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Abstract
Supply chain strategy is the determinant of supply chain management (SCM) and product flow efficiency in the market. 
Lean supply chain strategy (LSCS), which is based on lean practices in production and supply chain, is a strategy that 
aims to prevent waste and increase efficiency. Although some studies in the literature examine the relationship of many 
elements of supply chain management with supply chain performance (SCP), and others examine the correlation of many 
lean manufacturing elements with performance, studies examining the LSCS-SCP relationship is limited. In addition, the 
number of studies examining the relationship of LSCS with supply chain practices and logistics integration (LI), as well as 
the number of studies examining LSCS, supply chain practices, LI, and SCP is much more limited. 

The research aims to examine the effect of LSCS on the supply chain practices which consists of customer relations (CR) 
and strategic supplier relations (SSR) and the LI as well as, based on these variables, the effect of LSCS on SCP. Data 
were obtained from 294 companies in the manufacturing sector through questionnaires. A structural equation model, 
including LSCS, supply chain practices, LI, and SCP, was tested for the first time. In conclusion, the mediating effects of CR, 
SSR and LI was emphasized to be important in the impact of LSCS on SCP.
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Introduction

SCM which includes all businesses and flows from the first raw material manufacturer 
to the final consumer, has become a significant competition issue in recent years. Therefore, 
manufacturing companies have effectively included the SCM concept in the operations to 
reduce costs and improve service qualities for many years (Stank et al., 2001). It is a fact 
that competition is not between businesses but between supply chains (Lambert & Cooper, 
2000). The supply chain has started to attract attention in academic fields and industry since 
the 1980s. SCM has become strategic for businesses and handled with a strategic perspective. 
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Depending on this strategic perspective, supply chain strategy (SCS) deals with decisions, 
such as purchasing the raw material, transporting them to the company, providing the pro-
duct manufacturing or service operation, ensuring products’ distribution and follow-up to 
the customer, and in or out-sourcing the process of these transactions. These decisions are 
generally long-term decisions about supply chain design (Chopra & Meindl, 2007:20). There 
are some classifications related to supply chains that can also be examined in terms of SCS. 
Supply chains can be categorized as efficient and reactive (Chopra & Meindl, 2007). Another 
classification is performed as the lean strategy that focuses on waste reduction, the agile app-
roach that focuses on quick response, and the lean-agile method, a mixture of both (Sharma 
& Kulkarni, 2016). It can be said that effective supply chains and lean supply chains include 
similar strategies. LSCS is defined as reducing the customer order and product delivery times, 
eliminating or reducing the factors causing production waste (Bhasin & Burcher, 2006). Agile 
supply chain strategy focuses on customer satisfaction and quickly responding to changing 
customer demands (Waters, 2003: 34). 

The Lean-Agile supply chain is a system that combines the advantages of simplicity and 
agility (Ambe, 2014). The aim is to increase product diversity and efficiency together (Ra-
mana et al., 2016).

There is extensive literature on the relationship between SCS and several dimensions of 
performance.  Direct effects of SCS on SCP (Agarwal et al., 2006; Qi et al., 2009, Çiçekda-
ğı, 2019) on firm performance (Çalışkan et al., 2016) are reported in the literature. Besides, 
indirect effects of SCS on SCP (Sun et al., 2009; Othman et al., 2012; Sukwadi et al., 2013; 
Ambe, 2014; Qrunfleh & Tarafdar, 2014; Rahimnia et al., 2014), on firm performance (Qi et 
al., 2011; Akçi, 2012; Qrunfleh & Tarafdar, 2014) on organizational performance (Jajja et al., 
2013), on operational  performance (Zhang  & Qi, 2013), on financial performance (Qi, Huo 
et al.; 2017) are stated in the literature.

There are variables such as supply chain practices (Othman et al., 2012) and supply chain 
integration (SCI) (Qi, Huo, et al., 2017) in the indirect effect of SCS on performance. While 
supply chain practices include concepts such as CR and SSR, SCI coordinates the flows by 
ensuring their integrations within the chain (Krajewski, Ritzman, & Malhotra, 2013:356).

SCS focuses on business process integration along the value chain to provide optimum 
value to the end customer (Qrunfleh & Tarafdar, 2013). While SCI is classified as inter-
nal integration, supplier integration, customer integration (Ellinger et al., 2015; Kim, 2009), 
another classification type is information integration and logistics integration. One of the 
SCI-related elements is logistics integration (LI). The LI stands for specific logistics practices 
and operational activities that control the outward flow of value and material from supplier to 
customers (Prajogo & Olhager, 2012).  
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SCS includes taking strategic decisions about supply chain practices and SCI (Qrunfleh 
& Tarafdar, 2013). ​There are limited numbers of studies in the literature on the relationships 
between SCS, supply chain practices, and performance (Othman et al., 2012; Qrunfleh, 2010; 
Qrunfleh & Tarafdar, 2013). There are studies in the literature on the effects of SCS on supply 
chain practices and supply chain integration, the effect of supply chain practices on Supply 
chain performance (SCP) (Sundram et al., 2011), and the effect of LI on SCP (Prajogo & 
Olhager, 2012).  

However, the number of studies examining the relationships between supply chain prac-
tices, SCI, and performance is limited (Ahmad & Saifudin, 2014; Kim, 2009; Kim, 2006). 
Studies examining the relationships between LSCS, supply chain practices (SSR and CR), LI, 
and SCP as a whole have not been found in the literature. Therefore, the research questions 
were formed as follows: 

•	 Does LSCS affect SCI?

•	 Does LSCS affect SSR and CR?

•	 Does LSCS directly affect operational performance?

•	 Have SCI and supply chain practices mediation role on the effect of LSCS on perfor-
mance? 

This research examines the relationships between SSR, CR, LI and LSCS and the effects 
of these variables on performance. The data was collected using survey method. Convenience 
sampling method is applied. The obtained data were analysed with exploratory factor analy-
sis, Confirmatory factor analysis, and Structural equation modelling (SEM) methods. 

Definition of Concepts

LSCS
With the competitive conditions getting harder, companies today adopt a cost-oriented 

management approach to gain market advantage, preferring to reduce their costs in producti-
on for goods offered to the market. Customers don’t want to pay for non-value-adding things 
and evaluate these operations as an extravagance. The lean manufacturing philosophy is based 
on excluding the activities that do not create value for the customer (Turan &Turan, 2019).  
Lean manufacturing is characterized as reducing the customer-order-time and product-deli-
very time by eliminating wasteful resources in the production flow (Bhasin & Burcher, 2006). 

SCS means a set of approaches that integrate suppliers, manufacturers, warehouses, and 
stores to produce and distribute products at the right time, at the right place, at the right qu-
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ality, to minimize the cost and increase the level of satisfaction (Qrunfleh & Tarafdar, 2013).  
The lean supply chain has resulted from the relationship between quality and cost factors that 
affect competitiveness (Konecka, 2010). LSCS focuses on quality improvement in the supply 
chain to eliminate waste, aims to create cost-effectiveness in the supply chain with effective 
inventory management (Qrunfleh & Tarafdar, 2013). 

SCI
SCI is divided into two as information integration and LI. LI means special logistics app-

lications and operational activities that control the material flow from the supplier to the 
customer with the outward value flow (Prajogo & Olhager, 2012). 

Supply Chain Practices

SSR
Supply chain practices are composed of SSR, CR, information sharing, information qua-

lity, lean applications and postponement (Li, Rao, et al., 2005; Qrunfleh, 2010). This research 
focuses on two of these applications; SSR and CR.

SSR is the long-term relationship between the suppliers of the organization. This relati-
onship is designed to leverage participant organizations’ strategic and operational capabilities 
to help them achieve significant benefits (Li, Rao, et al., 2005). SSR not only purchases goods 
and services from suppliers but also affects suppliers’ systems and operational capabilities, 
adds value to goods and services, and improves the performance of the entire supply chain 
(Qrunfleh, 2010: 33). 

CR
CR includes the activities carried out by employees to provide customer acquisition, inc-

rease customer satisfaction, establish long-term relationships with customers, ensure cus-
tomer loyalty and develop different products than competitors (Li, Rao, et al., 2005). CR 
activities include the relationship not only with customers but also with suppliers and service 
providers (Alshurideh et al., 2019)

SCP
Today, with the effect of globalization, the perception of competition of enterprises is 

changing. Businesses try to gain a competitive advantage by managing performance well 
(Acar, 2010; Onay & Kara, 2009).  Gunasekaran et al.  (2001) defined SCP as overall effici-
ency and effectiveness of the supply chain. Gunasekaran et al.  (2001) analysed SCP in three 
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dimensions; strategic, tactical and operational. Operational dimensions of SCP should conta-
in are customer service and ability to responding change (Van Hoek, 1998; Beamon, 1999). 
Flynn et. al. (2010) measured SCP as operational performance and business performance.  

Research Method

Research Purpose
In the literature, the relationships between SCS, supply chain practices, and performance 

(Othman et al., 2012; Qrunfleh, 2010; Qrunfleh & Tarafdar, 2013), between SCS, integrati-
on, and performance (Qi, Huo et al., 2017), between supply chain practices, integration, and 
performance (Ahmad & Saifudin, 2014; Kim, 2009; Kim, 2006) were examined. However, 
no study was found that investigated the relationships between LSCS, SSR and CR, LI, and 
SCP as a whole. This study aims to analyse the effects of LSCS, SSR, CR, and LI on SCP.

The research model created by conducting domestic and foreign literature research comp-
rises valid and reliable scales suitable for the research purpose. According to the research 
model, the dependent variables are SSR, CR, LI, and SCP, and the independent variable is 
LSCS. The research model of this study can be seen in Figure 1.

The models and hypotheses developed for the research are as follows: 

 

Figure 1. Research model

Qrunfleh (2010) states that LSCS has a significant relationship with SSR. Accordingly, the 
following hypotheses were suggested: 
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H1: LSCS affects SSR. 

H2: LSCS affects CR. 

In their study, Qrunfleh, Tarafdar & Nathan (2012) stated no direct effect between supply 
chain strategies and LI. However, Parast & Spillan (2014) found a positive relationship bet-
ween logistics/supply chain strategy and LI/SCI in their study. Accordingly, the following 
hypothesis was proposed: 

H3: LSCS affects LI. 

It is stated that supply chain strategies increase SCP and firm performance in the Qrunfleh 
study (2010), and LSCS does not have a significant positive effect on SCP in the Sukwadi, 
Wee and Yang study (2013). Othman et al. (2012) reported a significant impact between the 
SCP responsiveness of the LSCS and the SC responsiveness of the LSCS. Although there is 
no direct relationship between the SCS and performance, they stated that the effect increases 
with the mediation relationship of the supply chain practices. Accordingly, the following 
hypothesis was introduced: 

H4: LSCS affects SCP. 

Kim (2009) has declared a positive relationship between supply chain practices and SCI in 
his work. Furthermore, Kim (2006) states a positive relationship between supply chain prac-
tices and SCI in small-scale enterprises and a negative relationship in large-scale enterprises. 
Accordingly, the following hypotheses were suggested: 

H5: SSR affects LI. 

H6: CR affects LI. 

Sukwadi and Saifudin (2014) have found that SSR does not have a direct effect on SCP. 
Ahmad and Saifudin (2014) have found that supply chain practices do not directly impact 
SCP, but there is a relationship between supply chain practices  and SCP through the media-
ting effect of LI. Qrunfleh (2010) has discovered a positive, significant relationship between 
SSR and SCP and that the harmony of supply chain practices  improves SCP and firm per-
formance. Sundram et al. (2011) have found that supply chain practices significantly impacts 
SCP. Othman et al. (2012) have found that there is a relationship between supply chain stra-
tegies and SCP when supply chain practices are the mediator variables. Gharakhani et al. 
(2012) have stated that supply chain practices positively affect innovation and corporate per-
formance. Li, Nathan et al. (2006) have found that high levels of supply chain practices inc-
rease organizational performance. Accordingly, the following two hypotheses were proposed: 

H7: SSR affects SCP. 

H8: CR affects SCP. 
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Li, Yang et al. (2009) have stated that SCI positively impacts SCP through to the media-
ting effect of information technology. Moshkdanian & Author (2013) have found a forceful 
and positive relationship between LI and SCP, while Prajogo and Olhager (2012) have found 
a positive relationship between LI and performance. Osei (2017) has stated that a positive, 
significant relationship between internal and external integration also positively significantly 
affects business performance. Accordingly, the following hypothesis was suggested: 

H9: LI affects SCP. 

The Sample
The population consists of enterprises with ten or more employees operating in the manu-

facturing sector in Edirne, Tekirdağ, and Kırklareli. Manufacturing sector is selected as lean 
manufacturing practices are more common in manufacturing sector. The survey method was 
utilized in the study. Since it was impossible to achieve the entire universe, a sample collec-
tion method from the main population was preferred. A total of 294 businesses were reached. 
The respondents were firm owners, general managers, plant managers and department mana-
gers as they have sufficient knowledge to answer the questions. 280 of the obtained question-
naires could be used. There are different approaches for determining the number of samples. 
According to Child (2006), the sample size should be five times the number of statements. 
According to Kline (1994), sample size should be at least twice and  preferably ten times the 
number of items. In this study, since the number of statements was 24, the 280 samples were 
sufficient as it exceeds ten times the statement number. Participants in the study were selected 
with the non-random convenience sampling method. 

Measurement
The questionnaires are developed in light of previous literature studies. A five-part qu-

estionnaire is prepared through the literature examination. A pilot study is conducted before 
starting the actual survey. The pilot questionnaire ensured us to make some corrections and 
changes to increase the consistency and comprehensibility between the statements. The data 
is collected by face-to-face surveys between June 2017 and May 2018. 

The scales used in this study were obtained from the literature. The LSCS scale developed 
by Qi, Boyer & Zhao (2009), including seven statements, is used to measure the LSCS. Five 
LI statements are obtained from Prajogo & Olhager (2012). The scale developed by Tarafdar 
& Qrunfleh (2017) is used to measure the SSR and CR variables. SCP statements are obtained 
from Flynn, Huo & Zhao’s (2010) research. They measure SCP as operational performance 
and business performance. In this research operational performance items of Flynn, Huo & 
Zhao’s (2010) is used to measure SCP.  Although the operational performance scale comp-
rised six statements, one was excluded from the study because it was not intelligible for the 
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participants in the pilot study, and the current SCP scale consists of five statements. Each 
statement is tested with a 5-point Likert scale. Some statements used for measurement are 
“The products offered to our customers are standard and impossible to personalize”, “The 
distribution of incoming and outgoing products is in integration with suppliers”, “We measu-
re and evaluate customer satisfaction” and “Order delivery time is short in our supply chain”. 
The last part covered the statements about determining the demographic characteristics of 
the companies. Ethics committee approval of this study was received from Trakya Univer-
sity Social and Human Sciences Research Ethics Committee under the permission number 
2017.05.03 dated 10.05.2017.

Findings
According to the findings of the research; while 31.1% of the enterprises taking part in the 

research were in the food sector, 25% are in the textile sector, and the rest are in other sectors. 
68.2% of the enterprises are 21 years old or more, 11.1% are between 16 and 20 years, 6.4% 
are between 11 and 15 years, 6.4% are between 6 and 10 years, and 7.9% are between 1 and 
5 years. In terms of the number of employees, 38.2% are medium-sized enterprises (50-249 
employees), 33.2% are large-scale enterprises (250 or more employees), 28.6% are small-
scale enterprises (10-49 employees). Classification according to number of employees are 
conducted using KOSGEB classification (https://www.kosgeb.gov.tr). 85% of the enterprises 
participating in the research are full-national capital enterprises, 8.2% are full-foreign capital 
enterprises, 2.9% are national-capital-dominated enterprises, 2.5% are foreign capital-domi-
nated enterprises, and 1.4% are half-domestic half-foreign capital enterprises. Of the business 
managers participating in the research, 45.7% are department managers, 22.5% are business 
managers, 16.4% are business owners/partners, and 15.4% are other managers. 

Exploratory Factor Analysis and Reliability Analysis
Exploratory factor analysis, Confirmatory factor analysis, and SEM methods are used in 

the research. First, the dataset is checked for normal distribution. In this study, the LI2, CR1, 
SCP3, SCP5 kurtosis values ​​in the scale are above 2, however skewness and kurtosis values 
of the other variables are between +2 and -2. If the values ​​are within this range, the data are 
considered normally distributed (George & Mallery, 2016:114). Therefore, the data could be 
said normally distributed.

The result of the Kaiser-Meyer-Olkin (KMO) test used to evaluate the suitability of the 
data set for factor analysis was 0.811. As a result of the factor analysis, the statements are 
grouped under five factors.

Some items on the scale were excluded because of cross-loading on other factors. Particu-
larly, LSCS2, LSCS3, LSCS5 items were removed from the LSCS scale. In previous studies, 
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items related to this scale were also removed for these reasons (Qi, Boyer & Zhao, 2009). 
The result of exploratory factor analysis is seen on Table 1 which demonstrates Cronbach’s 
α and Average Variance Explained (AVE) as well. While factor loadings in the scale were 
generally between 0.515 and 0.722 in the LSCS, the lowest was 0.704, and the highest was 
0.881 in other scales. According to Table 1 Cronbach’s α values are between 0,528 and 0,805. 
Cronbach’s α value more than 0.6 can be regarded as a satisfactory reliability (Malhotra & 
Birks, 2000: 307). The only factor with a Cronbach’s α value under 0.6 is LSCS (0,528) 
which is very close to 0,6. 

Tablo 1
Rotation Sums of Squared Loadings

Items LSCS LI

Supply Chain 
Practices

SCP

Initial Ei-
genvalues

Variance 
Explained 

(%)SSR CR

LSCS1 Our supply chain supplies predictable 
products. 0.717

1.491 9.896

LSCS4 Our supply chain provides customer 
with standardized products 0,612

LSCS6
Our supply chain selects the suppliers 
based on their performance on cost 
and quality

0.515

LSCS7 Our supply chain structure seldom 
changes 0.722

LI1 Inter-organizational logistic activities 
are closely coordinated. 0.704

5.642 18.965

LI2
Our logistics activities are well in-
tegrated with suppliers’ logistics ac-
tivities

0.802

LI3
We have a seamless integration of 
logistics activities with our key supp-
liers

0.855

LI4

Our logistics integration is characte-
rized by excellent distribution, trans-
portation, and/or warehousing facili-
ties

0.774

LI5
The inbound and outbound distributi-
on of goods with our suppliers is well 
integrated

0.740

SSR2 We solve problems jointly with our 
suppliers 0.855

1.122 8.531
SSR3 We introduce our key suppliers in our 

planning and goal-setting activities 0.791

CR2 Measure and evaluate customer satis-
faction 0.854

1.667 13.504CR3 Determine future customer expecta-
tions 0.881

CR4 Facilitate customers’ ability to seek 
assistance from us 0.775
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Items LSCS LI

Supply Chain 
Practices

SCP

Initial Ei-
genvalues

Variance 
Explained 

(%)SSR CR

SCP1 Our company can quickly respond to 
changes in market demand. 0.776

1.895 14.755

SCP2
Our company can quickly modify pro-
ducts to meet our major customer’s 
requirements.

0.828

SCP3 Our company can quickly introduce 
new products into the market. 0.757

SCP4

The lead time for fulfilling customers’ 
orders (the time which elapses betwe-
en the receipt of customer’s order and 
the delivery of the goods) is short.

0.724

Cronbach’s Alpha 0.528 0.877
0.698 0.873

0.805
0.752

These values showed that all of the scales were reliable enough for this study.  

Confirmatory Factor Analysis
In testing the structural equation models, goodness-of-fit evaluation criteria are taken into 

account. The factors are found to be statistically significant because the p values of the factors 
were p<0.05. Confirmatory factor analysis criteria taken into account and the criteria values 
obtained after Confirmatory factor analysis are shown on Table 2.   

Table 2
Generally Accepted Goodness of Fit Criteria
Goodness-of-
Fit Criteria LSCS LI Supply Cha-

in Practices SCP All Variables Measures of Good 
Fit

Measures of  
Acceptable Fit

CMIN/Df 2.433 1.388 3.150 1.886 2.428 0 ≤ χ2/df ≤ 2 2≤ χ2/df ≤ 5
GFI 0.991 0.994 0.982 0.997 0.900 0.95≤ NFI≤ 1.00 0.90 ≤ NFI < 0.95
CFI 0.966 0.998 0.985 0.998 0.917 0.95≤ NFI≤ 1.00 0.90 ≤ NFI < 0.95
RMSEA 0.072 0.037 0.080 0.056 0.072 0≤RMSEA≤0.05 0.05≤RMSEA≤0.08
NFI 0.946 0.99 0.97 0.995 0.868 0.95≤ NFI≤ 1.00 0.90 ≤ NFI <0.95
Reference: Hooper et al., 2008

Discriminant and Convergent Validity 
Discriminant validity and convergent validity are tested and results can be seen on Table 

3. The bold values on the diagonal are root square of AVE values. The values in the cells are 
correlation coefficients on the top and square of correlation coefficients in brackets.
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Table 3
Discriminant Validity of the Measurement Model

Variables
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Lean Supply Chain Strategy (LSCS) 0.502
Logistics Integration (LI) 0.301

(0.090) 0.757

Strategic Supplier Relationship  
(SSR)

0.097
(0.009)

0.521
(0.271) 0.755

Customer Relationship (CR) 0.269
(0.072)

0.495
(0.245) 0.333 (0.110) 0.841

Supply Chain Performance (SCP) 0.185
(0.034)

0.416
(0.173)

0.314
(0.098)

0.367
(0.134) 0.737

Composite Reliability	 0.570 0.870 0.721 0.879 0.827

In order for Convergent Validity to be acceptable, Composite Reliability values should be 
at least 0.6 (Hair, Hult et al., 2014:102). Here, the Composite Reliability values are within 
the acceptable range for the variables other than LSCS. Since the LSCS value are very close 
to the limit of 0.60, the Composite Reliability values could be suggested to be appropriate. In 
addition, it is acceptable when factor loads are not below 0.40 (Hair, Hult et al., 2014: 104). 
In this case, the model could generally be said to have Convergent Validity. 

For the test of discriminant validity, correlations between factor loads obtained as a result 
of Confirmatory factor analysis should be less than 0.90 (Kline, 2011: 116). In the current 
study, the model is discriminately valid. 

Structural Equation Modelling Test
In order to test the hypotheses, the research model created was tested with the AMOS 23 

package program. The results are demonstrated in Table 4.

Table 4
Model Parameter Estimates  

Structural Equations Standard Coeffi-
cients (β)

Non-Standard Coeffi-
cients

Standard 
Error Critical Rate P

(H1)LSCS →SSR 0.212 0.14 0.066 2.158 *
(H2)LSCS →CR 0.335 0.27 0.081 3.357 ***
(H3)LSCS→LI 0.17 0.15 0.078 0.196 0.057
(H4)LSCS→SCP 0.04 0.04 0.093 0.452 0.651
(H5)SSR →LI 0.341 0.44 0.089 4.919 ***
(H6)CR → LI 0.35 0.37 0.076 4.900 ***
H7)SSR → SCP 0.070 0.10 0.098 1.071 0.284
(H8)CR → SCP 0.199 0.25 0.095 2.577 **
(H9)LI → SCP 0.271 0.31 0.102 3.079 ***
*p≤0.05   ** p≤0.01      ***p≤0.001
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The fit indices of the model (CMIN=312.717, df=123, χ2/df=2.542, p=0.000, GFI=0.894, 
CFI=0.909, RMSEA=0.074 and NFI=0.861) met the fit criteria. However, when the regres-
sion weights and significance values of the paths in the model were examined, some paths 
are seen to be insignificant (p>0,05).  These paths represent the hypothesis H3, H4 and H7 
which are not accepted. These insignificant paths are excluded from the model, and the mo-
del is reanalysed, and the modification indices are applied. Figure 2 shows the resulting new 
structural equation model. 

Figure 2. modified structural equation model.

All paths are found significant according to the regression weights (estimates) and signi-
ficance values of the final model obtained in the analysis result. The fit indices of the model 
(CMIN=314.041, df=125, χ2/df=2.512, p=0.000, GFI=0.893, CFI=0.910, RMSEA=0.074, 
NFI=0.860) met the fit criteria.
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Table 5
Model Parameter Estimates  

Structural Equations Standard Co-
efficients (β) 

Non-Standard Coef-
ficients 

Standard 
Error Critical Rate  P

(H1)LSCS → SSR 0.376 0.14 0.065 2.126 *
(H2)LSCS → CR 0.336 0.27 0.081 3.366 ***
(H5)SSR→LI 0.652 1.55 0.760 2.044 *
(H6)CR → LI 0.353 0.38 0.076 4.936 ***
(H8)CR → SCP 0.206 0.26 0.090 2.821 **
(H9)LI → SCP 0.320 0.37 0.091 4.062 ***
*p≤0.05   ** p≤0.01      ***p≤0.001

Mediation Variable Testing in Structural Equation Modelling 
In the structural equation model, the sum of the direct and indirect relationships shows the 

total effect. Depending on these indirect effects, the significance of the mediating effect was 
also measured with the Sobel Test. 

• Mediating Role of SSR in the Effect of LSCS on LI 
There is no direct effect between LSCS and LI. However, the total impact with the SSR 

variable was 0.364. Therefore, SSR has a mediating effect between LSCS and LI. It is statis-
tically significant since p=0.034 between LSCS and SSR and p≤0.001 between SSR and LI. 
This mediation is not significant according to the Sobel Test (p=0.138). 

• Mediating Role of CR in the Effect of LSCS on LI 
There is no direct effect between LSCS and LI. However, the total effect with the CR 

variable is 0.364. Therefore, CR had a full mediator effect between LSCS and LI. It is statis-
tically significant because p≤0.001 between LSCS and CR and p≤0.001 between CR and LI. 
According to the results of the Sobel test, the LSCS variable indirectly significantly affects 
LI through CR (p=0.005). 

• Mediating Role of CR in the Effect of LSCS on SCP 
There is no direct effect between LSCS and SCP. However, since the total effect with the 

CR variable was 0.186, CR has a full mediator effect between LSCS and SCP. It is statisti-
cally significant since p≤0.001 between LSCS and CR, p=0.005 between CR and SCP. Accor-
ding to the results of the Sobel test, the LSCS variable affected SCP indirectly significantly 
through CR (p=0.0290). 

• Mediating Role of LI in The Effect of SSR on SCP 
There is no direct interaction between SSR and SCP. However, since the total effect with 
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the LI variable is 0.208, the LI variable has a full mediation effect between SSR and SCP. It 
is statistically significant because p=0.041 between SSR and LI and p≤0.001 between LI and 
SCP. This mediation is not significant according to the Sobel Test (p=0.068). 

•  Mediating Role of LI in The Effect of CR on SCP 
While the CR variable directly affected the SCP variable at a value of 0.206, the total 

effect with the LI variable is 0.319. In this case, the LI variable has a partial and significant 
mediation effect of 0.113 between CR and SCP. It is statistically significant because p≤0.001 
between CR and LI, p≤0.001 between LI and SCP, and p=0.005 between CR and SCP. Ac-
cording to the results of the Sobel test, the CR variable directly and significantly affected the 
SCP through LI (p=0.0016). The strong customer relations of the companies will increase the 
supply chain performance indirectly and directly through logistics integrations.  

Discussion

This study investigates the effect of the Lean supply chain strategy on SCP. In this context, 
it also examined the impact of the lean supply chain strategy on SSR and CR, the supply cha-
in applications. The research findings are related with the literature from several following 
dimensions: 

•	 LSCS is determined to have a significant direct effect on SSR which is consistent 
with the literature as Qrunfleh (2010) stated that lean supplier practices have a direct 
effect on SSR.   

•	 A significant direct effect of LSCS on CR is determined which is consistent with 
Othman et al. (2012) whom stated that supply chain applications (customer relations, 
strategic supplier relations) have a mediating effect between supply chain strategies 
and supply chain performance.

•	 No significant direct effect of LSCS on LI is determined. Qrunfleh, Tarafdar & Nat-
han (2012) have stated that LSCS does not affect LI directly, however LSCS affects 
LI through the moderation role of the information system.  

•	 No significant direct effect of the LSCS on the SCP is detected. Sukwadi et al. (2013) 
have stated that LSCS do not have a significant positive effect on SCI, while Çiçek-
dağı (2019) has found that LSCS has a significant and positive relationship with SCP 
in their research on food logistics in hotel businesses. Besides, Othman et al. (2012) 
have stated a significant effect between LSCS’s SCP responsiveness and LSCS’s 
supply chain responsiveness. Çalıskan et al. (2016) have also declared that there is 
a direct effect between SCS and performance. However, although there is no direct 
relationship between SCS and performance, it is stated that the effect increases with 
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the mediating relationship of supply chain practices between SCS and performance.  

•	 A statistically significant positive effect of SSR on LI is detected. A statistically signi-
ficant positive effect of CR on LI is detected. Kim (2009) stated a positive relations-
hip between Supply chain practices and SCI. 

•	 No statistically significant direct effect of the SSR on the SCP is detected. However, 
this effect is insignificant. While Ahmad & Saifudin (2014) have suggested no direct 
effect but a relationship through LI, Qrunfleh (2010) and Sundram et al. (2011) have 
argued that there is a direct effect. In this case, generally, an impact can be said to 
exist. 

•	 There is a significant positive effect of CR on SCP. It is revealed that CR was subs-
tantial to increase SCP. Qrunfleh (2010) has stated that there is a significant positive 
relationship between CR and SCP. Sundram et al. (2011) have stated that supply chain 
practices (SSR, CR, information sharing, information quality, product delay, vision 
and purpose acceptance, risk and reward sharing) has a significant impact on SCP.  

•	 A statistically positive effect of LI on SCP is detected. Prajogo & Olhager (2012) have 
stated that there is a positive relationship between LI and performance. Toker&Pınar 
(2020) determined that customer and supplier integration has a positive and signifi-
cant effect on business performance, and internal integration insignificantly affects 
business performance. In particular, they emphasized the high positive impact of cus-
tomer integration on business performance. 

•	 SSR has a mediating effect on the effect of LSCS on LI. However, this effect is insig-
nificant. 

•	 The CR has a full mediator effect on the effect of LSCS on LI.  

•	 CR has a significant full mediation effect between LSCS and SCP. Similarly, Othman 
et al. (2012) reported that supply chain practices mediate the relationship between 
chain strategies and SCP

•	 LI has a full mediation effect on the effect of SSR on SCP. In the study of Ahmad 
& Saifudin (2014), supply chain practices (SSR, CR, information sharing) has no 
direct effect on SCP. However, when LI is the mediating variable, its effect becomes 
significant.  

•	 While the CR directly affects the SCP, the total effect of the CR on the SCP increases 
with the LI variable. In this case, partial mediation effect of LI variable is seen betwe-
en CR variable and SCP. 
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•	 LI’s effect on the SCP is significant. In addition, the mediating effect between CR and 
SCP is also significant. Therefore, LI studies should be given importance. 

Conclusions

According to the findings LSCS effects both SSR and CR which shows that these supply 
chain practices are influenced by supply chain strategy at least LSCS. Practices such as supp-
lier selection and evaluation or customer relationship management are tied to LSCS and the 
managers should focus on their supply chain strategy to improve their supply chain practices.   
It is recommended to develop lean practices in order to improve SSR and CR. The managers 
need to realize that quality and cost factors alone are not enough in the SCP development, and 
LI is also substantial. LSCS is related to SSR, but neither LSCS nor SSR alone affects SCP. 
SSR shows its effect on SCP via LI. That’s why LI is crucial. For these reasons, the companies 
need to develop strategies to increase supply chain performance, review supply chain practi-
ces and integration, and use effective information technologies to provide efficient customer 
satisfaction and LI. Using a system providing a rapid information flow to the production faci-
lity as soon as a product reaches the customer is recommended. In order to develop long-term 
relationships with few suppliers, it is suggested to make virtual cooperation or face-to-face 
meetings depending on the company’s conditions. 

Since it is a new research area in Turkey, no study has addressed all the LSCS, SSR, CR, 
LI, and SCP factors. The research is limited to small-scale, medium-sized, and large-scale 
manufacturing companies in Edirne, Tekirdağ, Kırklareli. Most companies in the region are 
in the food and textile sectors. Therefore, it is difficult to determine other sectors’ specific re-
lations. Company officials can hardly allocate time to respond to the survey. The non-random 
convenience sampling method was applied in this study. Therefore, it could not be generali-
zed as a limitation. 

This research is significant because it was carried out in a new field in our country. The 
value of the study is academically high. This study will contribute to the deficiency in the na-
tional literature, and the findings will be a valuable resource for similar studies in the future. 
Researchers who will work on this subject can work sectoral in other regions, especially on 
large-scale companies. ​They can compare their studies (conducted with the same or different 
scales) with this study. In addition, they can include other variables such as agile supply chain 
strategy and supply chain orientation, which can affect supply chain performance, into the 
model. 

It is recommended that the manufacturing enterprises operating in our country consider 
these factors, and the effective use of these factors will contribute to their businesses. This 
study may be a pioneer for others to be carried out in our country, both manufacturing and 
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service enterprises. 
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