
Investigating the success of JIT implementation using structural equations modeling approaches.






















Abstract:
The process of implementing just-in-time (JIT) methodology in the Moroccan manufacturing industry has been analyzed in this study. The proposed approach employs a structural equations model based on the PLS and LISREL methods to demonstrate how risk management activities interact with key success factors of JIT implementation and with the benefits obtained. The study's findings indicate that risk management is one of the most important factors for successful JIT implementation, and that other factors, such as management commitment, good relationships with suppliers, and management of human resources, depend upon it. In addition, we find that the objectives of the PLS and LISREL approaches are complementary, because the PLS favors the measurement model while the LISREL favors the structural model. Furthermore, according to the results of our model evaluation, we notice that the two approaches have demonstrated great effectiveness
Keywords: just-in-time; factor analysis; structural equation modeling; PLS approach; LISREL approach.
1. Introduction
JIT manufacturing is a strategy that focuses on boosting process efficiency and reducing wastes. It is based on aligning raw-material orders from suppliers with production schedules in the objective to reduce times in the production system as well as response times from suppliers to customers. This method provides considerable cost and quality benefits to industrial enterprises (Duguay, Landry, and Pasin 1997; Claycomb, Germain, and Droge 1999, Sebtaoui et al. 2020). As a result, it is not surprising that many enterprises around the world are attempting to implement JIT. However, there are several risks and obstacles facing JIT implementation (Im, Hartman, and Bondi 1994; Inman and Mehra 1989), including supply chain failure (Zsidisin, Ragatz, and Melnyk 2005; Kleindorfer and Saad 2005; Craighead et al. 2007; Sebtaoui et al. 2020). As a result, JIT organizations must be able to manage all supply chain risks as they have very little inventories to buffer themselves. 
The process of implementing JIT strategy in the Moroccan manufacturing industry has been analyzed in this paper. The method used establishes a factor analysis of each group of variables by sections, risk management activities, success factors, and benefits; and proposes a structural equations model to demonstrate how risk management activities interact with success factors and benefits obtained from JIT implementation.
The modeling of industrial manufacturing processes presents significant challenges. This is because a large number of independent variables are interconnected and have an effect on one or more of the process's dependent variables. Furthermore, the independent variables may interact. Thus, traditional modeling technics are no longer applicable. 
Wright (1932) addressed these issues, but it was until 1975 that Jöreskog and Goldberger (1975) introduced a conceptual theoretical framework called structural equations modeling (SEM) focused on modeling causal relationships between dependent and independent variables. 
2. Literature review
2.1. Risk management 
Risk or strategic risk management is the process of identification, assessment and treatment of threats to an organization's capital and earnings. It’s a process that allows risk to be understood and managed proactively by maximizing opportunities and outcomes and minimizing threats (Ameziane and El Andaloussi 2016). Thus, having a good system of risk management can effectively help organizations to perform well in the global market that is full of uncertainty. 
Various standards have presented risk in the sense of both negative and positive aspects, and the ISO 31000 can be considered as one of the most used standards in the industry (Kleindorfer and Saad 2005). For that reason, we have adopted this standard in the development of the survey.
ISO 31000 is a family of standards and guidelines developed by the International Organization of Standardization (ISO). Its objective is to provide a framework and a process for managing risks. This is explained in the below diagram in Figure 1. Managing risk starts with establishing the risk context and continues through risk assessment, risk treatment, communication and consultation, and monitor and review.
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Figure 1. Process of risk management in ISO 31000
2.2. Critical success factors of JIT 
Different authors have tried to define the most important activities in JIT implementation called Critical Success Factors (CSFs), and several CSF are presented in this study. Table 1 shows a list of the main CSFs of JIT implementation which were addressed by authors.


Table 1. The main critical success factors of JIT implementation reported in literature.
	CSF
	References
	Total

	Production strategy 
	Mehra and Inman (1992); Ramarapu, Mehra, and Frolick (1995); Gélinas (1999); Ahmad, Schroeder, and Sinha (2003); Matsui (2007); Alcaraz (2014); Garza-Reyes et al. (2018)
	7

	Management commitment 
	Mazany (1995); Ramarapu, Mehra, and Frolick (1995); Yasin and Wafa (1996); Gélinas (1999); Ahmad, Schroeder, and Sinha (2003) 
	5

	Quality management 
	Ramarapu, Mehra, and Frolick (1995); Yasin and Wafa (1996); Gélinas (1999); Ahmad, Schroeder, and Sinha (2003); Matsui (2007) 
	5

	Personnel management 
	Gélinas (1999); Ahmad, Schroeder, and Sinha (2003); Matsui (2007) 
	3

	Suppliers relationship 
	Mehra and Inman (1992); Ramarapu, Mehra, and Frolick (1995); Gélinas (1999) 
	3

	Education and training 
	Mazany (1995); Ramarapu, Mehra, and Frolick (1995)
	2

	Layout 
	Yasin and Wafa (1996); Gélinas (1999) 
	2

	Organizational aspects 
	Matsui (2007) 
	1

	Inventories 
	Gélinas (1999) 
	1

	Distribution management 
	Gélinas (1999) 
	1

	IT systems 
	Matsui (2007) 
	1

	Demand forecasting system 
	Yasin and Wafa (1996)
	1

	Automation strategy 
	Yasin and Wafa (1996) 
	1



The CSF “production strategy” is ranked in the first place in Table 1, cited by 7 authors, and is a management responsibility. Management commitment and quality management hold the second place, cited by 5 authors, while personnel management and suppliers relationships hold the third place by 3 citations. Thus, it can be concluded that the first five CSFs for JIT implementation are particularly related to management commitment, human resources management or personnel management, and the relation with suppliers.
2.3. Benefits obtained from JIT
Numerous papers have reported the various kinds of advantages and benefits that companies in different sectors can obtain from a successful JIT implementation. This study present 19 main benefits in a period of 33 years of JIT practices, which were identified from different papers and industrial contexts. The list of reported benefits is hierarchically classified in Table 2 according to the number of times that they were cited by authors.  
The first beneﬁt reported by authors is “increase in productivity”, is ranked in the first place according to Table 2, cited by 17 authors. “Reduction in inventory” is ranked in the second place, with 13 works, while “increase product quality” holds the third place since it was addressed by 12 works. Similarly, “reduction of waste and rework”, “product cost reduction”, and “increase in quality process” hold the fourth place, since they all reported 10 citations. 
On the other hand, benefits such as “increase profitability”, “Increase inventory turnover”, and “reduction in inventories discrepancies” were cited merely once. However, such low quotation does not indicate their less importance or impact. It may be more suitable to consider that these benefits are rather consequences of others.
Table 2. The benefits of JIT reported in literature.
	JIT benefits
	References
	Total

	Increase productivity
	Lee and Ebrahimpour (1984); Ebrahimpour and Schonberger (1984); Gilbert (1990); Giunipero and Law (1990); Hong, Hayya, and Kim (1992); Fiedler, Galletly, and Bicheno (1993); Lawrence and Hottenstein (1995); Flynn, Sakakibara, and Schroeder (1995); Dean Jr and Snell (1996); Ha and Kim (1997); Chong, White, and Prybutok (2001); Muralidharan, Anantharaman, and Deshmukh (2001); McKone, Schroeder, and Cua (2001); Shah and Ward (2003); Kumar (2010); Alcaraz et al. (2016); Sebtaoui et al. (2020) 
	17

	Reduction in inventory
	Lee and Ebrahimpour (1984); Giunipero and Law (1990); Gilbert (1990); Hong, Hayya, and Kim (1992); Inman and Mehra (1993); Ha and Kim (1997); Bartezzaghi (1999); Fullerton and McWatters (2001); Chong, White, and Prybutok (2001); Muralidharan, Anantharaman, and Deshmukh (2001); Ismail Salaheldin (2005); Kumar (2010); Sebtaoui et al. (2020) 
	13

	Increase product quality
	Lee and Ebrahimpour (1984); Gilbert (1990); Hong, Hayya, and Kim (1992); Inman and Mehra (1993); Flynn, Sakakibara, and Schroeder (1995); Ha and Kim (1997); Bartezzaghi (1999); Muralidharan, Anantharaman, and Deshmukh (2001); Chong, White, and Prybutok (2001); Fullerton and McWatters (2001); Ismail Salaheldin (2005); Sebtaoui et al. (2020) 
	12

	Reduction in waste and rework  
	Lee and Ebrahimpour (1984); Ebrahimpour and Schonberger (1984); Gilbert (1990); Hong, Hayya, and Kim (1992); Flynn, Sakakibara, and Schroeder (1995); Ha and Kim (1997); Garg (1999); Muralidharan, Anantharaman, and Deshmukh (2001); Shah and Ward (2003); Sebtaoui et al. (2020)
	10

	Product cost reduction
	Ebrahimpour and Schonberger (1984); Gilbert (1990); Bartezzaghi (1999); Garg (1999); Chong, White, and Prybutok (2001); Peterson (2002); Ismail Salaheldin (2005); Swink, Narasimhan, and Kim (2005); Kumar (2010); Sebtaoui et al. (2020) 
	10

	Increase in quality process
	Gilbert (1990); Lawrence and Hottenstein (1995); Dean Jr and Snell (1996); McKone, Schroeder, and Cua (2001); Chong, White, and Prybutok (2001); Fullerton and McWatters (2001); Yasin, Small, and Wafa (2003); Kumar (2010); Teeravaraprug, Kitiwanwong, and SaeTong (2011); Sebtaoui et al. (2020) 
	10

	Reduction of cycle time
	Lee and Ebrahimpour (1984); Gilbert (1990); Bartezzaghi (1999); Fullerton and McWatters (2001); Chong, White, and Prybutok (2001); Shah and Ward (2003); Ismail Salaheldin (2005); Sebtaoui et al. (2020)
	8

	Increase process  efficiency
	Lee and Ebrahimpour (1984); Ebrahimpour and Schonberger (1984); Hong, Hayya, and Kim (1992); Ha and Kim (1997); Bartezzaghi (1999); Garg (1999); Muralidharan, Ananatharaman, and Deshmukh (2001); Sebtaoui et al. (2020)
	8


	Reduction in space     requirements
	Lee and Ebrahimpour (1984); Giunipero and Law (1990); Hong, Hayya, and Kim (1992); Inman and Mehra (1993); Ha and Kim (1997); Bartezzaghi (1999); Muralidharan, Anantharaman, and Deshmukh (2001); Sebtaoui et al. (2020) 
	8

	Reduction of work in process
	Lee and Ebrahimpour (1984); Gilbert (1990); Hong, Hayya, and Kim (1992); Ha and Kim (1997); Fullerton and McWatters (2001); Ismail Salaheldin (2005) 
	6

	Increase in flexibility  of the process
	Lee and Ebrahimpour (1984); Gilbert (1990); Garg (1999);  Fullerton and McWatters (2001); Avittathur and Swamidass (2007); Kumar (2010) 
	6

	Manpower cost reduction
	Ebrahimpour and Schonberger (1984); Giunipero and Law (1990); Vuppalapati, Ahire, and Gupta (1995); Bartezzaghi (1999); Garg (1999) 
	5

	Improvement in resources utilization
	Inman and Mehra (1993); Flynn, Sakakibara, and Schroeder (1995); Garg (1999); Ismail Salaheldin (2005) 
	4

	Reduction in number of activities
	Ebrahimpour and Schonberger (1984); Swink, Narasimhan, and Kim (2005); Teeravaraprug, Kitiwanwong, and SaeTong (2011) 
	3

	Reduction in material handling
	Ebrahimpour and Schonberger (1984); Gilbert (1990); Ismail Salaheldin (2005) 
	3

	Established cost reduction
	Delbridge (1995); Garg (1999) 
	2

	Increase profitability
	Fullerton and McWatters (2001) 
	1

	Increase inventory turnover
	Guinipero (1990)
	1

	Reduce inventories discrepancies
	Guinipero (1990)
	1



2.4. Literature review on structural equations modeling (SEM)
Structural equations modeling is a multivariate statistical analysis technique used to analyze structural relationships. This technique is the combination of factor analysis and multiple regression analysis, and it is used to analyze structural relationships between measured variables and latent variables (Hoyle 1995).
The main idea of ​​this modeling is to group a certain number of directly measurable (observable) items called manifest variables in the form of natural groupings called latent (unobservable) variables. In this analysis, two types of variables are used: endogenous variables and exogenous variables. According to Kaplan and Zingales (2000), this method corresponds to a category of techniques which aims to represent and test hypotheses based on the means, variances and covariances of the data collected.
Structural equation models are often used to evaluate "latent" unobservable constructs based on a measurement model that defines latent variables using one or more observed variables, and a structural model that represents relationships between latent variables (Kaplan 2000).
The estimation of structural equations models with latent variables can be done using two methods:
• Method based on variances, of which the most widely used is the Partial Least Square (PLS) method.
• Method based on maximum likelihood, of which the most widely used is LISREL (LInear Structural RELationship).
2.5. problem and research objective
 This research presents an empirical study applied to manufacturing organizations from different sectors in the Moroccan industry. The main objective of this research is to investigate the activities of risks management in JIT implementation and their relation with the critical success factors (CSFs) and results or benefits obtained from JIT. In addition, the main contribution of this research is to calculate the level of dependence between risks management activities, CSFs, and the benefits of JIT implementation in order to establish a structural model that could explain which activities of risks management and CSF help to insure the success of JIT implementation and to gain the maximum of benefits.
 Even if the SEM technique has been used by the researchers for certain purposes, the application of SEM techniques (PLS and LISREL) to model the impact of risks management activities in the success of JIT implementation has not been attempted which form the research problem and novelty.
3. Research model
The research conducted in this paper follows the methodology presented in Figure 2. This methodology aims to ensure the proper data gathering to identify the risks management activities and the success factors that are essential to the success of JIT, as well as the benefits obtained from the implementation. 
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Figure 2. Research model
3.1. Compiling the questionnaire
The questionnaire preparation is based on a review of the literature to identify the activities related to risk management, the key factors that guarantee the success of JIT implementation and the benefits obtained. The questionnaire has four main sections: the first one seeks to gather demographic data about the company. The second section focuses on measuring the level of satisfaction of risk management requirements during JIT implementation.  The third section refers to the critical success factors or activities that need to be undertaken to ensure the success of JIT implementation. Finally, the last section focuses on benefits obtained when these actions are executed. 
The objective of this stage is to establish a valid questionnaire, based on risks management activities, Critical Success Factors (CSFs) and benefits identified by authors in previous studies. Three latent variables were identified for risk management requirements and are extracted from the process of risk management in ISO 31000 (Figure 1). Those variables are presented in Table 3 with their items that are also extracted from ISO 31000. As far as the CSFs of JIT implementation are concerned, also three CSFs were extracted from Table 1 and are presented in Table 4 as latent variables with the items that are used to measure them. And three latent variables for benefits were identified from Table 2 and they appear in Table 5 with their items. This review of the literature represents a rational validation of the questionnaire used to collect data (Li et al. 2005). The questionnaire is designed to be answered using a five-point Likert-based scale (Likert 1932). The lower value (1) indicates that such risk management requirement or CSFs was not undertaken during JIT implementation, or that such benefit was not obtained. Five, on the other hand, demonstrates that the risk management requirement or CSF was permanently executed during JIT implementation or that the benefit was obtained as a result of JIT implementation.










Table 3. Latent variables for risk management requirements and their items
	Latent variables
	Items

	Establish the context of risks (EC)
	· Risk management takes into account stakeholders (customer, suppliers, human resources, etc…) (EC1).
· Objectives of the risk management activities are well defined (EC2).
· Responsibilities of the risk management process are well defined (EC3).
· The relationship between the JIT implementation project and the other projects, processes or activities of the organization is well defined (EC4).
· The method by which the performance and effectiveness of risk management process are assessed is well defined (EC5).
· The risk consequences on the objectives and activities of the organization are well defined (EC6).
· The risk consequences on the safety and health of people inside and outside the company are well defined (EC7).
· The financial consequences of the risk are well defined (EC8).

	Risk assessment (RA)
	· The risks and sources of risk likely to cause, stimulate, prevent, accelerate or delay the achievement of objectives are identified with an exhaustive list (RA1).
· The risk identification is done by specific methods adapted to the project objectives (RA2).
· Risks identification is carried out systematically (RA3).
· The information used in risk identification is relevant and up to date (RA4).
· Risk analysis takes into account the causes and sources of risk, their positive and negative consequences, and their occurrence (RA5).
· The risks probability and impact are assessed (RA6).
· The quality of data related to risk is evaluated (RA7).

	Risk treatment (RT)
	· When choosing risk treatment options, values and perceptions of stakeholders are taken into account (RT1).
· When risk treatment options can have an impact anywhere in the organization or among stakeholders, the organization involves them in the decision (RT2).
· Positive risks (threats) have a treatment strategy (rejection, transfer, reduction, and acceptance) (RT3).
















Table 4. Latent variables for critical success factors (CSFs) and their items.
	Latent variables
	Items

	Management commitment (MC)
	· There is support and commitment from the CEOs for the implementation of JIT production strategy (Man1)
· The CEOs ensures the coordination between the departments (Man2)
· The CEOs conducts management reviews to support the JIT implementation (Man3)
· The CEOs ensures the availability of resources (budget, human resources, etc ...) (Man4)
· The company is committed to meeting the requirements of ISO 9001 (Man5)
· The company uses the balanced scorecards (Man6)
· The company  encourages employee participation in solving production problems (Man7)
· The company acknowledges the efforts made by employees (Man8)

	Human resources management (HR)
	· The company ensures the training of employees about JIT implementation (HR1)
· The company ensures the awareness of employees about the importance of JIT implementation (HR2)
· The company ensures the motivation of employees by giving rewards (HR3)
· The company promote teamwork by motivating operators to cooperate and express their ideas (HR4)

	Relation with suppliers (RS)
	· Contracts with suppliers are long-term (RS1)
· Suppliers provide frequent deliveries of small quantities (RS2)
· Production forecasts are communicated to suppliers at every moment (RS3)
· Suppliers always deliver compliant products (no need for quality control at reception) (RS4)
· Suppliers work with the same information system of your company or a system in coordination with yours (RS5)


















Table 5. Latent variables for benefits and their items
	Latent variables
	Items

	Benefits associated with inventory management (BIM)
	· The levels of the raw material and finished  products inventory are reduced (BIM1)
· The levels of the working inventory process are lower (BIM2)
· Increases inventory turnover (BIM3)
· Reduce inventories discrepancies (BIM4)

	Benefits associated with production process (BPP)
	· Increase in productivity (BPP1)
· Increase product quality (BPP2)
· Reduction in wastes and reworks (BPP3)
· Increase in quality process (BPP4)
· Reduction of cycle time (BPP5)
· Increase process efficiency (BPP6)
· Reduction in space requirements (BPP7)
· Increase in flexibility of the process (BPP8)
· Reduction in number of activities (BPP9)
· Reduction in material handling (BPP10)

	Economic benefits (BE)
	· Product cost reduction (BE1)
· Established cost reduction (BE2)
· Manpower cost reduction (BE3)
· Improvement in resources utilization (BE4)
· Increase profitability (BE5)



3.2. Conducting the survey
The questionnaire prepared is administered in a total of 251 manufacturing organizations in three industrial sectors that are: the electronic, the automotive, and the aeronautic, from January 05 to august 30, 2019. The criterion used to identify companies that will constitute the sample requires them to have implemented JIT system and obtained results from its application, as the study seeks to measure the risks management requirements, the CSFs, and the benefits obtained.
The questionnaire is distributed using two methods. The first method is based on electronic surveys that are delivered via e-mail; and responders are invited different times to collaborate. The second method is to deliver a hard copy to managers after previously established appointments; and companies are visited in different occasions to obtain the answered questionnaire.  
3.3. Data gathering and validation of the instrument
The objective of this stage is to capture the information collected through the questionnaire and validate its internal consistency or reliability. Data collected analysis is carried out by using a database in SPSS22.0* software. 
A statistical survey validation is performed by calculating the Cronbach’s alpha index (CAI) to determine internal consistency (Cronbach 1951). A minimum acceptable value for CAI is 0.8. However, several tests are executed to determine whether the coefficient could be improved by eliminating certain items, since they are closely correlated with others and explained through third parties, or that they have little variance, which makes them constants rather than variables. So, the elimination of these elements can increase the internal consistency or reliability of the questionnaire (Nunnally and Bernstein 2005). 	
3.4. Exploratory factor analysis
An exploratory factor analysis (EFA) is executed for each section, risks management requirements, critical success factors (CSFs) and benefits obtained. In addition, the Kaiser–Meyer–Olkin (KMO) index is calculated establishing a cut-off point of 0.5 (Lévy and Varela 2003). The EFA is conducted using the principal components method in order to determine the groups of risks management requirements, CSF, and benefits. The algorithm is conditioned to 50 iterations for convergence of results, and the factors with eigenvalues of 1 or more are extracted (Dong et al. 2001). Furthermore, a Varimax rotation is used to obtain a better interpretation of results (Lévy and Varela 2003). 
3.5. Structural equations model
A structural equations model is proposed in order to establish relations between the risks management requirements, CSFs of JIT found in the EFA and the benefits obtained. In the model proposed in Figure 3, the relations are established basing on the author’s own experience, but they are evaluated using two different methods (PLS and LISREL).  
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Figure 3. Initial model with hypotheses

3.5.1. Using PLS approach
Internal consistency of the questionnaire was made using the Cronbach alpha index (CAI) for each latent variable. In addition, the loadings values and the Average Variance Extracted (AVE) were used to evaluate the convergent validity, and this was done by considering 0.5 as a minimum acceptable value (Kock 2012). Also, the average variance extracted (AVE) was used for the assessment of convergent and discriminant validity (Berghman et al. 2012). For the predictive validity assessment, Q-squared coefficient was used for each endogenous latent variable, and suggests that Q-squared values must be greater than zero (Kock 2012) and preferably very similar to R-squared values.
To evaluate the model in Figure 3, the SEM model was executed in SmartPLS 3 software because its main algorithms are based in Partial Least Squared (PLS). The model is executed with a bootstrapping resampling method for a better convergence, and different effects were studied in the model: (1) direct effects, (2) indirect effects.
3.5.2. Using LISREL approach
In order to measure the efficiency of the proposed model using the LISREL approach, the minimum value of the χ²-distribution (CMIN) is used as a measure of the model’s error, and the ratio between this parameter and degrees of freedom (DF) should be lower than three (Barrett 2007). In addition, the Goodness of Fit Index (GFI) is used to obtain a suitably explanatory model, with a minimum acceptable value of 0.5 (Waldorp et al. 2006). And, an analysis is made of the comparative fit index (CFI) and the acceptable root mean square error of approximation (RMSEA) that should be less than 0.05 (Fullerton et al. 2013).
4. Results
4.1. Validating the questionnaire
Table 6 shows the results obtained of the questionnaire validation. The CAIs for the first part of risks management requirements, CSFs and Benefits, 0.898, 0,919 and 0.932, respectively, are higher than the 0.8 proposed as the cut-off value, and the same occurs for the second part. Moreover, the Spearman–Brown coefficient is greater than 0.6. Taking this into account, it can be concluded that the questionnaire is valid.
Table 6. Questionnaire validation
	Parameters
	Risks management
	CSFs
	Benefits

	Cronbach’s alpha
	Part 1
	Value
	0,898
	0,919
	0,932

	
	
	Number of elements
	9
	9
	10

	
	Part 2
	Value
	0,922
	0,878
	0,905

	
	
	Number of elements
	9
	8
	9

	
	Total number of elements
	18
	17
	19

	Spearman-Brown coefficient
	Equal length
	0,770
	0,628
	0,628

	
	Unequal length
	0,770
	0,628
	0,629

	Guttman method
	0,770
	0,625
	0,624




4.2. Factor analysis
Feasibility tests were performed as a prior step to the factor analysis and are presented in Table 7.  The KMO indices obtained for risks management requirements, CSFs and benefits (0.944, 0.927 and 0.951, respectively) exceed the 0.8 established as the minimum acceptable value. Thus, a factor analysis can be conducted, and a significant reduction of dimensions can be executed.
Table 7. Feasibility tests
	Parameters
	Risk
management
	CSFs
	Benefits

	Kaiser-Meyer-Olkin (KMO) index
	0,944
	0,927
	0,951

	Barlett’s test of sphericity
	Chi-squared distribution.
	3047,384
	3044,602
	3371,032

	
	Degrees of freedom
	171
	136
	171

	
	Significance
	0,000
	0,000
	0,000



Table 8. Variance 
	
	Initial eigenvalues
	Rotation sums of squared loadings

	Section
	Total
	% Variance
	% Accumulate
	Total
	% Variance
	% Accumulate

	Risks management
	8,914
	46,918
	46,918
	5,115
	26,921
	26,921

	
	2,552
	13,434
	60,352
	4,910
	25,842
	52,763

	
	1,181
	6,214
	66,566
	2,623
	13,803
	66,566

	CSFs
	7,239
	42,582
	42,582
	5,377
	31,628
	31,628

	
	2,956
	17,386
	59,968
	3,897
	22,925
	54,553

	
	2,283
	13,427
	73,395
	3,203
	18,842
	73,395

	Benefits
	8,580
	45,156
	45,156
	6,262
	32,956
	32,956

	
	3,663
	19,279
	64,435
	3,788
	19,935
	52,891

	
	1,098
	5,777
	70,212
	3,291
	17,321
	70,212



The exploratory factor analysis (EFA) presented in Table 8 reveals that just three factors explain 66.566% of the variability of the data associated with risk management. Also, three factors explain 73.395% of the variance contained in the data associated with CSFs. And, three factors explain 70.212% of the variance contained in the items related to benefits. Table 9 shows a brief description of the groupings. 

Table 9. Latent variables with their items 
	Constructs of the model proposed
	Codification
	Entitled

	Risks management
	EC
	Establish context

	
	RA
	Risk assessment

	
	RT
	Risk treatment

	Critical success factors in JIT implementation
	MC
	Management commitment

	
	HR
	Human resources

	
	RS
	Relation with suppliers

	Benefits of JIT implementation
	BPP
	Benefits associated with production processes

	
	BIM
	Benefits associated with inventory management

	
	EB
	Economic benefits



4.3. Structural equations modeling
4.3.1. Using PLS approach
Table 10 shows the combined loadings and cross loadings in order to explain the convergent validity. And, as it was expected, the factors are high in the loadings and low in the cross loadings. In addition, the values for AVE are bigger than 0.5 (Table 11), which confirms that the survey has convergent and discriminant validity. Table 11 also shows the R-squared values for every dependent latent variable, and it is easy to observe the similarity between R-squared and Q-squared. So, it may be concluded that independent variables are explaining the dependent variable. Therefore, the Q-squared values are bigger than zero, and that confirm the nonparametric predictive validity. 
Table 10. Loadings and cross loadings for convergent validity calculated using PLS approach.
	 
	EC
	RA
	RT
	HR
	MC
	RS
	BPP
	EB
	BIM

	EC1
	0,81
	0,33
	0,33
	0,38
	0,42
	0,18
	0,51
	0,42
	0,40

	EC2
	0,81
	0,45
	0,45
	0,51
	0,45
	0,18
	0,55
	0,47
	0,33

	EC3
	0,75
	0,39
	0,33
	0,32
	0,32
	0,35
	0,54
	0,45
	0,30

	EC4
	0,81
	0,45
	0,42
	0,30
	0,46
	0,24
	0,51
	0,47
	0,34

	EC5
	0,75
	0,40
	0,37
	0,35
	0,39
	0,15
	0,43
	0,46
	0,28

	EC6
	0,77
	0,47
	0,41
	0,27
	0,41
	0,23
	0,55
	0,46
	0,14

	EC7
	0,76
	0,45
	0,43
	0,45
	0,38
	0,26
	0,48
	0,48
	0,30

	EC8
	0,74
	0,30
	0,27
	0,22
	0,38
	0,29
	0,43
	0,45
	0,33

	RA1
	0,44
	0,79
	0,58
	0,49
	0,53
	0,28
	0,56
	0,49
	0,17

	RA2
	0,29
	0,75
	0,54
	0,37
	0,45
	0,20
	0,35
	0,40
	0,03

	RA3
	0,50
	0,83
	0,56
	0,47
	0,54
	0,34
	0,58
	0,50
	0,20

	RA4
	0,39
	0,83
	0,59
	0,34
	0,53
	0,25
	0,49
	0,42
	-0,01

	RA5
	0,51
	0,84
	0,59
	0,45
	0,53
	0,16
	0,52
	0,45
	0,11

	RA6
	0,46
	0,83
	0,59
	0,43
	0,55
	0,33
	0,52
	0,51
	0,18

	RA7
	0,44
	0,85
	0,58
	0,43
	0,65
	0,27
	0,54
	0,47
	0,16

	RT1
	0,37
	0,66
	0,91
	0,53
	0,31
	0,26
	0,61
	0,37
	-0,04

	RT2
	0,44
	0,58
	0,89
	0,53
	0,30
	0,22
	0,46
	0,38
	0,02

	RT3
	0,54
	0,65
	0,92
	0,55
	0,36
	0,27
	0,63
	0,49
	0,10

	HR1
	0,38
	0,43
	0,48
	0,92
	0,28
	0,25
	0,30
	0,35
	0,34

	HR2
	0,43
	0,50
	0,52
	0,92
	0,33
	0,27
	0,43
	0,36
	0,33

	HR3
	0,37
	0,43
	0,48
	0,83
	0,30
	0,27
	0,38
	0,38
	0,22

	HR4
	0,39
	0,45
	0,49
	0,92
	0,28
	0,29
	0,39
	0,35
	0,32

	MC1
	0,42
	0,59
	0,26
	0,24
	0,89
	0,30
	0,38
	0,58
	0,32

	MC2
	0,48
	0,61
	0,25
	0,34
	0,82
	0,32
	0,41
	0,51
	0,35

	MC3
	0,37
	0,56
	0,38
	0,22
	0,75
	0,20
	0,41
	0,50
	0,16

	MC4
	0,31
	0,40
	0,22
	0,26
	0,72
	0,16
	0,25
	0,32
	0,21

	MC5
	0,48
	0,56
	0,33
	0,36
	0,88
	0,32
	0,44
	0,57
	0,36

	MC6
	0,46
	0,49
	0,30
	0,29
	0,82
	0,35
	0,42
	0,55
	0,39

	MC7
	0,49
	0,59
	0,35
	0,35
	0,89
	0,16
	0,39
	0,54
	0,28

	MC8
	0,30
	0,50
	0,27
	0,27
	0,75
	0,18
	0,26
	0,27
	0,02

	RS1
	0,27
	0,25
	0,28
	0,31
	0,28
	0,92
	0,40
	0,57
	0,43

	RS2
	0,21
	0,27
	0,28
	0,26
	0,26
	0,87
	0,32
	0,46
	0,38

	RS3
	0,29
	0,32
	0,29
	0,28
	0,27
	0,87
	0,31
	0,51
	0,36

	RS4
	0,30
	0,28
	0,23
	0,20
	0,30
	0,88
	0,36
	0,54
	0,41

	RS5
	0,27
	0,29
	0,27
	0,23
	0,29
	0,88
	0,33
	0,49
	0,44

	BPP1
	0,45
	0,50
	0,46
	0,35
	0,30
	0,34
	0,77
	0,43
	0,09

	BPP2
	0,44
	0,36
	0,36
	0,12
	0,29
	0,30
	0,72
	0,49
	0,06

	BPP3
	0,43
	0,47
	0,52
	0,42
	0,29
	0,27
	0,71
	0,50
	0,01

	BPP4
	0,48
	0,48
	0,41
	0,32
	0,30
	0,27
	0,74
	0,43
	0,06

	BPP5
	0,58
	0,61
	0,49
	0,35
	0,45
	0,34
	0,85
	0,53
	0,13

	BPP6
	0,58
	0,41
	0,35
	0,27
	0,34
	0,22
	0,69
	0,51
	0,09

	BPP7
	0,62
	0,53
	0,56
	0,42
	0,48
	0,38
	0,91
	0,60
	0,11

	BPP8
	0,58
	0,53
	0,52
	0,44
	0,47
	0,32
	0,90
	0,54
	0,15

	BPP9
	0,47
	0,52
	0,58
	0,42
	0,30
	0,37
	0,83
	0,58
	0,11

	BPP10
	0,48
	0,51
	0,53
	0,36
	0,38
	0,26
	0,75
	0,37
	0,04

	EB1
	0,51
	0,52
	0,42
	0,38
	0,56
	0,55
	0,56
	0,89
	0,45

	EB2
	0,55
	0,53
	0,41
	0,33
	0,54
	0,47
	0,59
	0,89
	0,35

	EB3
	0,50
	0,48
	0,40
	0,39
	0,48
	0,54
	0,61
	0,84
	0,34

	EB4
	0,48
	0,46
	0,40
	0,32
	0,53
	0,47
	0,46
	0,84
	0,42

	EB5
	0,55
	0,47
	0,37
	0,37
	0,53
	0,51
	0,55
	0,90
	0,45

	BIM1
	0,39
	0,23
	0,10
	0,29
	0,35
	0,42
	0,14
	0,46
	0,92

	BIM2
	0,38
	0,16
	0,00
	0,25
	0,35
	0,45
	0,14
	0,46
	0,87

	BIM3
	0,25
	0,05
	0,03
	0,29
	0,20
	0,37
	0,05
	0,31
	0,85

	BIM4
	0,30
	0,07
	0,04
	0,32
	0,28
	0,35
	0,06
	0,37
	0,88



Table 11. Validation for latent variables
	Latent variable
	Cronbach’s alpha
	Composite reliability
	AVE
	R-
squared
	Q-
squared

	EC
	0,905
	0,923
	0,6
	-
	-

	RA
	0,918
	0,934
	0,67
	0,285
	0,173

	RT
	0,927
	0,948
	0,821
	0,494
	0,377

	MC
	0,928
	0,941
	0,667
	0,132
	0,08

	HR
	0,928
	0,946
	0,777
	0,362
	0,257

	RS
	0,93
	0,947
	0,782
	0,142
	0,101

	BPP
	0,931
	0,942
	0,622
	0,347
	0,196

	BIM
	0,902
	0,931
	0,772
	0,273
	0,188

	EB
	0,921
	0,941
	0,76
	0,654
	0,458


According to the model, it is possible to state that all direct effects are significant at a 95% of confidence excluding the relationship between MC and HR (P=0.055> 0.05), the relationship between MC and BIM (P=0.078> 0.05), the relationship between HR and BE (P=0.997> 0.05), and the relationship between HR and BIM (P=0.093> 0.05). The following equations can be expressed according to the results in Figure 4. 

[image: ]
Figure 4. Final model with parameters values calculated using PLS approach.
· RA = 0,534*EC + Error
· RT = 0,703*RA+ Error
· MC= 0,363*RT+ Error
· HR = 0,519*RT+0,169*MC + Error 
· RS = 0,219*RT+0,237*MC + Error
· BPP = 0,296*MC+0,280*HR+0,216*RS + Error
· BIM = 0,171*MC+0,161*HR+0,356*RS + Error
· BE=0,276*MC+0.000*HR+0,248*RS+0,387*BPP+0,209*BIM + Error

Eq. (1) demonstrates that when Establish context (EC) is increased in one standard deviation, Risk assessment (RA) is raised in 0.534 standard deviations. Also, the second equation shows that when Risk Assessment (RA) is increased in one standard deviation, Risk Treatment (RT) is raised in 0.703 standard deviations. A similar interpretation can be extended for the other dependent latent variables. 
The model presented in Figure 4 also shows that there are indirect effects with two, three, four, five, and six segments, and the sum of all of them is the total amount of indirect effects. Table 12 shows the sum of all indirect effects.
Table 12. Sum of indirect effects.
	
	EC
	RA
	RT
	MC
	HR
	RS
	BPP
	BIM
	EB

	EC
	
	
	
	
	
	
	
	
	

	RA
	0,000
	
	
	
	
	
	
	
	

	RT
	0,375
	0,000
	
	
	
	
	
	
	

	MC
	0,136
	0,255
	0,000
	
	
	
	
	
	

	HR
	0,218
	0,408
	0,061
	0,000
	
	
	
	
	

	RS
	0,114
	0,214
	0,086
	0,000
	0,000
	
	
	
	

	BPP
	0,126
	0,236
	0,336
	0,099
	0,000
	0,000
	
	
	

	BIM
	0,099
	0,186
	0,264
	0,112
	0,000
	0,000
	0,000
	
	

	EB
	0,136
	0,254
	0,361
	0,271
	0,142
	0,158
	0,000
	0,000
	



4.3.2. Using LISREL approach
Table 13 present the efficiency indexes for the proposed model. It is noted that the model had an acceptable CMIN/DF, given that it is lower than the three proposed as the cut-off value. Also, the GFI value exceeded the 0.7 established as minimum value, and the root mean square error of approximation (RMSEA) is lower than 0.08, the specified maximum acceptable value. Moreover, the values of (NNFI, NFI, CFI) are considered acceptable given the small size of our sample. Thus, we can conclude that the confirmatory analysis executed reveals an acceptable fit of the estimate of the proposed model using the LISREL approach and we can proceed to the tests of the various direct and indirect effects using the LISREL approach.
Table 13. Efficiency indexes
	
	proposed Model
	Empirical acceptance threshold

	CMIN(χ2)
	1912,243
	 -

	CMIN/DF
	1,407
	<3

	RMR
	0,052
	Close to 0

	GFI
	0,802
	>0,90 (Roussel et al., 2002) (Values between 0.7 and 0.8 are tolerated)

	AGFI
	0,783
	>0,90 (Roussel et al., 2002) (Value of 0.8 is tolerated)

	RMSEA
	0,04
	<0,08 and if possible 0.05 (Browne et Cudeck, 1993)

	NNFI
	0,942
	> 0,9 (Roussel et al.2002)

	NFI
	0,833
	

	CFI
	0,945
	

	CAIC
	2734,45
	< CAIC Saturated 9690,298



In order to measure and analyze the direct effects that exist between the different latent variables that constitute our model, we will analyze the regression coefficient (β) (Figure 5).
[image: ]
Figure 5. Final model with parameters values calculated using LISREL approach.
The model proposed has 8 equations, which were tested using the AMOS 22 software by the LISREL approach. The structural equations of the conceptual model tested are presented as follows:
· RA = 0,613*EC+ error
· RT = 0,536*RA+ error
· MC = 0,563*RT+ error
· HR = 0,520*RT+0,109*MC+ error
· RS = 0,280*RT+0,284*MC+ error
· BPP = 0,306*MC+0,238*HR+0,262*RS+ error
· BIM = 0,177*MC+0,080*HR+0,320*RS+ error
· EB = 0,342*MC-0,018*HR+0,238*RS+0,452*BPP+0,314*BIM+ error
The results obtained show the existence of direct positive effects between the components of the construct 'Risk management requirements' and those of the construct 'Critical Success Factors', which allows us to affirm that risk management is a key element in the success of JIT implementation.
The same results allow us to affirm the existence of direct positive effects between the components of the construct "Critical Success Factors" and those of the construct "Benefits". In addition, we note the existence of three invalid hypotheses (MCHR; HRBIM; HREB). These hypotheses are especially related to the human factor, which is an element difficult to control in JIT implementation.
In regard to the indirect effect, it can be defined as the impact of one factor on another, mediated or transmitted by a third. For example, Establish context of risks (EC) has an indirect effect on Risks treatment (RT) of 0.329 through Risks assessment (RA); and that means that when Establish Context of risks (EC) go up by 1.00 standard deviation, Risks treatment (RT) go up by 0.329. Similarly, there is an indirect effect of 0.185 of Establish Context of risks (EC) on Management commitment (MC) through Risks Assessment (RA) and Risks Treatment (RT). All indirect effects are presented in Table 14.
Table 14. Indirect effects among latent variables
	
	EC
	RA
	RT
	MC
	RS
	HR
	BIM
	BPP
	EB

	RA
	,000
	,000
	,000
	,000
	,000
	,000
	,000
	,000
	,000

	RT
	,329
	,000
	,000
	,000
	,000
	,000
	,000
	,000
	,000

	MC
	,185
	,302
	,000
	,000
	,000
	,000
	,000
	,000
	,000

	RS
	,145
	,236
	,160
	,000
	,000
	,000
	,000
	,000
	,000

	HR
	,191
	,312
	,061
	,000
	,000
	,000
	,000
	,000
	,000

	BIM
	,094
	,154
	,287
	,100
	,000
	,000
	,000
	,000
	,000

	BPP
	,140
	,229
	,426
	,100
	,000
	,000
	,000
	,000
	,000

	BE
	,187
	,305
	,569
	,336
	,219
	,133
	,000
	,000
	,000




4.3.3. Comparison between LISREL and PLS approaches 
4.3.3.1. [bookmark: _Toc53135714][bookmark: _Toc44662301]Comparison in the measurement model
By comparing the results of Table 10 and Table 15, we see that the factorial weights between the manifest variables and their latent variables are more important in PLS than in LISREL, which can be explained by the fact that the first approach favors the measurement model (Stan and Saporta 2006).
Table 15: Loadings and cross-loadings calculated using LISREL approach.	
	 
	EC
	RA
	RT
	HR
	MC
	RS
	BPP
	EB
	BIM

	EC1
	0,144
	0,009
	0,001
	0
	0
	0
	0
	0
	0

	EC2
	0,11
	0,007
	0,001
	0
	0
	0
	0
	0
	0

	EC3
	0,098
	0,006
	0,001
	0
	0
	0
	0
	0
	0

	EC4
	0,109
	0,007
	0,001
	0
	0
	0
	0
	0
	0

	EC5
	0,12
	0,007
	0,001
	0
	0
	0
	0
	0
	0

	EC6
	0,132
	0,008
	0,001
	0
	0
	0
	0
	0
	0

	EC7
	0,123
	0,007
	0,001
	0
	0
	0
	0
	0
	0

	EC8
	0,109
	0,007
	0,001
	0
	0
	0
	0
	0
	0

	RA1
	0,008
	0,115
	0,012
	0,001
	0
	0
	0
	0
	0

	RA2
	0,007
	0,112
	0,012
	0,001
	0
	0
	0
	0
	0

	RA3
	0,007
	0,11
	0,012
	0,001
	0
	0
	0
	0
	0

	RA4
	0,008
	0,119
	0,013
	0,001
	0
	0
	0
	0
	0

	RA5
	0,008
	0,126
	0,013
	0,001
	0
	0
	0
	0
	0

	RA6
	0,008
	0,12
	0,013
	0,001
	0
	0
	0
	0
	0

	RA7
	0,011
	0,172
	0,018
	0,001
	0,001
	0
	0
	0
	0

	RT1
	0,002
	0,037
	0,241
	0,016
	0,008
	0,006
	0,001
	0,001
	0

	RT2
	0,002
	0,031
	0,202
	0,013
	0,007
	0,005
	0
	0,001
	0

	RT3
	0,003
	0,041
	0,264
	0,018
	0,009
	0,006
	0,001
	0,001
	0

	HR1
	0
	0,003
	0,019
	0,248
	0,002
	-0,002
	0,006
	0
	0,002

	HR2
	0
	0,002
	0,013
	0,174
	0,002
	-0,002
	0,004
	0
	0,002

	HR3
	0
	0,002
	0,012
	0,157
	0,001
	-0,001
	0,004
	0
	0,001

	HR4
	0
	0,003
	0,019
	0,256
	0,002
	-0,002
	0,006
	0
	0,002

	MC1
	0
	0,001
	0,005
	0,001
	0,126
	-0,001
	0,001
	0,01
	0

	MC2
	0
	0,001
	0,004
	0,001
	0,11
	-0,001
	0,001
	0,008
	0

	MC3
	0
	0
	0,003
	0,001
	0,082
	-0,001
	0,001
	0,006
	0

	MC4
	0
	0
	0,003
	0,001
	0,072
	-0,001
	0,001
	0,006
	0

	MC5
	0
	0,001
	0,005
	0,001
	0,134
	-0,001
	0,001
	0,01
	0

	MC6
	0
	0,001
	0,005
	0,001
	0,145
	-0,001
	0,002
	0,011
	0

	MC7
	0
	0,001
	0,006
	0,001
	0,156
	-0,001
	0,002
	0,012
	0

	MC8
	0
	0,001
	0,004
	0,001
	0,102
	-0,001
	0,001
	0,008
	0

	RS1
	0
	0,001
	0,004
	-0,001
	-0,001
	0,221
	0,003
	0,012
	0,005

	RS2
	0
	0
	0,003
	-0,001
	-0,001
	0,144
	0,002
	0,008
	0,003

	RS3
	0
	0
	0,003
	-0,001
	-0,001
	0,161
	0,002
	0,009
	0,004

	RS4
	0
	0
	0,003
	-0,001
	-0,001
	0,161
	0,002
	0,009
	0,004

	RS5
	0
	0
	0,003
	-0,001
	-0,001
	0,168
	0,002
	0,009
	0,004

	BPP1
	0
	0
	0
	0,002
	0,001
	0,002
	0,09
	0,009
	-0,002

	BPP2
	0
	0
	0
	0,002
	0,001
	0,001
	0,064
	0,006
	-0,002

	BPP3
	0
	0
	0
	0,002
	0,001
	0,001
	0,058
	0,006
	-0,001

	BPP4
	0
	0
	0
	0,002
	0,001
	0,001
	0,069
	0,007
	-0,002

	BPP5
	0
	0
	0
	0,003
	0,001
	0,002
	0,102
	0,01
	-0,003

	BPP6
	0
	0
	0
	0,002
	0,001
	0,001
	0,062
	0,006
	-0,002

	BPP7
	0
	0
	0
	0,003
	0,001
	0,002
	0,103
	0,01
	-0,003

	BPP8
	0
	0
	0
	0,003
	0,001
	0,002
	0,119
	0,012
	-0,003

	BPP9
	0
	0
	0
	0,003
	0,001
	0,002
	0,115
	0,012
	-0,003

	BPP10
	0
	0
	0
	0,002
	0,001
	0,001
	0,074
	0,007
	-0,002

	EB1
	0
	0
	0
	0
	0,008
	0,009
	0,01
	0,142
	0,01

	EB2
	0
	0
	0,001
	0
	0,009
	0,01
	0,011
	0,158
	0,011

	EB3
	0
	0
	0
	0
	0,008
	0,008
	0,01
	0,136
	0,009

	EB4
	0
	0
	0,001
	0
	0,009
	0,009
	0,011
	0,151
	0,011

	EB5
	0
	0
	0,001
	0
	0,01
	0,011
	0,013
	0,175
	0,012

	BIM1
	0
	0
	0
	0,002
	0
	0,007
	-0,005
	0,021
	0,3

	BIM2
	0
	0
	0
	0,001
	0
	0,004
	-0,003
	0,011
	0,152

	BIM3
	0
	0
	0
	0,001
	0
	0,004
	-0,003
	0,011
	0,153

	BIM4
	0
	0
	0
	0,002
	0
	0,006
	-0,004
	0,017
	0,241




4.3.3.2. [bookmark: _Toc53135715]Comparison in the structural model
In terms of estimating the internal model and in order to compare the two approaches used, we will compare the correlations between the latent variables and the coefficients of determination R² for the two approaches (Table 16 and Table 17).
Table 16 presents a comparison of the correlations between the latent variables calculated using the two approaches LISREL and PLS. We find that the correlations between the latent variables are stronger in LISREL than in PLS. Therefore, we can conclude that the LISREL approach favors the structural model (Stan and Saporta 2006).
[bookmark: _Toc44662302]Table 16: Correlations between latent variables according to LISREL and PLS approaches
	Hypothesis
	Correlations LISREL
	Correlations PLS

	ECAR
	8,314
	0,514

	RART
	11,761
	0,640

	RTMC
	7,372
	0,397

	RTHR
	7,267
	0,510

	RTRS
	2,973
	0,289

	MCHR
	1,866
	0,365

	MCRS
	3,446
	0,348

	MCBPP
	4,730
	0,477

	MCBMI
	2,562
	0,333

	HRBPP
	3,400
	0,393

	HRBMI
	1,054
	0,261

	RSBPP
	4,711
	0,450

	RSBMI
	5,214
	0,431

	MCEB
	5,637
	0,624

	HREB
	-,303
	0,391

	RSEB
	4,404
	0,598

	BPPEB
	6,608
	0,626

	BMIEB
	5,368
	0,458



[bookmark: _Toc44662303]From Table 17, it can be seen that all the coefficients of determination obtained by the LISREL method are greater than those found by PLS. Thus, we can conclude that the structural equations are more significant in LISREL than in PLS, because the LISREL approach favors the structural model (Stan and Saporta 2006).


Table 17: Comparison of R² for PLS and LISREL approaches
	Latent variables
	Type
	R² PLS
	R² LISREL

	EC
	Exogenous
	-
	-

	RA
	Endogenous
	0,264
	0,32

	RT
	Endogenous
	0,410
	0,56

	MC
	Endogenous
	0,158
	0,25

	HR
	Endogenous
	0,292
	0,37

	RS
	Endogenous
	0,148
	0,18

	BPP
	Endogenous
	0,349
	0,39

	BIM
	Endogenous
	0,230
	0,24

	EB
	Endogenous
	0,662
	0,84



5. Discussion and conclusions
The objective of this research study was to determine how risk management practices can impact the success of JIT implementation for manufacturing companies in Morocco. 
Before proposing the conceptual model and testing its validity using an empirical study, we carried out a state of art on JIT implementation, its key success factors, its benefits, as well as the activities related to risk management executed during JIT implementation. 
Our choice of modeling by structural equations has required the presentation of the two most used methods which are the partial least squares method PLS (Partial Least Square) and the method by analysis of the covariance structure LISREL (linear structural relationship).
Data collection resulted in 251 completed questionnaires in three different manufacturing sectors (automobile, aeronautic, and electronic). The reliability tests, the verification of the validity, and the estimation of our model were carried out by the software XLSTAT (2018) for the PLS approach, and AMOS25 for LISREL, to finish with a comparative study of the two approaches.
Through our validated model, we were able to confirm that the success of JIT implementation mainly depends on risk management, starting from the study of the risk context which can be considered as a key element of the process and that all results will depend on him, in addition to the assessment and treatment of risks. 
Even if the impact of risks management practices on the success of JIT implementation remains unclear in the literature, because there is a lack of researches related to this subject. Our empirical study which investigated 251 manufacturing organizations located in Morocco shows that its results are in accordance with a large number of studies that have already dealt with the subject of risk management impact on the implementation of Lean concept (Cucchiella and Gastaldi 2006; Mohd et al. 2007; Tuncel and Alpan 2010; Ho et al. 2015; Marodin and Saurin 2015; Satyendra and Saurabh 2015; Behzadi et al. 2018; Fan and Stevenson 2018). 
Moreover, the results of our research have shown that the impact of human factor on economic benefits remains unclear. Indeed, all invalid hypotheses are related to this factor, either as a cause or a consequence; which means that is an element difficult to control in JIT implementation.
In regard to the comparison between LISREL and PLS approaches, we note that the objectives of the two approaches are complementary, because the PLS approach is favored in the realization of forecasts, while the LISREL approach is more oriented towards the model explanation, a result already reported in the literature according to Stan and Saporta. (2006). Also, according to the results obtained for the evaluation of our model, we note that the two approaches have shown significant effectiveness.
This study has a limitation, because although it focuses on a wide range of Moroccan manufacturing companies from the electronic, the automotive, and the aeronautic sectors, this area of research constitutes the limit of the system studied. Thus, the results can be generalized to other companies that belong to the sectors studied and within the same country, since the characteristics are similar, but not to other companies from other sectors or located in other countries. However, although this limitation has a direct effect on the generalization of results, the methodology used in the survey is fully applicable to any other manufacturing company located anywhere in the world. 
Moreover, the study of JIT implementation practices and the creation of a structural model to measure the impact of risks management activities on the success of JIT implementation will provide to companies a basic reference of the most important activities to set up during JIT implementation to properly manage the project. 
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