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Abstract— Numerous studies today focus on the configuration 

of the supply chain for markets requiring complex products, 

otherwise known as highly customized products, and the 

required performance. The purpose of the present research is 

to ensure first of all this relationship between product 

customization, supply chain network configuration and 

performance in the context of the automotive industry in 

Morocco. The results show that product customization has an 

impact on the supply chain network which in turn impacts its 

performance. 

Keywords - Turbulent markets, supply chain network, product 

customization, impact assessment. 

I. INTRODUCTION 

Nowadays, many markets are turbulent and this forces 

supply chains to adapt [1]-[2]-[3]. Researchers and 

practitioners are thus trying to develop operational models 

of the supply chain in order to face the volatile demand [4]-

[3]. Like the agile model that is now designed to cope with 

turbulent markets [5]. However, some researchers and 

practitioners note that the agile model developed in response 

to market turbulence reduces or even eliminates the effect of 

certain criteria such as complexity (advanced level of 

customization) [6]. Indeed, as complex or hard customized 

products are studied, they challenge the agile model, which 

among its basic principles is to drive out complexity [7]-[8]. 

References [7]-[8] show that it is not possible to cope 

with turbulent markets in different situations ; each market 

situation requires a specific supply chain network. 

Otherwise, references [9]-[10]-[11] highlight the importance 

of the supply chain capabilities to deal with turbulent 

markets. However, certain supply chains remain guided 

more by efficient practices rather than coping with market 

changes and being reactive [12]. 

The objective of this article is to ensure if the supply 

chain of the automotive industry in Morocco meets the 

requirements of the market. If so, the next qualitative studies 

may deepen the question in this context by studying how the 

capabilities and the supply chain network of the automotive 

industry in Morocco are configured to allow the delivery of 

highly personalized products (car and components). Our 

questioning becomes the following: What impact does 

product customization have on the supply chain network 

and its performance in the automotive industry in 

Morocco ? 

 

II. HARD AND SOFT CUSTOMIZED PRODUCTS 

However, it is not always possible to afford these two 

practices. Indeed, it is necessary to distinguish between 

products that allow reducing complexity called soft-

customized product and products that do not allow it called 

hard-customized product [7]-[8]. Hence, complexity 

requires to be integrated into models that study the supply 

chain in turbulent and volatile markets [6]. 

References [7]-[8] show that it is not possible to cope 

with turbulent markets in different situations ; each market 

situation requires a specific supply chain network. As far as 

soft customized products are concerned, these allow for long 

distribution channels, unlike hard customized products that 

require shorter distribution channels, the producer is 

required to deliver the products directly to the final 

consumer via dealers just as the case of the automotive 

industry or gardening machinery. Hard customized products 

affect also all suppliers and strong interactions are needed, 

some suppliers come even to settle near their customer's 

plant. Unlikely to soft customization which affects only 

swappable components suppliers. 

 However, when demand fluctuates in terms of volume, 

engagement with suppliers may be problematic. When 

demand increases some suppliers may become bottlenecks 

and not keep up [7]. When it goes down, the commitment 

with the suppliers would become a burden, and in general a 

very strong relationship with the suppliers risks making the 

supply chain less responsive to the variation of the demand 

in term of volume [7]-[13]. 

Reference [7] shows that ‘’ the degrees of freedom 

customers have in specifying product features, heavily 

affects the supply-chain configuration, as well as product 

architecture and, ultimately, firm performances ’’. 

H1 : The level of complexity of the products demanded 

by the market (demand variety) and demand variability 

(market turbulence) have an impact on the supply chain 

network.  
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H2 : Supply chain network has an impact on supply chain 

performance. 

H3 : Supply chain performance can directly be explained 

by customization product that market demands.  

IV. EXTERNAL MEASUREMENT MODEL EVALUATION 

Before assessing the causality between the variables, it is 

necessary to check the reliability and the validity of the 

measurements. To evaluate convergent validity, it’s 

necessary to consider the outer loadings or factor loadings 

of the indicators and the average variance extracted (AVE). 

The first must have at least a value of 0.7 or more, while the 

second must have at least a value of 0.5 which means that 

the construct explains more than half of the variance of its 

indicators. If not, more variance remains in the error of the 

items than in the variance explained by the construct [14]. It 

is therefore necessary to remove certain items with a factor 

loading of less than 0.7. However, those can remain if their 

factor loading is between 0.4 and 0.7 and allow the 

improvement of the AVE. But if it’s less than 0.4 it must be 

removed [15]-[16]. Much like Cronbach’s alpha, composite 

reliability measures the internal consistency, with a 

threshold of 0.7 [17]. 

TABLE I 

RESULTS OF MEASUREMENTS MODEL – CONVERGENT VALIDITY 

  Network 

design 

Operational 

performance 

Product 

customization 

LDN 2 0.696 0.374 0.274 

LSN 0.906 0.612 0.497 

Q 0.407 0.637 0.196 

C1 0.465 0.769 0.127 

D1 0.419 0.671 0.248 

F2 0.465 0.705 0.475 

AV 0.315 0.130 0.618 

HCP 0.450 0.409 0.905 

 

The above tables show acceptable results and thus 

confirm the convergent validity, after which we move on to 

the discriminant validity which tests whether the construct is 

represented by itself. This implies that the measurement 

items do not overlap, neither measure another model 

construct [14]-[18]. For this reason, an indicator’s outer 

loading on the associated construct should be greater than 

any of its cross-loadings. It’s also necessary to assess the 

discriminant validity by the Fornell-Larcker criterion. It 

compares the square root of the AVE values with the latent 

variable correlations, the objective is to avoid 

multicollinearity issues” [14]-[19]. 

TABLE II 

LATENT VARIABLE CORRELATIONS 

 Network 

design 

Operational 

performance 

Product 

customization 

Network 

design 
0.808   

Operational 

performance 
0.632 0.697  

Product 

customization 
0.500 0.387 0.775 

TABLE III 

DISCRIMINANT VALIDITY- CROSS LOADING 

V. INTERNAL MEASUREMENT MODEL EVALUATION 

 In order to test the research hypotheses, the first step is to 

calculate the standard beta, standard error, t and p value and 

the latter (the p-value) must be less than 0.05 [14]. 

TABLE IV 

PATH COEFFICIENT OF RESEARCH HYPOTHESES 

   Hypo         

Relationship 

Std. 

Beta 

Std. 

Error 

T- 

value 

P-

value 
Decision 

H1 
Product 

Customization 

network design 

0.519 0.132 3.798 0.000 
Supported

** 

H2 
Network design 

Operational 

performance 

0.601 0.164 3.571 0.000 
Supported

** 

H3 

Product 

Customization 

Operational 

performance 

0.105 0.216 0.435 0.663 Rejected 

According to the results shown in the table above, 

hypothesis one and two are accepted while the third is 

rejected. 

TABLE V 

TEST OF MODEL QUALITY 

Constructs Items Loading CR AVE 

Product Customization 
AV 0,618 0,760 0,612 

HCP 0,905     

Supply chain network 

design 

LDN2 0,696  0.787 0.653 

LSN 0,906     

Operational performance 

Q 0.637 0.790 0.486 

C1 0.769   

D1 0.671   

F2 0.705   

Figure 1. Structural model 

Figure 2. Conceptual model results 
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Regarding the quality of the model, the R-squared must 

be greater than 0.1 [20]. Reference [21] suggests that the R-

squared values of 0.67, 0.33, and 0.19 can be considered as 

substantial, moderate, and weak, respectively. In this case, 

our R squared of 0.25 ; between 0.19 and 0.33 and this 

relationship can be considered weak. The effect size f
2
 is the 

degree of impact of each variable separately on the 

endogenous variable. The Effect size, on the other hand, is 

the degree of impact of each variable apart on the 

endogenous variable and which is, in our case, of a value of 

0.432 greater than 0.35. The effect of supply chain work 

design on performance in this case is large [22]. The effect 

size Q
2
 above 0 indicates that the exogenous variable has a 

predictive power over the endogenous variable, and in this 

case is 0,14.  

DISCUSSION AND CONCLUSION  

Through this study, the relationship between product 

customization and the supply chain network is confirmed 

and can jugged strong with p-value of 0.  

We can deduce that the automotive supply chain network 

partly follows the nature of the market being characterized 

by a complex product. This is in line with the results of 

studies carried out in markets delivering complex products 

different from the automotive sector, such as gardening 

machines, microwaves and others [7]-[8] .     

These markets require that suppliers be located close to, 

or at least very close to, the manufacturer's plant so that they 

can make just-in-time (daily deliveries) or synchronous 

(delivery within a few hours) deliveries [23]. The results 
obtained in our study confirm this. 

Figure3. Type of delivery made by the supplier 

In our sample, 68% of companies report that their 

suppliers make synchronous or just-in-time deliveries. 

Synchronous delivery represents only 18%. But this result 

remains quite significant because this type of delivery is not 

easy to establish and requires a heavy investment, in 

addition to the long-term commitment with the supplier in 

question [23]. This is also due to the variation in demand in 

volume, which also does not encourage deep relationships 

with suppliers, as the supply chain may become unable to 

keep up with market trends and lack its adaptability [13]. If 

demand increases, suppliers may become bottlenecks [7]. 

With regard to the distribution chain of responding 

companies, 8% deliver synchronously and 55% deliver just 

on time for the same reasons cited for procurement. 

It turns out that network design also has an impact on 

performance and this justifies the structure of the 

automotive industry's supply chain, which produces a very 

personalized product. 

However, it is not possible to explain the performance of 

the supply chain directly by the market requirements in 

terms of product customization. 

Future exploratory inductive research may focus more on 

the design of the supply industry network for the automotive 

industry in Morocco, which is designed to meet market 

requirements, unlike capabilities which are more oriented 

towards efficiency than reactivity. Other research can also 

ensure this by carrying out an impact study whose object is 

the relationship of supply chain capabilities in the 

automotive industry in Morocco with financial performance 

(cost control) as well as operational performance (Quality – 

delivery – flexibility). 
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