.
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Table 14- The influence of variables in the neural network mode.
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Figure 5- The influence of variables in the neural network mode.
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Table 15- Evaluation of predictive power multi-layer perceptron model.

RMSE  jlMde cpjii  jlade (ny2eS 08k (hoog) MLP lain i
0.021 4.000 2000 3283 oo o255 Sol> o Sles

a:..»LuaJ.:ba ANN,PLS@,PWLSASW"L‘&A—A

QS eslind oo o0 pede Dbe (231 Sl Vi 03 e (e 4G 5 e Ol ()l L Slae ) 51 Rty cnl
Al e g e 30 Iz eelio sy (20 3, Mes (55 G Sla e aen 4315 LS S soen ilils (ol L DY sles oS
SN gl 350 5,50 55 33 2 53 @V 05 e s 65 5 e el (oL L DYoo 550 55 b Geosd de 331 51 g
55 Lol 25l Je bl gl - dls 1) ey Jimmes (2B 3,800 sty 2U15 3,005 55 2 ren 5 4l 30 0 5L
43,85 55 53 s Ol o (5SSl 4y 5 5l s s 9LES £ JSKE S liman s enliiasl Uas Dol yo (1 Kle aliy s G Li 5l 0,5
s &S sy oplaly (Bl et AV il emee bl (ol SVolae 5555 50 5 00 Y Ll eV O e (e
oLl 3,50 aingy Jka Dl WIS oo 5 axlls |y Jlims ool (1) 5 Shos s (2Bl 608 o ot L a¥ e 05 5w
2S5 3

RMSE _asLs L ANN g PLS Jow 295 b))l (o085 aunlio -\ P Jgo
Table 16- Quantitative comparison of PLS and ANN model output
evaluation with RMSE index.

RMSE jasls Jue g
0021 MLP Jus
0871  PLS Jus




The impact of e-business processes on business value creation in the... 392

_—

W MLPJL L 205 Shee 2o A o les Ol o o Slaaly; jlds

2

B SEMJse Lo 5 2B 5 Sae o i s lhes Ol e - SOLeals ;) 5lids

3,539 99 58 Ut lay jo (:SSlee dldy 5[0 dungliio -F IS
Figure 6- Comparison of root mean square error value in two approaches.
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