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ABSTRACT 
Supply chain is a major opportunity area to reduce costs 
and obtain operative performance, and that’s why 
companies are looking to have a proper administration 
of the same. In this paper appears a structural equation 
model that integrates a total of 14 observed variables 
integrated in three latent variables, which are the raw 
materials procurement process, inventory management 
and operative performance of supply chain, generating 
three hypotheses related their relationships. A dataset 
was used containing 306 cases from maquiladoras in 
México. The model is run using partial least squares 
method. The results indicate that there is a direct and 
positive from raw material procurement on inventory 
management administration of 0.74 standard deviations, 
but in turn the first impact on 0.50 to operative 
performance.  
 
Keywords: procurement, supply chain, causal model, 
PLS.    

 
1. INTRODUCTION 
Some authors indicate that at present times the 
competition between companies is not really in their 
production systems, but rather in their supply chains 
(CS), and this is due to the globalization processes that 
are currently (Hadjimarcou, Brouthers, McNicol, & 
Michie, 2013). Therefore, companies make a great 
effort to get a competent and efficient supply chain 
management (SCM), so there is a need to know the 
metrics on relations that exist between variables in CS. 

A supply chain is a group of activities and entities 
in a production system ranging from the supply of raw 
materials to distribution as finished product. However, 
in a CS exists not only a flow of raw materials as 
discussed above but also there are flows of information 
and financial resources (Caridi, Moretto, Perego, & 
Tumino, 2014), as can be seen in Figure 1. 

It is important to note that for some members in the 
supply chain a component or piece may be the end 
product, but for another, maybe is a raw material and 
that is why it is given chain name, which must be 
analyzed from a scientific point of view, albeit a 
complex problem (Feng, 2012) given the interactions 

between components or members of it, where everyone 
has an important role; however, this complexity has not 
been discouraged for many researchers, as there are 
currently a lot studies that focus on the study of some of 
its components (Bertolini, Bottani, Rizzi, & Bevilacqua, 
2007; Hartmann & De Grahl, 2011; Tang, 
Goetschalckx, & McGinnis, 2013). 

 

 
Figure 1. Traditional supply chain  

 
 It is also important to note that supply chains from 
one product to another are completely different, but 
there is general agreement on several points, such as the 
activities to be carried out (Lu & Swaminathan, 2015). 
In that sense, a supply chain starts with a procurement 
process, which is performed by a supplier in the 
manufacturer warehouses, who by some kind of 
modeling and administrative rules, is responsible for 
giving the best use and maintain his inventory. From 
here, from the raw material warehouses, it goes to the 
production process to begin their transformation by a 
set of activities that will make it a finished product that 
will be shipped to a warehouse or store again. From 
here, through a distribution system, the company will 
send the finished product to end customers. 
 In the northern region of Mexico, specifically in 
Ciudad Juarez, there are a total of 324 maquiladoras, 
which are companies with foreign capital mainly, and 
import 100% of their raw materials from other 
countries, those companies assemble their products in 
México and they distribute their final product in 
countries like United States of America and European 
Union. This process makes the supply and inventory 
management are very peculiar and worthy of study 
(Sargent & Matthews, 2009). 
 Management of materials throughout the entire 
production process described above and the efficiency 
with it will make the company a competitive entity and 
hence the importance of good management thereof  
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(Lin, Chow, Madu, Kuei, & Pei, 2005). But surely, that 
all these activities are interrelated, and that the success 
of one of them has an impact on efficiency performance 
ratios for the company. So the aim of this article is to 
analyze the impact of the activities carried out during 
the raw material procurement process and their 
inventory management by the companies in the 
operating performance index for the supply chain. 
 
1.1 Hypothesis   
As mentioned earlier in this article three latent variables 
which are reported: Procurement, Inventory 
management and Operative performance. For know the 
impact from one latent variable on another, the 
following working hypothesis that are illustrated in 
Figure 2 are proposed. 
 

 
Figure 2: Proposed hypotheses  

 
 As mentioned above, supply chain starts with the 
supply of raw material from a supplier (Miocevic & 
Crnjak-Karanovic, 2012), that has been selected 
following strict quality standards and always looking to 
integrate him into the production process, so in large 
companies the supplier for a product are a few just 
because confidence levels generated between producer -  
provider are very high, enabling the establishment of 
philosophies as just in time purchasing. That 
relationships and how manufacturers are making the 
purchasing process will surely have an impact on 
inventory management by the company throughout the 
entire production system (David & Eben-Chaime, 
2003).  
 Here it is important to note that the company 
manages inventory not only in their warehouses, but it 
should be done throughout whole production process 
(Dong, Carter, & Dresner, 2001; Selvarajah & Zhang, 
2014). Very often, the companies for achieve their goals 
by managing their inventories; have stablished some 
regional distribution centers to help them do so quick 
shipments to their workplaces. However, to achieve all 
this, it requires the integration of many information and 
communication technologies to follow up the status of 
materials in each production stages (Jiang & Liu, 2015). 
Thus there are two types of policies here, those that 
relate to the process of sourcing from a supplier and that 
relate to the inventory management by manufacturer, 
which without doubt are related, therefore, it is 
proposed the following hypothesis.    
 

H1. There is a direct and positive relationship between 
the process of raw material Procurement by supplier 
and the Inventory management by manufacturer.  
 
 However, cooperation and good relations that have 
between manufacturer and supplier and their confidence 
levels, as well as the integration of both production 
systems, may also result in a number of benefits, which 
are reflected in operating performance index (Dey & 
Giri, 2014; Tseng, Wu, Lin, & Chiu, 2014). Thus, 
timely delivery by the supplier can represent very low 
cycle times, but also those deliveries to customers  on 
time and complete production orders (Bertolini et al., 
2007).  But if production systems are properly 
integrated by information and communications 
technologies, then the SC has a virtual visibility to both, 
and that will facilitate decision making along the same 
(Caridi et al., 2014; Musa, Gunasekaran, & Yusuf, 
2014). Thus, it appears that the process of raw materials 
procurement and the way how it is made, it will impact 
the operating efficiency ratios in manufacturer SC 
surely, so the following hypothesis is proposed. 
  
H2. There is a direct and positive relationship between 
the Procurement system of a company and the 
Operative performance in a supply chain.  
 
 In last hypothesis is assumed that there is a 
relationship between Procurement policies and 
Operative performance indices; however, there must be 
a relationship between Inventory management policies 
that the company has with the Operative performance 
(Brox & Fader, 1997), because if an Inventory 
management throughout the company is applicable in 
every departments, making use of just-in-time 
philosophy (Alcaraz, Maldonado, Iniesta, Robles, & 
Hernández, 2014) and with adapted information and 
communications technology, then it is possible to obtain 
timely deliveries to the end customer, have visibility in 
supply chain throughout the entire company and shorter 
cycle time (Karimi & Davoudpour, 2015; Selvarajah & 
Zhang, 2014).Therefore, the following hypothesis is 
proposed: 
  
H3. There is a direct and positive relationship between 
Inventory management policies and Operative 
performance indices in supply chain. 
 
2. METHODOLOGY 
The methodology that is used in this research involves 
the design of a data collection instrument 
(questionnaire) and identification of benefits that are 
obtained after a successful JIT implementation process. 
Then the survey has been applied to active managers in 
manufacturing industries to collect information, do 
some statistical analysis and get a conclusion based on 
findings, so the work is executed on different stages 
described below.  
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2.1 Survey development  
This stage is focused on the design of a survey based on 
findings reported by (Soin, 2004) and a literature review 
is conducted. Three latent variables are analyzed in this 
research, but each one is integrated by another 
observable variables or item. In Table 1 appears their 
distribution, Procurement with 4 items, inventory 
management with 6 items and finally, Operative 
performance with 4 items. 
 
Table 1: Latent variables and items  
Procurement  
Cooperation and relationship with suppliers (Ahi & Searcy, 
2015; Bhagwat & Sharma, 2007; Cho, Lee, Ahn, & Hwang, 
2012; Merschmann & Thonemann, 2011; Soin, 2004)  
Reduction in the number of suppliers  (Blome & Schoenherr, 
2011; Jayaram, Dixit, & Motwani, 2014; Soin, 2004) 
Delivery of raw material using JIT philosophy (JL. García-
Alcaraz, Rivera, Blanco, Jiménez, & Martínez, 2014; Inman, 
Sale, Green Jr, & Whitten, 2011; Soin, 2004) 
Raw material buying process are looking the best price 
(Mansoornejad, Pistikopoulos, & Stuart, 2013; Soin, 2004) 
Inventory management  
There is coordination  and inventory management in whole 

Company  (Soin, 2004) (Cirtita & Glaser‐Segura, 2012; Falk 

& Hogström, 2000) 
Deliveries inside the company are made using a JIT 
philosophy (Inman et al., 2011; Singh & Garg, 2011; Soin, 
2004) 
There is a management inventory control in all production 
process (Avelar-Sosa, García-Alcaraz, Vergara-Villegas, 
Maldonado-Macías, & Alor-Hernández, 2014; Caridi et al., 
2014; Ramanathan, 2014) 
The Company is focused in use low inventory level (Y.-M. 
Lee, Mu, Shen, & Dessouky, 2014; Pan & Liao, 1989 ) 
There are regional distribution centers (Cheng & Tsai, 2009; 
Hu, Lu, Li, Zhang, & Zhang, 2014; Ou & Chou, 2009) 
There are automatized warehouse systems (Berné, García-
González, García-Uceda, & Múgica, 2015; Bertolini et al., 
2007; Mensah, Merkuryev, & Longo, 2015) 
Operative performance  
Deliveries to customers are on time and complete (Cater & 
Cater, 2009; Fawcett, Calantone, & Smith, 1997) 
The lead time between vendor and manufacturer are low 
(Bertolini et al., 2007; Li, Xu, & Ye, 2011) 
There is a visible supply chain (Caridi et al., 2014; H. Lee, 
Kim, & Kim, 2014; Williams, Roh, Tokar, & Swink, 2013) 
There is a high product customization level  (Brun & Zorzini, 
2009; Ngniatedema, Fono, & Mbondo, 2015; Yao & Liu, 
2009) 
  
The questionnaire answered on a Likert-based-scale on 
subjective assessments, where the lower value (1) 
indicated that the task never is done, and the highest 
value (5) represents that the task or operative index is 
always obtained. But also in the judge’s validation, the 
first questionnaire contains blank spaces where the 
respondents could incorporate some other specific task 
that are not included in the initial questionnaire.  

 

2.2 Data Collection    
For data collection, the sample is stratified and focused 
on maquiladora industries that have a maturity supply 
chain. 324 companies are contacted via email.  
 For the survey application, three strategies are 
applied. The first one consists in face to face interviews 
with managers who work in supply chain departments 
or relate to material flow in industries established in 
Chihuahua, Mexico.  
The second strategy consists of e-mails sent to some 
company managers to survey and answer within two 
weeks. After that time, a reminder is send and after 
three unsuccessful attempts, the case is abandoned. The 
third strategy consists in sending to every manager a 
link to answer the survey in a specialized web page for 
surveys application. 
 
2.3 Capturing Information and Questionnaire 
Validation   
At this stage the information is captured and analyzed 
using SPSS 21® software. Internal consistency or 
reliability of the questionnaire for each latent variable is 
performed using the Cronbach coefficient and 
composite reliability index (Cronbach, 1951; Liu, Ke, 
Wei, & Hua, 2013), considering a minimum cutoff 
values of 0.7 (Fornell & Larcker, 1981; Nunnaly, 1978; 
Nunnaly & Bernstein, 1994; Rexhausen, Pibernik, & 
Kaiser, 2012). Additionally, some tests are also 
performed at this stage to improve the quality of the 
questionnaire and the reliability in analyzed dimensions, 
since analyzing the elimination of some items, often the 
reliability increases (Nunnaly & Bernstein, 1994) and 
the procedure used were by (Blome, Schoenherr, & 
Eckstein, 2014; Lin et al., 2005; Ramanathan & 
Gunasekaran, 2014; Zailani, Jeyaraman, Vengadasan, & 
Premkumar, 2012) in supply chain surveys.  
 Also, this stage included a data screening process in 
order to detect missing values, which are then replaced 
using the median, because data is obtained by using an 
ordinal scale (Likert-based scale), although it is always 
kept in mind that there should be a maximum of 10% 
missing values for every item (Hair, Anderson, & 
Tatham, 1987; Hair, Black, Babin, & Anderson, 2009). 
Also, the values in the database are analyzed for outliers 
or extreme values and for this, a standardization process 
is executed for every item considering a standardized 
value as an outlier if its absolute value is bigger than 4 
(Giaquinta, 2009; Hair et al., 2009; Kaiser, 2010; 
Rosenthal & Rosnow, 1991; Wold, Trygg, Berglund, & 
Antti, 2001). A similar procedure was used in supply 
chain research by (JL García-Alcaraz, Maldonado-
Macias, Iniesta, Robles, & Hernández, 2014).  
 The discriminant validity is measured by the 
average variance extracted (AVE), and this measure is 
used by (Avelar-Sosa et al., 2014; JL García-Alcaraz, 
Maldonado, Alvarado, & Rivera, 2014) in a supply 
chain survey, and the minimum cutoff acceptable value 
for AVE is 0.5; while, for convergent validity 
assessment, the AVE’s and correlations among latent 
variables are used (Fornell & Larcker, 1981; Kock, 
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2013).  This procedure was used for discriminant 
validity by in supply chain research (Avelar-Sosa et al., 
2014; JL García-Alcaraz, AA Maldonado-Macias, et al., 
2014; JL García-Alcaraz, AidéA Maldonado, et al., 
2014).  
 However, in regression analysis is important to 
measure the collinearity among latent variables, because 
if there is a high collinearity, then the inverse matrix 
estimation is very difficult, and then the full collinearity 
VIFs (variance inflation factor) value is used and the 
maximum cutoff value is 3.3 (Cenfetelli & Bassellier, 
2009; Petter, Straub, & Rai, 2007). But some authors 
suggest more relaxed values, i.e. bigger than 10 (Hair et 
al., 1987; Hair et al., 2009; Kline, 1998; Petter et al., 
2007).   
 Also, considering that the survey is answered on an 
ordinal scale using only assessments and not 
measurements, then the Q-squared coefficient is used 
since it is a nonparametric measure traditionally 
calculated via blindfolding. Q-squared coefficient is 
also used for the assessment of the predictive validity 
(or relevance) associated to each latent variable in the 
model. Acceptable predictive validity in connection 
with an endogenous latent variable is suggested by a Q-
squared coefficient greater than zero (Kock, 2013) and 
preferably, must be similar to R-Squared values. 
 
2.4 Descriptive Analysis  
This stage focuses on a univariate analysis for 
identifying the central tendency and deviation measures 
in items collected. As a central tendency measure, the 
median or percentile 50th is obtained; where high 
values indicate that the task is always done; lower 
values indicate that those tasks are not done or the 
operative index is not obtained. Also, as deviation 
measure, the interquartile range (IR) is obtained 
(difference between percentile 75th and percentile 
25th). High values in IR indicate that the task listed 
does not present agreement among respondents, while 
lower values represent little dispersion in those items 
(Tastle & Wierman, 2007) and therefore, a greater 
consensus among respondents. Similar interpretations 
were applied in supply chain research by (JL García-
Alcaraz, AA Maldonado-Macias, et al., 2014; JL. 
García-Alcaraz et al., 2014). 
 
2.5 Structural Equation Model 
In order to prove the hypotheses stated in Figure 1, the 
model is evaluated using the Structural Equation 
Modelling (SEM) technique, due to its widely and 
recent use in causal relations validations and 
specifically in the supply chain. For example, the 
impact of JIT in supply chain performance (Green Jr, 
Inman, Birou, & Whitten, 2014), the flexibility, 
uncertainty and firm performance in supply chain 
(Merschmann & Thonemann, 2011) and the effect of 
green supply chain management on green performance 
and firm competitiveness (Yang, Albert, & Carlo, 
2013).   

 The SEM model is executed in WarpPls 3.0® 
software because its main algorithms are based on 
Partial Least Squared (PLS), widely recommended for 
low sample size (Kock, 2013). The model here 
presented is specifically executed using the WarpPls3 
PLS algorithm, with a bootstrapping resampling method 
for a better coefficients values convergence and 
diminish the effect of possible outliers. 
 Three model fit indices are analyzed: average path 
coefficient (APC), the average R-squared (ARS) and 
average variance inflation factor (AVIF) that are 
proposed by (Kock, 2013) and used by (Ketkar & 
Vaidya, 2012) in the supply chain environment. For the 
APC and ARS, the p-values are analyzed in determining 
the model efficiency, establishing a maximum cutoff p-
value of 0.05, which mean that the inferences are made 
with 95% of confidence level, testing the null 
hypotheses that APC and ARS are equal to 0, versus the 
alternative hypotheses that APC and ARS are different 
to zero; while for AVIF, values low of 5 are desirable.  
 Three different effects are measured in the 
structural equation model: (1) direct effect (that appears 
in Figure 1 as arrows from a latent variable to another), 
(2) indirect effect (given for paths with two or more 
segments), and (3) total effects (the sum of direct and 
indirect effects), and with the aim to determine their 
significance, the P values are analyzed, considering the 
null hypothesis: βi = 0, versus the alternative: 
hypothesis βi ≠ 0. 
  
3. RESULTS 
3.1 Survey validation 

Before starting with the information analysis obtained 
through the questionnaire, the validation statistical 
validation process was done in order to see if it was 
reliable. In Table 2, the indexes obtained for each of the 
latent variables are illustrated. 

 

Table 2: Latent variables coefficients 

Index Procurement Inventory 
Management 

Operative 
Performance 

R-squared  0.54 0.521 
Adj. R- 
Squared  0.539 0.518 

Composite 
Reliability 0.857 0.903 0.86 

Cronbach´s 
alfa 0.778 0.87 0.783 

Avg. var. 
extracted 0.601 0.607 0.606 

Full collin 
VIF 2.654 2.306 1.999 

Q-squared   0.541 0.517 
 

 Note that Cronbach's alpha index is greater than 0.7 
in every latent variables analyzed, which also occurs 
with the composite reliability index, so it is concluded 
that the measuring instrument has internal validity. 
Regarding convergent validity, it is observed that the 
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average variance extracted (AVE) is greater than 0.5 in 
every variables, so also it is concluded that the 
questionnaire is adequate. Likewise, it is observed that 
the square R-squared and R - square adjusted have 
values above 0.2, so it is concluded that the 
questionnaire also had predictive validity. 

 Regarding the linearity in dataset, it appears that 
none variable is higher than 3.3, the maximum allowed 
value and this lest to conclude that there is no problem 
with collinearity. Given the above, it is concluded that 
the used questionnaire for obtain information from 
companies is adequate, so it can be used for further 
analysis. 

  

3.2 Descriptive analysis 

Table 3 briefly illustrates the descriptive analysis for 
variables analyzed, which contain the median as 
measure of central tendency and interquartile range (IR) 
for deviation. 

 

Table 3: Descriptive analysis 

Procurement  Median IR 
Cooperation and relationship with suppliers 4.39 1.31

Reduction in the number of suppliers  3.81 1.54

Delivery of raw material using JIT 
philosophy  

4.23 1.48

Raw material buying process are looking the 
best price 

4.27 1.38

Inventory management  
There is coordination  and inventory 
management in whole company  

4.28 1.40

Deliveries inside the company are made 
using a JIT philosophy  

4.3 1.38

There is a management inventory control in 
all production process  

4.13 1.40

The Company is focused in use low 
inventory level  

4.17 1.49

There are regional distribution centers  3.96 1.46

There are automatized warehouse systems  3.81 1.72

Operative performance  
  
Deliveries to customers are on time and 
complete  

4.39 1.21

The lead time between vendor and 
manufacturer are low  

4.14 1.43

There is a visible supply chain  4.12 1.37

There is a high product customization level   4.18 1.35

 

 In relation to the Procurement process, it appears 
that the Cooperation and relationship with suppliers has 
the highest median value, followed closely by Raw 
material buying process are looking the best price. Note 
that in this dimension interquartile ranges have all 
values above the unit, indicating a high dispersion in 
assessments from responders.  

 In relation to Inventory management, the items that 
have the highest value in the medium concern inside the 
company Deliveries are made using a JIT philosophy 
and There is coordination and inventory management in 
whole company, which indicates that just in time (JIT) 
programs, coordination and materials management 
throughout the production system are of vital 
importance for the company. This latent variable is also 
noted that all values and interquartile ranges in items 
are greater than one, and even in the latter, which refers 
There are automatized warehouse systems has a value 
very close to two, which indicates that there were 
variability by respondents. 

 Finally, the third dimension refers to Operative  
performance, is the only one with medium highest than 
four in all items that integrate it and the most important 
item concerns is Deliveries to customers are on time 
and complete, that also has the smallest interquartile 
range. 

 

3.3 Structural equation model  

In Figure 2, it was proposed a structural equation model 
containing three different hypotheses. In Figure 3 
appears the solved model using the algorithm explained 
in the methodology section. 

 

Figure 3: Structural equation model evaluated 

 

 In Figure 3 is observed a value for beta and a value 
for p for each relationship between the latent variables 
analyzed. Importantly, the beta values are standardized, 
thus representing an intensity change measured in 
standard deviations. P values represent the hypothesis 
test performed to determine if the beta value is zero or 
not. Also remember that all hypothesis tests were 
performed with a confidence level of 95%, indicating 
that the level of significance was only 5%. Accordingly, 
since all p-values are less than 0.05, we conclude that 
all relationships are statistically significant. 

 Similarly in each dependent latent variable appears 
a value for the R-squared, which is a measure of the 
dependence between a variable and another. However, 
it is important to split the value of R-square Operative 
performance, as it is influenced by two variables, the 
raw materials Procurement and Inventory management. 
In this case, the total R-square is 0.52, but 0.35 is from 
Inventory management and 0.17 comes from 
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Procurement, leading to the conclusion that first 
variable given its level of influence is much more 
important. 

 

4. CONCLUSIONS 
As mentioned in paragraphs above, based on the values 
related to relationships between latent variables, we can 
conclude in relation to the initial hypotheses, but also 
inferences applicable to the industry can be done, which 
are described below. 

 

4.1 Conclusions regarding hypothesis  

H1. There is enough statistical evidence to declare that 
the raw materials Procurement has a direct and positive 
impact on Inventory management, because when the 
first latent variable increases it standard deviation by 
one unit, the second one goes up in 0.74 units. 

H2. There is enough statistical evidence to declare that 
the raw materials Procurement has a direct and positive 
impact on Operative performance indexes of supply 
chain, because when the first latent variable increases 
its standard deviation in one unit, the second one goes 
up by 0.50 units. However, there is also an indirect 
effect of two segments that is given through the 
Inventory management process, which is 0.1998 units. 
Thus, the total effect is 0.6998, indicating a strong 
relationship between these variables.  

H3. There is enough statistical evidence to declare that 
Inventory management has a direct and positive impact 
on Operative performance in supply chain, because 
when the first latent variable increases its standard 
deviation in one unit, the second one goes up 0.27 units.  

 

4.2 Industrial inferences  

Based on conclusion regarding the hypotheses and the 
statistical results obtained, the following industrial 
inferences can be done: 

1. Depending on the relationships the company 
has with its suppliers, the ability to supply they 
have and the level of integration with the 
manufacturer, the latter must generate a policy 
for handling materials inventories received. 

2. According to univariate statistical analysis, it 
was found that the most important item in 
dimension associated with Procurement is the 
relationship between purchaser and 
manufacturer, so both should pay attention to 
it. 

3. While the raw material deliveries are made by 
applying a just in time philosophy, it is 
important that the manufacturer perform 
inventory management throughout the 

production process and not only in storage at 
the beginning of production process.  

4. The company will always make a great effort 
to deliver production orders on time and 
complete, and that was the item that received 
the median with a higher value, and apparently 
is an index highly valuated by managers. 

5. The manufacturer must pay special attention to 
the raw materials Procurement process, since 
the total effect (sum of direct and indirect 
effects) is 0.6998, a very high value.  

 

REFERENCES 

Ahi, P., & Searcy, C. (2015). An analysis of metrics 
used to measure performance in green and 
sustainable supply chains. Journal of Cleaner 
Production, 86(0), 360-377. doi: 
http://dx.doi.org/10.1016/j.jclepro.2014.08.005 

Alcaraz, J. L. G., Maldonado, A. A., Iniesta, A. A., 
Robles, G. C., & Hernández, G. A. (2014). A 
systematic review/survey for JIT 
implementation: Mexican maquiladoras as case 
study. Computers in Industry, 65(4), 761-773. 
doi: 
http://dx.doi.org/10.1016/j.compind.2014.02.0
13 

Avelar-Sosa, L., García-Alcaraz, J., Vergara-Villegas, 
O., Maldonado-Macías, A., & Alor-Hernández, 
G. (2014). Impact of traditional and 
international logistic policies in supply chain 
performance. The International Journal of 
Advanced Manufacturing Technology, 1-13. 
doi: 10.1007/s00170-014-6308-3 

Berné, C., García-González, M., García-Uceda, M. E., 
& Múgica, J. M. (2015). The effect of ICT on 
relationship enhancement and performance in 
tourism channels. Tourism Management, 
48(0), 188-198. doi: 
http://dx.doi.org/10.1016/j.tourman.2014.04.01
2 

Bertolini, M., Bottani, E., Rizzi, A., & Bevilacqua, M. 
(2007). Lead time reduction through ICT 
application in the footwear industry: A case 
study. International Journal of Production 
Economics, 110(1–2), 198-212. doi: 
http://dx.doi.org/10.1016/j.ijpe.2007.02.016 

Bhagwat, R., & Sharma, M. K. (2007). Performance 
measurement of supply chain management: A 
balanced scorecard approach. Computers & 
Industrial Engineering, 53(1), 43-62. doi: 
http://dx.doi.org/10.1016/j.cie.2007.04.001 

Blome, C., & Schoenherr, T. (2011). Supply chain risk 
management in financial crises—A multiple 
case-study approach. International Journal of 
Production Economics, 134(1), 43-57. doi: 
http://dx.doi.org/10.1016/j.ijpe.2011.01.002 

Blome, C., Schoenherr, T., & Eckstein, D. (2014). The 
impact of knowledge transfer and complexity 

Proceedings of the European Modeling and Simulation Symposium, 2015 
978-88-97999-57-7; Affenzeller, Bruzzone, Jiménez, Longo, Merkuryev, Zhang Eds.

441



on supply chain flexibility: A knowledge-
based view. International Journal of 
Production Economics, 147, Part B(0), 307-
316. doi: 
http://dx.doi.org/10.1016/j.ijpe.2013.02.028 

Brox, J. A., & Fader, C. (1997). Assessing the impact of 
JIT using economic theory. Journal of 
Operations Management, 15(4), 371-388. doi: 
http://dx.doi.org/10.1016/S0272-
6963(97)00005-3 

Brun, A., & Zorzini, M. (2009). Evaluation of product 
customization strategies through 
modularization and postponement. 
International Journal of Production 
Economics, 120(1), 205-220. doi: 
http://dx.doi.org/10.1016/j.ijpe.2008.07.020 

Caridi, M., Moretto, A., Perego, A., & Tumino, A. 
(2014). The benefits of supply chain visibility: 
A value assessment model. International 
Journal of Production Economics, 151(0), 1-
19. doi: 
http://dx.doi.org/10.1016/j.ijpe.2013.12.025 

Cater, B., & Cater, T. (2009). Relationship-value-based 
antecedents of customer satisfaction and 
loyalty in manufacturing. Journal of Business 
& Industrial Marketing, 24(7-8), 585-596. doi: 
10.1108/08858620910999457 

Cenfetelli, R., & Bassellier, G. (2009). Interpretation of 
formative measurement in information systems 
research. MIS Quarterly, 33(4), 19.  

Cirtita, H., & Glaser�Segura, D. A. (2012). Measuring 
  downstream supply chain performance. 

Journal of Manufacturing Technology 
Management, 23(3), 299-314. doi: 
doi:10.1108/17410381211217380 

Cronbach, L. (1951). Coefficient alpha and the internal 
structure of tests. Psychometrika, 16(3), 297-
334. doi: 10.1007/BF02310555 

Cheng, Y.-H., & Tsai, Y.-L. (2009). Factors influencing 
shippers to use multiple country consolidation 
services in international distribution centers. 
International Journal of Production 
Economics, 122(1), 78-88. doi: 
http://dx.doi.org/10.1016/j.ijpe.2008.12.022 

Cho, D. W., Lee, Y. H., Ahn, S. H., & Hwang, M. K. 
(2012). A framework for measuring the 
performance of service supply chain 
management. Computers & Industrial 
Engineering, 62(3), 801-818. doi: 
http://dx.doi.org/10.1016/j.cie.2011.11.014 

David, I., & Eben-Chaime, M. (2003). How far should 
JIT vendor–buyer relationships go? 
International Journal of Production 
Economics, 81–82(0), 361-368. doi: 
http://dx.doi.org/10.1016/S0925-
5273(02)00274-8 

Dey, O., & Giri, B. C. (2014). Optimal vendor 
investment for reducing defect rate in a 
vendor–buyer integrated system with imperfect 
production process. International Journal of 

Production Economics, 155(0), 222-228. doi: 
http://dx.doi.org/10.1016/j.ijpe.2014.02.004 

Dong, Y., Carter, C. R., & Dresner, M. E. (2001). JIT 
purchasing and performance: an exploratory 
analysis of buyer and supplier perspectives. 
Journal of Operations Management, 19(4), 
471-483. doi: http://dx.doi.org/10.1016/S0272-
6963(00)00066-8 

Falk, H., & Hogström, L. (2000). Key success factors 
for a functioning supply chain in e-commerce 
B2B. (MsD.), Göteborg University. School of 
Business,  .    

Fawcett, S. E., Calantone, R., & Smith, S. R. (1997). 
Delivery capability and firm performance in 
international operations. International Journal 
of Production Economics, 51(3), 191-204. doi: 
http://dx.doi.org/10.1016/S0925-
5273(97)00051-0 

Feng, Y. (2012). System Dynamics Modeling for 
Supply Chain Information Sharing. Physics 
Procedia, 25(0), 1463-1469. doi: 
http://dx.doi.org/10.1016/j.phpro.2012.03.263 

Fornell, C., & Larcker, D. (1981). Evaluating structural 
equation models with unobservable variables 
and measurement error. . Journal of marketing 
research, 18(1), 39-50.  

García-Alcaraz, J., Maldonado-Macias, A., Iniesta, A. 
A., Robles, G. C., & Hernández, G. A. (2014). 
A systematic review/survey for JIT 
implementation: Mexican maquiladoras as case 
study. Computers in Industry, 65(4), 761-773. 
doi: 
http://dx.doi.org/10.1016/j.compind.2014.02.0
13 

García-Alcaraz, J., Maldonado, A., Alvarado, A., & 
Rivera, D. (2014). Human critical success 
factors for kaizen and its impacts in industrial 
performance. The International Journal of 
Advanced Manufacturing Technology, 70(9-
12), 2187-2198. doi: 10.1007/s00170-013-
5445-4 

García-Alcaraz, J., Rivera, L., Blanco, J., Jiménez, E., 
& Martínez, E. (2014). Structural equations 
modelling for relational analysis of JIT 
performance in maquiladora sector. 
International Journal of Production Research, 
52(17), 4931-4949. doi: 
10.1080/00207543.2014.885143 

Giaquinta, M. (2009). Mathematical analysis: An 
introduction to functions of several variables. 
New York, NY: Springer. 

Green Jr, K. W., Inman, R. A., Birou, L. M., & Whitten, 
D. (2014). Total JIT (T-JIT) and its impact on 
supply chain competency and organizational 
performance. International Journal of 
Production Economics, 147, Part A(0), 125-
135. doi: 
http://dx.doi.org/10.1016/j.ijpe.2013.08.026 

Hadjimarcou, J., Brouthers, L. E., McNicol, J. P., & 
Michie, D. E. (2013). Maquiladoras in the 21st 

Proceedings of the European Modeling and Simulation Symposium, 2015 
978-88-97999-57-7; Affenzeller, Bruzzone, Jiménez, Longo, Merkuryev, Zhang Eds.

442



century: Six strategies for success. Business 
Horizons, 56(2), 207-217. doi: 
http://dx.doi.org/10.1016/j.bushor.2012.11.005 

Hair, J., Anderson, R., & Tatham, R. (1987). 
Multivariate data analysis. New York, NY.: 
Macmillan. 

Hair, J., Black, W., Babin, B., & Anderson, R. (2009). 
Multivariate data analysis. Upper Saddle 
River, NJ: Prentice Hall. 

Hartmann, E., & De Grahl, A. (2011). THE 
FLEXIBILITY OF LOGISTICS SERVICE 
PROVIDERS AND ITS IMPACT ON 
CUSTOMER LOYALTY: AN EMPIRICAL 
STUDY. Journal of Supply Chain 
Management, 47(3), 63-85. doi: 
10.1111/j.1745-493X.2011.03228.x 

Hu, X.-H., Lu, C.-Z., Li, M., Zhang, C.-H., & Zhang, H. 
(2014). Mathematical modeling for selecting 
center locations for medical and health 
supplies reserve in Hainan Province. Asian 
Pacific Journal of Tropical Medicine, 7(2), 
160-163. doi: http://dx.doi.org/10.1016/S1995-
7645(14)60014-6 

Inman, R. A., Sale, R. S., Green Jr, K. W., & Whitten, 
D. (2011). Agile manufacturing: Relation to 
JIT, operational performance and firm 
performance. Journal of Operations 
Management, 29(4), 343-355. doi: 
http://dx.doi.org/10.1016/j.jom.2010.06.001 

Jayaram, J., Dixit, M., & Motwani, J. (2014). Supply 
chain management capability of small and 
medium sized family businesses in India: A 
multiple case study approach. International 
Journal of Production Economics, 147, Part 
B(0), 472-485. doi: 
http://dx.doi.org/10.1016/j.ijpe.2013.08.016 

Jiang, X., & Liu, Y. (2015). Global value chain, trade 
and carbon: Case of information and 
communication technology manufacturing 
sector. Energy for Sustainable Development, 
25(0), 1-7. doi: 
http://dx.doi.org/10.1016/j.esd.2014.12.001 

Kaiser, H. (2010). Mathematical programming for 
agricultural, environmental, and resource 
economics. . Hoboken, NJ: Wiley. 

Karimi, N., & Davoudpour, H. (2015). A branch and 
bound method for solving multi-factory supply 
chain scheduling with batch delivery. Expert 
Systems with Applications, 42(1), 238-245. doi: 
http://dx.doi.org/10.1016/j.eswa.2014.07.025 

Ketkar, M., & Vaidya, O. S. (2012). Study of Emerging 
Issues in Supply Risk Management in India. 
Procedia - Social and Behavioral Sciences, 
37(0), 57-66. doi: 
http://dx.doi.org/10.1016/j.sbspro.2012.03.275 

Kline, R. (1998). Principles and practice of structural 
equation modeling. New York, NY, USA: The 
Guilford Press. 

Kock, N. (2013). Using WarpPLS in e-collaboration 
studies: What if I have only one group and one 

condition. International Journal of e-
Collaboration, 9(3), 12.  

Lee, H., Kim, M. S., & Kim, K. K. (2014). 
Interorganizational information systems 
visibility and supply chain performance. 
International Journal of Information 
Management, 34(2), 285-295. doi: 
http://dx.doi.org/10.1016/j.ijinfomgt.2013.10.0
03 

Lee, Y.-M., Mu, S., Shen, Z., & Dessouky, M. (2014). 
Issuing for perishable inventory management 
with a minimum inventory volume constraint. 
Computers & Industrial Engineering, 76(0), 
280-291. doi: 
http://dx.doi.org/10.1016/j.cie.2014.08.007 

Li, Y., Xu, X., & Ye, F. (2011). Supply chain 
coordination model with controllable lead time 
and service level constraint. Computers & 
Industrial Engineering, 61(3), 858-864. doi: 
http://dx.doi.org/10.1016/j.cie.2011.05.019 

Lin, C., Chow, W., Madu, C., Kuei, C., & Pei, Y. 
(2005). A structural equation model of supply 
chain quality management and organizational 
performance. International Journal of 
Production Economics, 96(3), 355-365.  

Liu, H., Ke, W., Wei, K. K., & Hua, Z. (2013). The 
impact of IT capabilities on firm performance: 
The mediating roles of absorptive capacity and 
supply chain agility. Decision Support 
Systems, 54(3), 1452-1462. doi: 
http://dx.doi.org/10.1016/j.dss.2012.12.016 

Lu, L. X., & Swaminathan, J. M. (2015). Supply Chain 
Management. In J. D. Wright (Ed.), 
International Encyclopedia of the Social & 
Behavioral Sciences (Second Edition) (pp. 
709-713). Oxford: Elsevier. 

Mansoornejad, B., Pistikopoulos, E. N., & Stuart, P. 
(2013). Metrics for evaluating the forest 
biorefinery supply chain performance. 
Computers & Chemical Engineering, 54(0), 
125-139. doi: 
http://dx.doi.org/10.1016/j.compchemeng.2013
.03.031 

Mensah, P., Merkuryev, Y., & Longo, F. (2015). Using 
ICT in Developing a Resilient Supply Chain 
Strategy. Procedia Computer Science, 43(0), 
101-108. doi: 
http://dx.doi.org/10.1016/j.procs.2014.12.014 

Merschmann, U., & Thonemann, U. W. (2011). Supply 
chain flexibility, uncertainty and firm 
performance: An empirical analysis of German 
manufacturing firms. International Journal of 
Production Economics, 130(1), 43-53. doi: 
http://dx.doi.org/10.1016/j.ijpe.2010.10.013 

Miocevic, D., & Crnjak-Karanovic, B. (2012). The 
mediating role of key supplier relationship 
management practices on supply chain 
orientation—The organizational buying 
effectiveness link. Industrial Marketing 
Management, 41(1), 115-124. doi: 

Proceedings of the European Modeling and Simulation Symposium, 2015 
978-88-97999-57-7; Affenzeller, Bruzzone, Jiménez, Longo, Merkuryev, Zhang Eds.

443



http://dx.doi.org/10.1016/j.indmarman.2011.11
.015 

Musa, A., Gunasekaran, A., & Yusuf, Y. (2014). Supply 
chain product visibility: Methods, systems and 
impacts. Expert Systems with Applications, 
41(1), 176-194. doi: 
http://dx.doi.org/10.1016/j.eswa.2013.07.020 

Ngniatedema, T., Fono, L. A., & Mbondo, G. D. 
(2015). A delayed product customization cost 
model with supplier delivery performance. 
European Journal of Operational Research, 
243(1), 109-119. doi: 
http://dx.doi.org/10.1016/j.ejor.2014.11.017 

Nunnaly, J. (1978). Psychometric theory. New York, 
NY: Mc Graw Hill. 

Nunnaly, J., & Bernstein, I. (1994). Psychometric 
theory. New York, NY: Mc Graw Hill. 

Ou, C.-W., & Chou, S.-Y. (2009). International 
distribution center selection from a foreign 
market perspective using a weighted fuzzy 
factor rating system. Expert Systems with 
Applications, 36(2, Part 1), 1773-1782. doi: 
http://dx.doi.org/10.1016/j.eswa.2007.12.007 

Pan, A. C., & Liao, C. J. (1989 ). An Inventory Model 
under Just-in Time Purchasing Agreements. 
Production and Inventory Management 
Journal, 30(1), 49-52.  

Petter, S., Straub, D., & Rai, A. (2007). Specifying 
formative constructs in information systems 
research. MIS Quarterly, 31(4), 623-656.  

Ramanathan, U. (2014). Performance of supply chain 
collaboration – A simulation study. Expert 
Systems with Applications, 41(1), 210-220. doi: 
http://dx.doi.org/10.1016/j.eswa.2013.07.022 

Ramanathan, U., & Gunasekaran, A. (2014). Supply 
chain collaboration: Impact of success in long-
term partnerships. International Journal of 
Production Economics, 147, Part B(0), 252-
259. doi: 
http://dx.doi.org/10.1016/j.ijpe.2012.06.002 

Rexhausen, D., Pibernik, R., & Kaiser, G. (2012). 
Customer-facing supply chain practices—The 
impact of demand and distribution 
management on supply chain success. Journal 
of Operations Management, 30(4), 269-281. 
doi: 
http://dx.doi.org/10.1016/j.jom.2012.02.001 

Rosenthal, R., & Rosnow, R. (1991). Essentials of 
behavioral research: Methods and data 
analysis. Boston, MA: Mc Graw Hill. 

Sargent, J., & Matthews, L. (2009). China versus 
Mexico in the Global EPZ Industry: 
Maquiladoras, FDI Quality, and Plant 
Mortality. World Development, 37(6), 1069-
1082. doi: 
http://dx.doi.org/10.1016/j.worlddev.2008.10.0
02 

Selvarajah, E., & Zhang, R. (2014). Supply chain 
scheduling at the manufacturer to minimize 
inventory holding and delivery costs. 

International Journal of Production 
Economics, 147, Part A(0), 117-124. doi: 
http://dx.doi.org/10.1016/j.ijpe.2013.08.015 

Singh, S., & Garg, D. (2011). JIT System: Concepts, 
Benefits and Motivation in Indian Industries. 
International Journal of Management and 
Business Studies, 1(1), 26-30.  

Soin, S. S. (2004). Critical success factors in supply 
chain management at high technology 
companies, . (Ph.D.), University of Shouthern 
Queensland, Australia, 2004.    

Tang, Z. E., Goetschalckx, M., & McGinnis, L. (2013). 
Modeling-based Design of Strategic Supply 
Chain Networks for Aircraft Manufacturing. 
Procedia Computer Science, 16(0), 611-620. 
doi: 
http://dx.doi.org/10.1016/j.procs.2013.01.064 

Tastle, W. J., & Wierman, M. J. (2007). Consensus and 
dissention: A measure of ordinal dispersion. 
International Journal of Approximate 
Reasoning, 45(3), 531-545. doi: 
http://dx.doi.org/10.1016/j.ijar.2006.06.024 

Tseng, C.-T., Wu, M.-F., Lin, H.-D., & Chiu, Y.-S. P. 
(2014). Solving a vendor–buyer integrated 
problem with rework and a specific multi-
delivery policy by a two-phase algebraic 
approach. Economic Modelling, 36(0), 30-36. 
doi: 
http://dx.doi.org/10.1016/j.econmod.2013.09.0
13 

Williams, B. D., Roh, J., Tokar, T., & Swink, M. 
(2013). Leveraging supply chain visibility for 
responsiveness: The moderating role of 
internal integration. Journal of Operations 
Management, 31(7–8), 543-554. doi: 
http://dx.doi.org/10.1016/j.jom.2013.09.003 

Wold, S., Trygg, J., Berglund, A., & Antti, H. (2001). 
Some recent developments in PLS modeling. 
Chemometrics and Intelligent Laboratory 
Systems, 58(2), 131-150. doi: 
http://dx.doi.org/10.1016/S0169-
7439(01)00156-3 

Yang, S., Albert, R., & Carlo, T. A. (2013). Transience 
and constancy of interactions in a plant-
frugivore network. Ecosphere, 4(12), art147. 
doi: 10.1890/ES13-00222.1 

Yao, J., & Liu, L. (2009). Optimization analysis of 
supply chain scheduling in mass 
customization. International Journal of 
Production Economics, 117(1), 197-211. doi: 
http://dx.doi.org/10.1016/j.ijpe.2008.10.008 

Zailani, S., Jeyaraman, K., Vengadasan, G., & 
Premkumar, R. (2012). Sustainable supply 
chain management (SSCM) in Malaysia: A 
survey. International Journal of Production 
Economics, 140(1), 330-340. doi: 
http://dx.doi.org/10.1016/j.ijpe.2012.02.008 

 

Proceedings of the European Modeling and Simulation Symposium, 2015 
978-88-97999-57-7; Affenzeller, Bruzzone, Jiménez, Longo, Merkuryev, Zhang Eds.

444


