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Abstract 
 

The study investigated the influence of supply chain integration on operational performance 

through supply chain responsiveness and innovation capability. Data collection used a 

questionnaire designed with a 7-point Likert scale in Google Form and printed format. The 

questionnaire is distributed through social media, email, WhatsApp, and mail posts. The sampling 

method uses probability sampling technique utilizing online software https://numbergenerator.org/. 

Of the 266 population of food and beverage companies in East Java, as many as 140 samples were 

selected. Data analysis used the partial least square technique (PLS) utilizing SmarrtPLS Version 

3.0 software. The analysis results showed that the nine hypotheses formulated were empirically and 

significantly supported. Supply chain integration affects supply chain responsiveness, innovation 

capability, and operational performance. In addition, supply chain responsiveness and innovation 

capability positively affect operational performance. This study's exciting and new findings are the 

mediating role of supply chain responsiveness and innovation capability. This result offers solutions 

to practitioners to build supply chain integration, supply chain responsiveness, and innovation 

capability to improve operational performance. The theoretical contribution of this research is 

mainly in the mediating role of supply chain responsiveness and innovation capability on the 

influence of supply chain integration on operational performance. 
 

Keywords: Supply Chain Integration; Supply Chain Responsiveness; Innovation Capability; Operational 

Performance. 

 

1. Introduction 
 

The Covid-19 pandemic has impacted the 

decline in the performance of the manufacturing 

industry. Manufacturing companies themselves 

are the sectors that have suffered the most drop 

in operational performance caused by this 

pandemic. In Indonesia, the government implements 

various policies such as large-scale social 

restrictions (PSBB) and Community Activity 

Restrictions (PPKM) to avoid the spread of 

Covid-19. These policies have an impact on 

declining performance, such as manufacturing 

companies. One of the impacts of the Covid-19 

pandemic is the disruption of supply and demand 

which will ultimately reduce the operational 

performance of manufacturing companies. In 

addition, industrial sectors such as Pharmacy 

experienced an increase in demand, especially 

for Health products needed by the community to 

overcome and prevent the Covid-19 virus. The 

products in question are hand sanitizers, masks, 

and medicines to prevent covid-19. However, 

this increased demand is also underserved due to 

the hampered production process. The company's 

operational performance development can be 

seen from the Purchasing Manager Index   

 

(PMI)."  PMI is an indicator of the performance 

of manufacturing companies that reflects: new 

product development, flexibility, cost, time to 

market, and delivery. This PMI index (Jabbour et 

al., 2013) also describes the company's operational 

PERF because operational performance is also 

measured by indicators of cost, flexibility, 

delivery time, and quality. According to the 

Ministry of Industry, 50% of the performance of 

the manufacturing industry has decreased due to 

the Covid-19 pandemic. Therefore, manufacturing 

companies must take (Ginting, 2020) actions and 

strategies to improve the company's performance 

and simultaneously avoid the spread of covid-19.  

The question that arises and needs to be 

answered is how the company, in this case,  

especially manufacturing companies, can 

improve operational performance in conditions 

of supply and demand disruption. This condition 

requires companies, including industrial manufacturers, 

to respond to this disruption quickly through 

responsive supply chains (supply chain responsiveness). 

Operational performance is defined as achieving 

the company's operations in terms of quality and 

productivity (Kafetzopoulos & Psomas, 2015). 

Several previous studies show that companies 

https://numbergenerator.org/
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can improve operational performance through 

supply chain integration, supply chain responsiveness, 

and innovation capability. Research from Siagian 

et al. (2021) shows that supply chain responsiveness 

(SCR) can improve the company's operations by 

maximizing the use of resources contained in the 

company to face the competition that occurs. SCR 

is an interaction between supply chain activities 

and market conditions to provide products better 

than before. According to (Kim & Cavusgil, 

2009) and (Tseng & Liao, 2015), supply chain 

integration (SCI) is intended as collaboration and 

integration between organizations in a supply 

chain that can reduce costs and improve 

performance. Other research has also found that 

supply chain integration is also a concept that can 

be used to improve operational performance. 

(Cheng et al., 2016). SCI is a coordination activity 

in all activities, ranging from suppliers and 

manufacturers to customers, who can improve the 

company's performance to increase (Tseng & 

Liao, 2015; Tian et al., 2021).  It has been 

confirmed that it's innovation and performance 

have a positive relationship. In addition, the level 

of innovation can significantly increase the 

company's productivity, knowledge, and profit. 

As a result, innovative companies show much 

higher profits and growth rates compared to non-

innovative companies. Innovation capability is 

defined as the level of innovation capability of an 

enterprise that is temporary and has many points 

of view or a multidimensional concept  

(Kafetzopoulos & Psomas, 2015).  In addition, 

innovation capability is the best way to improve 

performance and more competitive capabilities. 

(Saunila et al., 2014). 

In addition, SCI is the basis for more quickly 

and effectively responding to the changing 

business environment. Thus, SCI directly affects 

SCR (Yu et al., 2019).  SCI also has an essential 

role in the realization of innovation in  

organizations. Production process activities must 

be balanced with communication between 

partners so that no mistake occurs. Integration 

with supply chain partners can provide the 

knowledge needed to improve innovation 

capabilities. According to Kumar et al. (2020) and 

Yu et al. (2019), supply chain responsiveness 

allows a rapid response to technological 

developments and new products. SCR also pays 

attention to competitors who develop identical 

products not to lose. In addition, it must also be 

able to analyze what is more needed by customers 

and create a product through collaboration with 

partners to produce more innovative products 

(Bag et al., 2018) 

From the review of the phenomenon above, 

there is a practical gap where manufacturing 

companies experience a significant decline in 

operational performance, so it is necessary to find 

a solution. In addition, previous studies show 

what factors can improve the company's  

operational performance, including supply chain 

integration, supply chain responsiveness, and 

innovation capability. However, previous studies 

have only focused on the direct influence between 

the two variables, and there has been no research 

examining the mediating role of these variables. 

This research aims to build a model involving four 

constructs that have been discussed above, 

namely the influence of supply chain integration 

on operational performance through supply chain 

responsiveness and innovation capability. The 

research update lies in a model that involves four 

constructs in a manner with the mediation of 

supply chain responsiveness and innovation 

capability. Based on this model, the questions that 

need to be answered in this study are as follows: 

1) whether previous studies apply to the industrial 

population in Indonesia, 2) Whether variable 

supply chain responsiveness and innovation 

capability mediate supply chain integration 

relationship with operational performance. The 

results of this study make a practical contribution 

as input for industry players related to strategies 

to improve operational performance in the 

perspective of supply chain management. Furthermore, 

it contributes to academics and researchers, 

especially the mediating role of variable supply 

chain responsiveness and innovation capability in 

improving operational performance. 
 

2. Literature Review 
 

2.1. Supply Chain Integration 
 

Supply chain integration (SCI) is a series of 

activities closely related to the planning, 

coordination, and control related to the 

procurement of raw materials, production process, 

distribution of goods, and delivery of products to 

customers. The implementation of SCI is 

expected to obtain information to achieve a good 

alignment of goals (Cheng et al., 2016). Some 

authors have conducted performance measurement 

studies throughout the supply chain based on 

these performance measures with individual 

measurements of company performance (Hussein 

Zolait et al., 2010). This research adopts research  
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from Tseng & Liao (2015) the measurement of 

supply chain integration with eight indicators as 

follows: 1) Companies exchange information with 

supplier partners (SCI1), 2) Conduct strategic 

collaboration with partners (SCI2), 3) Collaboration 

with partners is based on trust and mutual benefit 

(SCI3), 4) The Company integrates data internally 

using information systems/ technology (SCI4), 5) 

Coordinating across departments periodically 

(SCI5), 6) The Company makes production plans 

periodically with suppliers (SCI6), 7) the company 

makes regular contact with customers (SCI7), and 

8) the company collaborates between different 

departments (SCI8). 
 

2.2. Supply Chain Responsiveness 
 

Supply chain responsiveness (SCR) is 

defined as the ability of supply chain partnerships 

to interact quickly with the current market (Kim 

& Cavusgil, 2009). SCR must respond quickly to 

customers changing needs while paying attention 

to other competitors in developing a new product 

(Fayezi & Zomorrodi, 2015). Furthermore, 

manufacturing responsiveness is needed to cope 

with changing dynamic customer needs (Bag et 

al., 2018). In addition, SCR must also adjust 

supply chain operations following the current 

market conditions by conducting strategic 

collaboration with supply chain partners (Yu et 

al., 2019). Research by Yu et al. (2019) measured 

supply chain responsiveness using four indicators 

that will also be used in this study, namely: 1) 

Able to respond to changes in customer demand 

faster than competitors (SCR1), 2) Able to 

respond quickly to changes in competitor strategies 

(SCR2), 3) Able to introduce new products faster 

than competitors to the market (SCR3), 4)  Have 

a supply chain strategy that can adjust to 

customer's wishes (SCR4). 
 

2.3. Innovation Capability 
 

Innovation capability is defined as a company's 

ability to innovate and has a multidimensional 

concept (Kafetzopoulos & Psomas, 2015).  

Innovation requires creative organizational 

empowerment, such as internal company promotion 

activities and the company's ability to respond to 

changes in the external environment (Saunila et 

al., 2014). Companies are required to take 

advantage of the opportunities by providing 

customer needs that still do not exist today 

(Hussein Zolait et al., 2010). The continuous 

innovation process will encourage the company to 

get the best results (Bag et al., 2018). Ganguly et 

al. (2019) suggested innovation capability  

measurements using six indicators that were also 

used in this study, namely: 1) Able to introduce 

new products and services (IC1), 2) Commercialize 

new product and service ideas (IC2), 3) Have 

creative in carrying out their operating methods 

(IC3), 4) Develop new techniques/processes for 

new product development (IC4), 5)  Be the first in 

the development of a new product (IC5), and 6) 

Be the first in marketing a new product (IC6). 

 

2.4. Operational Performance 

 

Operational performance is defined as the 

achievement of an operation of a company in the 

form of quality and productivity (Kafetzopoulos 

& Psomas, 2015). Operational performance 

includes the concept of the company's operations, 

company management, as well as the advantages 

and disadvantages of the company's activities 

(Tseng & Liao, 2015b). Operational performance 

basically measures the output and productivity of 

a process (Hussein Zolait et al., 2010). This 

measurement aims to find out whether a process 

is effective or improved to get maximum profit 

(Saunila et al., 2014).  This research uses 

indicators recommended by Kafetzopoulos & 

Psomas (2015): 1) The company can increase the 

speed of delivery of goods and reduce the lead 

time (OP1), 2) the company can improve the 

quality of its products (OP2), 3) the company can 

be flexible in dealing with customers (OP3), 4) the 

company can improve product development (OP4), 

and 5)  The company can lower its production 

costs (OP5). 

 

2.5. Influence of Supply Chain Integration on 

Supply Chain Responsiveness 

 

Supply chain integration enables supply chains 

to quickly and effectively respond to a rapidly 

changing business environment. (Flynn et al., 

2010; Huo, 2012; Wong et al., 2011) (Yu et al., 

2019). Relationships with suppliers and 

customers can increase productivity, flexibility, 

and accurate information in reducing current 

uncertainty (Siagian et al., 2021). The integration 

relationship factor has a fairly high impact on 

communication and has a low impact on the 

development of flexibility (Fayezi & Zomorrodi, 

2015). Based on the above arguments, the first 

hypothesis can be formulated as follows. 
 



Johono: Impact of Supply Chain Integration, Supply Chain Responsiveness, and Innovation Capability 33 

 
 
 

H1:  Supply chain integration affects supply chain 

responsiveness. 

 

2.6. Influence Supply Chain Integration on 

Innovation Capability 

 

Supply chain integration positively impacts 

innovation capability (Kolbe et al., 2021). 

Collaboration with the customers and suppliers 

enables the company to create a new product 

(Jimenez-Jimenez et al., 2019). Integration with 

suppliers allows the companies to develop innovative 

products and improves competitiveness globally 

(Kumar et al., 2020; Siagian et al., 2021; Tarigan 

et al., 2021).  Based on the description above, 

hypothesis 2 can be formulated as follows. 

H2: Supply chain integration affects innovation 

capability. 

 

2.7. Effect of Supply Chain Integration on 

Operational Performance 

 

Supply chain integration positively 

influences performance outcomes (Hussein Zolait 

et al., 2010). Supply chain integration should be 

able to regulate the efficient flow of goods by 

paying attention to the time interval between the 

customer's demand for the service and its 

delivery. SCI, where partners share relevant and 

accurate information, is more effective than a 

collaboration lacking characteristics (Siagian et 

al., 2021; Tseng & Liao, 2015b; Vafaei-Zadeh et 

al., 2020). Supplier integration facilitates 

suppliers to understand and anticipate the needs of 

factory networks. Supplier relationship management, 

one of the supply chain integration, significantly 

affects firm performance in the 3-star Hotels in 

Surabaya, Indonesia (Chandra Tanuwijaya et al., 

2021). In addition, research on fifty-three 3PL 

logistics companies in East Java, Indonesia, 

indicated that customer relationship management, 

which is part of supply chain integration, 

significantly affects organizational performance 

(Santoso & Siagian, 2019). Furthermore, exchanging 

information about products, processes, schedules, 

and capabilities helps the network plant develop 

its production plan and produce goods on time 

(Cheng et al., 2016). 

H3: Supply chain integration affects operational 

performance. 

 

2.8. Influence Supply Chain Responsiveness on 

Innovation Capability 

 

The change in technology development is 

inevitable, and it requires companies to adopt  

product and process innovations (Yu et al., 2019). 

Supply chain responsiveness is a supply chain 

system that is highly responsive to change by 

product innovation according to market and 

technology demands (Sukati et al., 2012). 

Changes in the design of new products in an 

organization are needed to develop a product 

according to market demand (Jermsittiparsert, 

2019). The process of research and development 

in developing a new product in terms of 

manufacturing and materials is needed because it 

will build innovation (Bag et al., 2018). Thus, 

hypothesis 4 can be proposed as follows. 

H4:  Supply chain responsiveness affects innovation 

capability. 
 

2.9.  Effect of Supply Chain Responsiveness on 

Operational Performance 
 

The ability to respond to changing customer 

needs and competitor actions (Fayezi & 

Zomorrodi, 2015)  In addition, the organization 

can compete effectively and will increase its 

competitive advantage of the organization (Kim & 

Cavusgil, 2009). Collaboration with supply chain 

partners allows for a rapid response from companies 

to markets and enhances operational profits (Yu et 

al., 2019). SCR can optimize the use of internal 

resources to maintain the competition and improve 

operational performance (Siagian et al., 2021). 

Based on the above arguments, hypothesis 5 can 

be formulated as follows. 
 

H5: Supply chain responsiveness affects operational 

performance. 
 

2.10. Influence of Innovation Capability on 

Operational Performance 
 

Innovation capability has a positive influence 

on performance outcomes. Past empirical studies 

have confirmed a positive relationship between 

innovation and corporate performance (Raymond 

et al., 2013) (Tian et al., 2021). Innovative companies 

show much higher profits and growth figures than 

non-innovative companies (Kafetzopoulos & 

Psomas, 2015). Companies will be more  
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effective in new product innovations when they 

have a common goal and show a better level of 

integrase, especially between marketing and R&D 

(Huhtala et al., 2014). Based on the description 

above, it can be proposed hypothesis 6, namely: 

H6: Innovation capability affects operational 

performance. 

 

2.11. The Mediation of Supply Chain 

Responsiveness on the Supply Chain 

Integration and Operational Performance 

Relationships 

 

Supply chain responsiveness will be optimal 

when supported by supply chain integration (Yu 

et al., 2019). Furthermore, relationships with 

suppliers can increase the company's productivity 

to serve customer demand and reduce uncertainty 

(Siagian et al., 2021). Meanwhile, it has been 

discussed before that supply chain responsiveness 

can directly improve operational performance 

with collaboration (Fayezi & Zomorrodi, 2015).    

In addition, collaboration with supply chain 

partners can respond to market changes and 

optimize performance (Bag et al., 2018). Based on 

the two relationships between the variables above, 

the mediation hypothesis of supply chain 

responsiveness can be formulated as follows. 
 

H7: Supply chain integration indirectly affects 

operational performance through supply chain 

responsiveness. 

 

2.12.  Relationship of Supply Chain Integration 

and Operational Performance through 

Innovation Capability 

 

The implementation of innovation capability 

can run well if there is support from the supply 

chain integration. Organizational supply chain 

partner relationships are the most important 

source of new knowledge creation and learning 

and have an essential role in improving innovation 

in the organization (Tian et al., 2021)(Huhtala et 

al., 2014). Therefore, supply chain integration has 

an essential role in innovation capability (Kolbe et 

al., 2021). Innovation capability can also improve 

operational performance by developing new 

innovations when organizations have goals and 

demonstrate a greater level of integration 

(Kafetzopoulos & Psomas, 2015). 

H8: Supply chain integration indirectly affects 

operational performance through innovation 

capability? 

 

2.13. The Effect of Supply Chain Integration 

on Operational Performance through 

Innovation Capability and Supply Chain 

Responsiveness 
 

The implementation of supply chain responsiveness 

will run optimally if supported by supply chain 

integration that runs well (Yu et al., 2019). Supply 

chain integration relationships with suppliers can 

increase the company's production more 

significantly to cope with customer demand and 

reduce uncertainty (Siagian et al., 2021). 

Therefore, supply chain integration has an 

important role in supply chain responsiveness. 

Developing a new product in overcoming 

responsive conditions needs to be done so that 

materials are needed because it will build 

innovation in the company (Bag et al., 2018). The 

level of innovation can significantly increase the 

company's productivity, and innovation has a 

positive impact on the company's profit, so it can 

be said that an innovative company will show 

much higher profits and growth figures than non-

innovative companies (Kafetzopoulos & Psomas, 

2015). 

H9: Supply chain integration indirectly affects 

operational performance through supply 

chain responsiveness and innovation capability. 
 

2.14. Research Model 
 

Based on the research discussed above, it will 

produce the following research model framework: 
 

 
Note. Solid black line indicates direct hypothesis, and 

dotted coloured line indicates indirect hypothesis. 

Figure 1. Research Model 

 

3. Methods 
 

3.1. Population and Sampling 
 

This study used quantitative methods to 

explain the relationships between variables 

causally. This research population focused on  
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food and beverage manufacturing companies 

located in East Java. The population of food and 

beverage companies in East Java is as many as 

266 companies (BPS, 2020). Of the 266 

companies, 140 samples were selected at random 

using online software https://numbergenerator.org/. 

Using the Slovin formula with a margin of error 

of 10% and a population of 266 companies, the 

minimum number of samples is 81 companies. 

Data collection uses a questionnaire designed 

with 7 points on the Likert scale, with 1: strongly 

disagree and 7: strongly agree. The respondent 

profile is the company employee in charge of 

managerial positions such as supervisor, general 

manager, or director. Questionnaires are 

distributed. Questionnaires were distributed to as 

many as 140 using a Google form link and printed 

copy, sent via social media, email, and mail. And 

as many as 114 responses were received. After 

validating the incoming data, 110 questionnaires 

were considered valid for analysis. 
 

3.2. Data Analysis 
 

Data analysis used the Partial Least Square 

(PLS) technique. An analysis is performed in two 

steps, namely, outer model and inner model 

assessment. Outer model assessment includes 

validity and reliability test. At the same time, the 

inner model test includes R-square, Q-square, and 

hypothesis testing. Hypothesis testing is performed 

by a bootstrapping process automatically conducted 

by the software. Bootstrapping is a process of 

calculating the t-statistic and probability values to 

examine whether the hypothesis is supported or not.  
 

3.3. Measurement Item 
 

This study involves five constructs: supply 

chain integration, supply chain responsiveness, 

innovation capability, and operational performance. 

The measurement item for each construct has 

been explored in the previous literature review. 

Supply chain integration is measured using eight 

indicators (SCI1-SCI8), supply chain responsiveness 

with four items (SCR1-SCR4), innovation 

capability with six items (IC1-IC6), and 

operational performance with six items (OP1-

OP6). 
 

4. Results 
 

4.1. Respondent Profile 
 

Table 1 indicates the industrial sector of the 

company where the respondent works. The total 

number of respondents obtained was 110 companies. 

The total respondents engaged in the food 

industry sector amounted to 83 companies, the 

beverage industry amounted to 24 companies, and 

the industrial sector engaged in the food and 

beverage industry sector amounted to 3 companies. 

Furthermore, Table 2 shows the department of 

respondents; the result indicated that those 

respondents are working in departments related to 

the activities of supply chain management. Hence, 

all respondents are considered knowledgeable in 

responding to the measurement items. 

 
Table 1. Respondents Profile by Industry Sector 

Industry Sector Frequency Percentage (%) 

Food 83 75.5 

Beverage 24 21.8 

Food and 

Beverage 
3 2.7 

Total 110 100 

 
Table 2. Respondent Profile Based on Department 

Department Frequency 
Percentage 

(%) 

Purchasing 13 11.8 

Warehouse 10 9.1 

PPIC 12 10.9 

IT 7 6.4 

QC 17 15.5 

Logistics/Distribution 8 7.3 

Production 

Marketing 

24 

19 

21.8 

17.2 

Total 110 100 

 

Furthermore, Table 3 shows respondents' 

profiles against managerial positions in 

companies. Thus, respondents are considered to 

understand the company's various rules and 

strategies and be capable of providing the relevant 

responses. 

 
Table 3. Respondent Profile Based Position 

Position Frequency 
Percentage 

(%) 

Supervisor 62 5.4 

Manager 46 41.8 

General 

Manager 
1 0.9 

Director/CEO 1 0.9 

Total 110 100 

 

There are 62 respondents as supervisors, 46 

managers, one general manager, and one director/ 

CEO. Respondents are considered knowledgeable, 

have a decision-making level position, and 

understand the company strategy. 

https://numbergenerator.org/
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4.2. Measurement Model Assessment 
 

4.2.1. Convergent Validity 
 

This study used the partial least square 

technique (PLS) utilizing SmartPLS version 3.0 

software. The results of the convergent validity 

assessment, called the outer model, are shown in 

Table 4. 

Table 4 indicated that all outer loading values 

of the indicators exceed 0.50 (minimum 

recommended value). Hence, all indicators are 

considered to satisfy the criteria (Hair et al., 

2017). Moreover, Table 4 also shows the VIF 

value less than 5 (maximum recommended value), 

so there is no multicollinearity in variable 

measurement indicators. 
 

4.2.2. Discriminant Validity 
 

The discriminant validity assesses the 

correlation of indicators with its variable  

compared with other variables using the Forner- 

Larcker criteria, as shown in Table 5. The result 

shows the square root of the AVE of the four 

research variables (written in bold) is greater than 

the correlation between constructs. Thus, the 

indicators are considered valid for discriminant 

validity (Hair et al., 2017). 

 

4.2.3. Reliability Assessment 

 

Further measurement model assessment is to 

assess the consistency of the indicator of each 

research variable. This study uses Cronbach's 

alpha, rho A, composite reliability, and average 

variance extracted (AVE) to measure the 

reliability. The acceptable value is greater than 

0.70 except for AVE greater than 0.5. Table 6 

shows the results of the reliability test and the 

average extracted value (AVE), which satisfy the 

minimum values requirement,  and the  

measurement model is considered reliable (Hair et 

al., 2017). Based on this result, further analysis of 

the inner model assessment can proceed. 

 
Table 4. Convergent Validity and VIF  

Items Statement 
Outer 

Loading 
VIF Remarks 

SCI1 The company exchanges information with supplier partners 0.800 3.075 Valid 

SCI2 Conduct strategic collaboration with partners 0.747 1.861 Valid 

SCI3 Collaboration based on trust and mutual benefit 0.863 3.772 Valid 

SCI4 Carry out data integration internally with information technology 0.761 2.124 Valid 

SCI5 Coordinate across departments periodically 0.770 2.124 Valid 

SCI6 Make a production plan periodically with suppliers 0.746 2.104 Valid 

SCI7 The company makes contact with customers periodically 0.656 1.626 Valid 

SCI8 Conduct collaboration between different departments 0.788 2.149 Valid 

SCR1 Respond to customers faster than competitors 0.859 2.271 Valid 

SCR2 Respond quickly to changes in competitors' strategies 0.766 1.709 Valid 

SCR3 Quicker to introduce new products than competitors  0.754 1.481 Valid 

SCR4 Strategy supply chain adjusts to customer's wishes 0.886 2.582 Valid 

IC1 Able to introduce new products and services 0.817 2.833 Valid 

IC2 Commercialize new product and service ideas 0.804 2.790 Valid 

IC3 Have creative in carrying out their operating methods 0.838 2.744 Valid 

IC4 The company develops new products 0.820 2.245 Valid 

IC5 Be the first in the development of a new product 0.842 2.788 Valid 

IC6 Be the first to market a new product 0.790 2.498 Valid 

OP1 The company increases the speed of delivery 0.876 2.541 Valid 

OP2 The company can improve the quality of its products. 0.764 1.998 Valid 

OP3 Companies can be flexible in dealing with customers. 0.843 2.533 Valid 

OP4 The company can improve product development 0.790 1.989 Valid 

 OP5 The company can lower its production costs. 0.774 1.880 Valid 

 
Table 5. Fornell-Larcker Criteria 

Construct 
Innovation 

Capability 

Operational 

Performance 

Supply Chain 

Integration 

Supply Chain 

Responsiveness 

Innovation Capability 0.819    

Operational Performance 0.756 0.811   

Supply Chain Integration 0.635 0.743 0.768  

Supply Chain Responsiveness 0.793 0.724 0.590 0.818 
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Table 6. Reliability Test Result 

 Cronbach's Alpha rho_A Composite Reliability  AVE 

Innovation Capability 0.903 0.910 0.924 0.670 

Operational Performance 0.869 0.882 0.905 0.657 

Supply Chain Integration 0.900 0.902 0.920 0.590 

Supply Chain Responsiveness 0.833 0.839 0.890 0.669 

 

4.3. Inner Model Assessment 
 

4.3.1. R-square, Q-square, and GOF 

 

The first step of the inner model assessment 

seeks the values of R-square and Q-square. The 

values of R-square and Q-square are shown in 

Table 7. 
 

Table 7. R-Square dan Q square 

 R-Square Q Square 

Supply Chain 

Responsiveness 
0.348 0.226 

Innovation Capability 0.671 0.422 

Operational 

Performance 
0.708 0.449 

 

The R-square value for supply chain 

responsiveness is 0.348, meaning supply chain 

integration can explain the variance of supply 

chain responsiveness of 34.8%. The R-square 

innovation capability value of 0.671 means supply 

chain integration and supply chain responsiveness 

can explain innovation capability by 67.1%. 

While the R-square operational performance 

value of 0.708 means supply chain integration, 

supply chain responsiveness, and innovation 

capability can explain the operational performance 

of 70.8%. Q-square is required to know the 

suitability of the research model with existing data 

and show the level of predictive relevance of the 

research model (Henseler & Sarstedt, 2013). 

Table 7 demonstrates the Q-square value for the 

three dependent constructs is greater than zero. 

Hence, the research model satisfies the 

requirement. Furthermore, the goodness of fit 

(GoF) for the research model needs to assess to 

make sure that the model meets the goodness of 

fit criteria calculated using the formula of GoF. It 

is calculated as the square root of the 

multiplication between the mean coefficient of 

determination (R-Square) and AVE, as shown in 

the result shows a value of 0.612, which is a good 

fit > 0.36(Tenenhaus et al., 2005). 
 

GoF = √R2x AVE√0.576 x 0.647 = 0.610 

 

 

4.3.2. Hypothesis Testing 

 

Table 8 shows the results of direct hypothesis 

tests, namely H1 to H6, and all hypotheses are 

supported by empirical data collected from 

respondents. 

Table 8 shows that six direct hypotheses 

from H1 to H6 are supported by empirical data 

and accepted. The hypothesis test used a 

significance level of 95%, with the cut-off value 

of 1.96 for t statistics or a p-value of 0.05. The first 

hypothesis, the effect of supply chain integration 

on supply chain responsiveness, is received with 

a path coefficient value of 0.590 and t-statistics of 

9.635 > 1.96 or p-value of 0.000 < 0.05. The 

second hypothesis, the effect of supply chain 

integration on innovation capability, is received 

with a path coefficient value of 0.257 and t-

statistics of 3.219>1.96 or p-value 0.001<0.05. 

Then, the third hypothesis, which states that 

supply chain integration affects operational 

performance, is supported with a path coefficient 

value of 0.405 and t-statistics of 4.490 >1.96 or a 

p-value of 0.000 < 0.05. The fourth hypothesis, 

the effect of supply chain responsiveness on 

innovation capability, gets a path coefficient value 

of 0.641 and t-statistics of 8.125>1.96 or a p-value 

of 0.000 <0.05. The fifth hypothesis is that the 

effect of supply chain responsiveness on 

operational performance is accepted with a path 

coefficient value of 0.241 with a t-statistic of 

2.359 >1.96 or a p-value of 0.019 < 0.05. Finally, 

the sixth hypothesis, which states that innovation 

capability affects operational performance, is 

accepted with a path coefficient of 0.307 and a t-

statistic of 3.007 > 1.96 or a p-value of 0.003 <0.05. 

This study also formulated three indirect 

hypotheses, and the results of the hypothesis test 

are shown in Table 9. The three indirect 

hypotheses, ranging from H7 to H9, are accepted. 

The seventh hypothesis, the effect of supply chain 

integration on operational performance through 

supply chain responsiveness, is supported with the 

path coefficient value of 0.142 and t-statistic 

value of 2.230>1.96 or p-value of 0.026 < 0.05.  
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 Tabel 8. Direct Path Coefficient 

 Path 

Coefficient 

T 

Statistics 

P 

Values 
Remark 

Supply Chain Integration → Supply Chain Responsiveness (H1) 0.590 9.635 0.000 Supported 

Supply Chain Integration → Innovation Capability (H2) 0.257 3.219 0.001 Supported 

Supply Chain Integration → Operational Performance (H3) 0.405 4.490 0.000 Supported 

Supply Chain Responsiveness → Innovation Capability (H4) 0.641 8.125 0.000 Supported 

Supply Chain Responsiveness → Operational Performance (H5) 0.241 2.359 0.019 Supported 

Innovation Capability → Operational Performance (H6) 0.307 3.007 0.003 Supported 

 
Tabel 9. Indirect Path Coefficient 

 Path 

Coefficient 

T 

Statistics 

P 

Values 
Remark 

Supply Chain Integration → Supply Chain Responsiveness → 

Operational Performance (H7) 
0.142 2.230 0.026 Supported 

Supply Chain Integration → Innovation Capability → 

Operational Performance (H8) 
0.079 2.019 0.044 Supported 

Supply Chain Integration → Supply Chain Responsiveness → 

Innovation Capability → Operational Performance (H9) 
0.116 2.620 0.009 Supported  

 
Table 10. Total Effect between Constructs 

 Supply Chain Responsiveness Innovation Capability Operational Performance 

Supply Chain Integration 0.590 0.378 0.338 

Supply Chain 

Responsiveness  
 0.641 0.197 

Innovation Capability   0.307 

 

Moreover, the eighth hypothesis, the effect of  

supply chain integration on operational performance 

through innovation capability, is accepted with 

the path coefficient value of 0.079 and t-statistics 

value of 2.019 > 1.96 or p-value 0.044 <0.05. The 

last hypothesis, the effect of supply chain 

integration on operational performance through 

the mediation of supply chain responsiveness and 

innovation capability, is also supported with the 

path coefficient value of 0.116 and t-statistic value 

of 2.620>1.96 or p-value of 0.009 < 0.05. 

The total effect between construct is obtained 

by summing the direct and indirect effects. Table 

10 shows the total effect result between 

constructs. The result indicated that supply chain 

integration has the greatest impact on operational 

performance, followed by supply chain responsiveness 

and innovation capability. This finding is essential 

in providing insight for the practitioner, which 

construct primarily contributes to enhancing 

operational performance. In this case, supply 

chain integration contributes most significantly to 

improving operational performance since it has a 

total effect of 0.338. 

Figure 2 summarizes the research model, 

including the analysis result of the measurement 

model and inner model. 

 

 
Figure 2. Research Model and Analysis Result 

 

5. Discussion 
 

5.1. Result Interpretation 
 

The effect of supply chain integration on 

supply chain responsiveness can be interpreted as 

follows. Collaborating with partners based on 

trust and mutual benefit (SCI3), and exchanging 

information with partners, namely suppliers 

(SCI1), will enable a supply chain strategy to 

adjust to customer desires (SCR4). As a result, the 

company will be able to respond to changes in 

customer demand faster than competitors (SCR1).  
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The results of this study are supported by the 

results of research that states that supply chain 

integration can significantly increase supply chain 

responsiveness in the manufacturing industry. In 

practice, the collaboration with partners based on 

trust and mutual benefit will affect the SCR; 

namely, the company can meet customer desires. 

This result is in line with previous studies (Huo, 

2012)Yu et al., 2019; Siagian et al., 2021; Fayezi 

& Zomorodi, 2015). Furthermore, supply chain 

integration and innovation capability show that 

collaboration with partners based on trust and 

mutual benefit (SCI3) and exchanging 

information with supplier partners (SCI1) enables 

companies to be the first in the development of 

new products (IC5). This research follows 

previous research saying that the relationship 

between supply chain partners improves innovation 

capability in the manufacturing industry. In 

practice, for example, the SCI, namely collaboration 

with partners based on trust, can affect IC;  

namely, companies can be the first in product 

development in the market (Kolbe et al., 2021; 

(Jimenez-Jimenez et al., 2019). 

The analysis results also showed that supply 

chain integration affects operational performance. 

Cooperation with partners is based on trust and 

mutual benefit (SCI3). The company exchanging 

information with supplier partners (SCI1) will 

impact by increasing the speed of delivery of 

goods and reducing lead time (OP1) so that 

delivery is always on time. As a result, the company 

can flexibly face customers in performing services 

(OP3). Research that has been done before under 

these results shows that supply chain integration 

can significantly increase operational performance 

in the manufacturing industry. In practice, for 

example, the SCI indicator, namely collaboration 

with partners based on trust can affect the OP 

indicator, i.e., the company can increase the speed 

of its delivery to customers (Vafaei-Zadeh et al., 

2020; Cheng et al., 2016). 

Furthermore, the influence of supply chain 

responsiveness on innovation capability can be 

interpreted as follows. The companies that have a 

supply chain strategy that can adjust to customer 

desires (SCR4) can respond to changes in 

customer demand faster than competitors (SCR1) 

to have an impact that the company can be the first 

in the development of new products (IC5. This 

result is in line with previous research that said 

that supply chain responsiveness could significantly 

increase innovation capability (Sukati et al., 2012; 

Jermsittiparsert, 2019; Bag et al., 2018). This is 

because the company has a strategy based on 

customers' wishes and positively supports the 

company to be the first to develop new products 

for customers. 

The effect of supply chain responsiveness to 

operational performance can mean that the more 

responsive the supply chain will increase the 

operational performance of manufacturing companies. 

The company has a supply chain strategy that can 

adjust to customer desires (SCR4) and can 

respond to changes in customer demand faster 

than competitors (SCR1), impacting the increase 

in the speed of delivery of goods (OP1) flexibility 

in serving customers in performing services 

(OP3). The results of this study support the results 

of research that has been done previously by (Yu 

et al., 2019; Siagian et al., 2021). In practice, for 

example, the SCR indicator, the company has a 

strategy that following customer wishes can affect 

the OP indicator. The company can be flexible in 

dealing with customers when serving. 

The subsequent research results also showed 

that innovation capability has a positive effect on 

operational performance. Companies that can be 

the first in the development of new products (IC5) 

and creative in carrying out their operating 

methods (IC3) have an impact on increasing the 

speed of delivery of goods and reducing lead time 

(OP1), and flexibly in dealing with customers in 

performing services (OP3). Based on the results 

of research done before, the relationship between 

innovation capability can significantly increase 

operational performance in the manufacturing 

industry. In practice, for example, indicators, 

namely companies, being the first to develop new 

products can affect the OP indicator; namely, the 

company can serve its customers well by explaining 

new products.(Kafetzopoulos & Psomas, 2015; 

Huhtala et al., 2014). 

In addition to the direct influence between 

variables, this study also formulated the mediating 

influence of intervening variables. The analysis 

results showed that supply chain integration 

affects operational performance through the 

mediation of supply chain responsiveness. In this 

case, it can be said that the implementation of 

supply chain integration can affect operational 

performance through the mediation of supply 

chain responsiveness for food and beverage 

manufacturing companies in Surabaya. The 

analysis results also show that supply chain 

responsiveness mediates the influence of supply 

chain integration on operational performance. The 

company's partnership with partners based on trust 

and mutual benefit (SCI3) will support a supply 

chain strategy to adapt to customer desires (SCR4). 
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Furthermore, a supply chain strategy that 

adapts to customer desires will improve the 

company's ability to deliver goods and reduce the 

lead time (OP1). It can be concluded that the 

relationship between supply chain integration and 

operational performance through the mediation of 

supply chain responsiveness has a significant 

influence on the manufacturing industry's performance. 

The company collaborating with partners with 

mutual benefit can support the strategy that by 

customer wishes, can affect the OP, i.e., the 

company can communicate well to customers in 

explaining new products to be produced. 

The analysis results also showed that supply 

chain integration has an indirect effect on 

operational performance through innovation 

capability mediation. In this case, it can be said 

that the implementation of supply chain 

integration can affect operational performance 

through innovation capability mediation for food 

and beverage manufacturing companies in 

Surabaya. Innovation capability mediates the 

influence of supply chain integration on operational 

performance. The companies collaborating with 

partners based on trust and mutual benefit (SCI3) 

enables the company to be the first to develop new 

products (IC5). It will allow companies to 

increase the speed of delivery of goods and reduce 

lead time (OP1) time. It can be concluded that the 

relationship between supply chain integration and 

operational performance through innovation 

capability mediation has a significant influence on 

the manufacturing industry. In practice, the 

companies collaborating with partners with 

mutual benefit can affect IC; namely, the company 

becomes the first in product development and can 

affect the OP. As a result, the company can 

quickly produce the new product and distribute it 

to customers. 

The latest result of this study is that supply 

chain integration does not affect operational 

performance through the mediation of supply 

chain responsiveness. However, implementing 

supply chain integration can affect operational 

performance through responsiveness and innovation 

capability. Supply chain responsiveness and 

innovation capability mediate the influence of 

supply chain integration on operational 

performance. The company's collaboration with 

partners is based on trust and mutual benefit 

(SCI3), enabling the company to have a supply 

chain strategy that can adapt to customer desires 

(SCR4) and further support the company to 

perform in the development of new products 

(IC5). Thus, it will be able to increase the speed 

of delivery of goods and reduce the lead time 

(OP1. It can be concluded that the relationship 

between supply chain integration and operational 

performance through the mediation of supply 

chain responsiveness and innovation capability 

has a significant influence on the manufacturing 

industry. In practice, the company collaborating 

with partners based on mutual benefit supports the 

company's excellent strategy for developing new. 
 

5.2. Managerial Implications 
 

Based on the research on supply chain 

integration, collaboration with partners based on 

trust and mutual benefit becomes very important. 

This result is necessary so that the company 

continues to grow and can survive and compete. 

Companies must establish a supply chain strategy 

that can adapt quickly to changes in market 

demand through product and process innovation. 

Manufacturing companies continue to develop 

strategies that can make the company more 

advanced compared to competing companies. The 

company also continues to maintain the level of 

response to the market so that the company can 

quickly respond to the market faster than 

competitors. It is essential to be the first to  

develop new products and have the creativity of 

its efficient operating system. 
 

5.3. Theoretical Contributions 
 

This study contributes to the existing theory, 

namely the mediation of supply chain responsiveness 

and innovation capability on the influence of 

supply chain integration on operational performance. 
 

5.4. Limitation 
 

This study has a limitation, particularly the 

limited coverage of the population focusing on the 

East Java Region. This study also focuses on 

limited constructs: supply chain integration, 

supply chain responsiveness, innovation 

capability, and operational performance. For this 

reason, future research to cover other industries, 

such as Hotel Industry and automotive. It is also 

suggested to involve other recently trending 

constructs such as green environmental and 

digital supply chain. 

 

6. Conclusions 

 

The results of the study have answered nine 

hypotheses formulated, and the results of the 

study are concluded as follows: 1) Supply chain 
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integration directly affects supply chain 

responsiveness, 2) Supply chain integration has a 

direct effect on innovation capability, 3) Supply 

chain integration has a direct effect on supply 

chain responsiveness, 4) Supply chain 

responsiveness has a direct effect on innovation 

capability, 5) Supply chain responsiveness has a 

direct effect on the company operational performance, 

6) Innovation capability directly affects operational 

performance, 7) Supply chain integration indirectly 

affects operational performance through the 

mediation of supply chain responsiveness, 8) 

Supply chain integration indirectly affects 

operational performance through innovation 

capability mediation, 9) Supply chain integration 

indirectly affects operational performance through 

the mediation of supply chain responsiveness and 

innovation capability in food and beverage 

manufacturing companies in East Java. The result 

of this study provides an insight to the practitioner 

on how to enhance the operational performance 

through the establishment of supply chain 

integration, responsiveness, and innovation. 

Supply chain integration allows the company to 

collaborate with its partners based on trust in the 

pursuit of enhanced innovation capability, and 

responsiveness in serving customer need. 

Responsiveness enables the company to become 

the first mover in coping with the customer 

demand shifting. Hence, the company an survive 

and outperform the competitor. 
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