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Abstract. During the Pandemic of COVID-19, many manufacturing companies around the world, 
such as Indonesia, experienced supply and demand disruption. The PMI index reflecting the operatio-
nal performance declined to 27.5 in April 2020 from 45 in January 2020. This study investigates the 
influence of IT capability on operational performance through internal and external integration. The 
sample consists of 111 manufacturing companies, and data analysis adopts the Partial Least Square 
(PLS) approach with SmartPLS. The results revealed that nine hypotheses proposed were supported. 
First, IT capability directly affects internal, external integration, and operational performance. Second, 
internal and external integration affects operational performance. Third, IT capability indirectly affects 
operational performance through internal and external integration. This research paves a way on how 
to recover the operational performance during the pandemic. These findings also contribute to enriching 
and extending the acceptance of previous research in the manufacturing industry context.
Keywords: information technology capability, internal integration, external integration, operational 
performance

1. Introduction

In recent years, there have been new threats to the global supply chains network. Nu-
merous companies in many countries, including Indonesia, have experienced supply 
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and demand disruption, particularly the supply from the suppliers during the outbreak 
(Sherman, 2020). However, several companies have experienced a sudden increase in 
demand for pharmaceutical products required for Covid-19 treatment, such as sanitiz-
ers, masks, and medicines, while the demand for other goods such as sporting goods, 
automotive has decreased drastically. Overall, manufacturing companies in Indonesia 
experienced a decline in performance during this pandemic. The decrease in the per-
formance of manufacturing companies in Indonesia can be seen from the image Pur-
chasing Manufacturing Index (PMI). PMI is one of the overall indicators of the manu-
facturing industry sector’s performance. PMI is calculated based on a percentage of five 
influencing factors: cost, new product, time to market, flexibility, delivery ( Jabbour et 
al., 2013). PMI also reflects the extent of the achievements of the manufacturing sec-
tor performance, such as manufacturing operational performance. A statistical report 
shows a significant decrease in Indonesia‘s PMI in April 2020 from 45.3 points to 27.5 
points, the worst record since 2011. According to the Industrial Ministry, manufactur-
ing industry performance declined up to 50 percent, caused by the Covid-19 pandemic 
(Ginting, 2020). Therefore, the manufacturing companies need to take immediate in-
itiatives to balance the economic growth while avoiding the spread of Covid-19. For-
tunately, from June 2020 until the end of 2020, Indonesia‘s PMI improved, but it is 
unclear what initiatives the companies had taken. What is well understood is that the 
manufacturing companies have been trying to keep operating and doing business while 
sticking to the health protocol set up by the government policy. The essential question 
that arises is what strategy the companies should adopt or have adopted to keep in op-
eration while dealing with the Covid-19 pandemic. This paper’s motivation is to find 
how the company could survive while obeying the government policy to eliminate the 
spread of the Covid-19 pandemic. 

The principal response is that the company should keep doing business while obey-
ing the pandemic health protocol and cope with any uncertainty in supply and demand. 
One solution that could solve the problem of obeying the health protocol is the usage 
of information technology. Besides, every company needs to adopt a strategy that can 
respond flexibly to the uncertain supply and demand patterns. Manufacturing compa-
nies need to carry out a production system that can quickly adjust to demand. It is also 
mandatory to strengthen internal integration (cross-functional) and collaborate more 
intensely with external partners such as suppliers and distributors. Besides adopting 
capable information technology, a company must reconfigure its internal function and 
external partnership in the supply chain in a more responsive manner to follow the 
fluctuated supply and demand, and cope with highly uncertain risk. It appears that the 
use of information technology becomes the first choice of strategy enabling people to 
work from home. Information technology (IT) capabilities such as cloud computing 
and the internet of things connecting information and communicating allow people to 
work from home while maintaining the operation. The company also needs to consider 
other alternative suppliers to avoid any disruption in raw materials supply. Collabora-
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tion with supply chains is an essential key to the success of companies to improve the 
performance of their companies. Besides, communication between departments on the 
internal and external sides of the company needs to be improved and overhauled to sup-
port the company‘s operational activities during this pandemic, where everyone needs 
to comply with health protocols utilizing social distancing. 

Previous studies have shown several concepts on how to improve firm performance 
effectively during uncertain demand. Liu et al.(2015) proposed that IT development 
by the firm enhances firm performance during a fluctuated market. Information tech-
nology (IT) capability is essential for information exchange between an organization 
and its external partners to enhance their operational performance. IT is one option 
in today‘s situation. IT helps the organization deal with communication, integration, 
and coordination between partners in the supply chain network. Therefore, IT capa-
bility plays a vital role in enhancing firm performance. Excellent information technolo-
gy could strengthen the business process. An organization with adequate information 
technology could enhance its business processes, such as improving delivery speed, 
lowering costs, and increasing responsiveness (Omar et al., 2010). IT capability inte-
grates the supply network with its operational achievement. IT allows enhanced infor-
mation exchange between partners even though the activities are severely restricted. 
Hence, IT capability needs to be improved in terms of both software and hardware. It 
was noticed that IT capability constitutes a key factor for the success of supply chains 
practices (Flynn et al., 2010; Wong et al., 2011; Yu, 2015). The companies and partners 
need reliable IT capabilities for optimum collaboration. IT capabilities enable the firm 
to integrate, organize, and use resources for business needs. Therefore, large compa-
nies such as Cisco, General Electric, and Dell have developed efficient strategies that 
leverage their information technology for supply chain integration to achieve superior 
enterprise operational performance.

Besides, other research also indicated that the company’s operational performance 
is also affected by the integration of the supply chain. Wong et al.(2011) research con-
ducted in automotive companies in Thailand found that supply chain integration, which 
is divided into internal and external integration, can also improve its operational perfor-
mance. Internal integration means eliminating cross-functional barriers through syn-
chronized real-time information sharing, collaboration, and coordination to achieve su-
perior performance. By carrying out internal integration, different functions can work 
with the same goal and reduce redundancy and waste of resources, positively impacting 
organizational performance. Internal integration is highly essential to enhancing oper-
ational performance.

Moreover, other researchers also suggested that external integration is as vital as 
internal integration in improving the company’s operational performance. External 
integration involves integration with suppliers, distributors, and retailers. Supplier in-
tegration and customer integration refer to sharing information, joint planning, and 
cooperation between organizations, upstream suppliers, and downstream customers 
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in managing processes (Flynn et al., 2010). External integration is implemented using 
an information technology system to connect companies with customers, distributors, 
and suppliers (Gunasekaran et al., 2001; Reaidy et al., 2015). According to Demeter et 
al. (2016), external integration can be measured by the level of information exchange, 
collaborative approaches, and joint decision-making with supply chain partners.

This paper’s primary objective is to seek a way to enhance the operational perfor-
mance of manufacturing companies during the Covid-19 pandemic in the context of 
supply chain management. For this purpose, the study involves four constructs: IT 
capability, internal integration, external integration, and operational performance, 
which are considered highly related in response to the Covid-19 pandemic situation. 
As discussed above, it appears that operational performance can be improved by en-
hancing IT capability, implementing a comprehensive internal integration, and external 
integration with partners. However, the studies concern only the direct relationship of 
the constructs, and the studies were conducted in the normal situation. Furthermore, 
this study designs a model that examines the IT capability effect on operational perfor-
mance through the mediating role of integration and external integration. To the best of 
the authors’ knowledge, there has been no research using a similar model of this study. 
The novelty of this study is the proposed new model involving four constructs simulta-
neously to be examined during the Covid-19 era. The second novelty is the mediating 
role of internal and external integration on the relationship between IT capability and 
operational performance, which has not existed before. In addition, this work also ex-
amines the extended acceptance of previous studies, particularly in the Covid-19 era. 

Therefore, four research questions are raised to be examined: 1) Does IT capability 
directly affect internal integration, external integration, and operational performance? 
2) Do internal and external integration directly impact operational performance? 3) 
Does IT capability indirectly impact operational performance through internal and 
external integration? 4) Does internal integration influence external integration? It is 
expected that the result might help manufacturing companies sustain and enhance their 
operational performance during the Covid-19 era. This study could also enrich the sup-
ply chain management research from an academic standpoint. 

The paper is laid out as follows. The literature review and hypothesis section look 
at prior studies to support and develop the study hypotheses. The methods utilized to 
gather and analyze the data acquired from respondents are then described in the re-
search method section. In addition, the results part covers data analysis and hypotheses 
testing outcomes. The analyses outcome and its link to past research and interpretation 
are discussed in the discussion section. Finally, in the conclusion section, the main find-
ings relevant to the study topics are summarized. 
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2. Literature Review 

2.1 Supply Chain Management 

A supply chain is a network between interdependent organizations that works together 
to control, manage, and improve the flow of material, information, and the fund from 
suppliers to end-users and vice versa (Chopra & Meindl, 2012). A supply chain consists 
of a group of entities collaborating with their partners upstream and downstream. The 
supply chain makes sure that the customer received their order correctly and the fund 
from the customer is received by the firm. Christopher (2011) suggested that supply 
chain management manages the interaction between upstream and downstream, in-
volving consumers and suppliers to provide customer value at lower costs throughout 
the network. An integrated supply chain necessitates a commitment from its members. 

2.2 IT Capability

IT includes not only software but also network, hardware, and people. IT capability 
is required to support companies in gaining a competitive advantage. In addition, IT 
supports information sharing and building relationships between partners (Zhang et 
al., 2016). According to Prajogo et al. (2018), companies using modern IT can access 
huge amounts of data from internal and external sources. They can then share it with in-
ternal and external partners. Therefore, IT capability should become a key competence 
to stay in business, not just a supporting system. According to Kala Kamdjoug et al. 
(2018), IT capability consists of IT management, system, and personnel. IT capability 
reflects the ability to provide dependable, consistent, advanced IT to support current 
activities (Liu et al., 2015). This research measures the IT capability adopted from Liu 
et al. (2015). Namely, information capability supports the business processes (IC1), 
information systems are integrated to enable rapid change (IC2), information systems 
are compatible with company requirements (IC3), and information system is highly 
reliable (IC4).

2.3 Supply Chain Integration 

Supply chain integration is the cooperation between companies with their partners 
and relationship management between organizations (Flynn et al., 2010). Supply chain 
integration is compulsory for any company willing to sustain itself in business. The in-
tense competition in the global market has forced all companies to actively build mu-
tual collaborations with their partners to pursue a competitive advantage. In several 
studies, supply chain integration is considered essential for improving company oper-
ational performance (Flynn et al., 2010; Yu, 2015; Yu et al., 2021). Three dimensions 
of supply chain integration are supplier, customer, and internal integration, which can 
be defined as external integration and internal integration (Alfalla-Luque et al., 2015; 
Flynn et al., 2010).
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2.4 External Integration

External integration refers to the collaboration with suppliers, distributors, retailers, 
and end customers. The objective is to integrate the activities of each member in the 
same direction. This objective could be achieved through joint planning, information 
sharing, and other cooperation. Integration involves managing cooperation and syn-
chronizing processes to meet upstream suppliers and downstream customers (Flynn 
et al., 2010). External integration is close interactive relationships by reacting, develop-
ing, selecting, and implementing strategies to improve performance (Han et al., 2013). 
Research on 202 manufacturing companies in China found that companies need to ex-
ploit their internal resources and pay attention to external resources through an appro-
priate integration with suppliers and customers to pursue a competitive strategy (Xu et 
al., 2014). Demeter et al. (2016) defined that the external integration is implemented 
through information exchange with the primary customer (EI1), collaboration with 
the key customer (EI2), joint decision making with major customers (EI3), exchange 
information with the principal supplier (EI4), cooperation with the principal supplier 
(EI5), joint decision making with the major supplier (EI6). Our study adopted this 
measurement to assess external integration implementation.

2.5 Internal Integration

Internal integration reflects the extent to which a company compiles its function-
al practices, procedures, and behavior into integrated and synchronized processes to 
meet consumers’ needs accordingly (Tarigan et al., 2021; Zhang et al., 2018). Internal 
integration enables real-time data and knowledge exchange, strategic cross-functional 
cooperation, and logistics activity alignment in all functional areas, including market-
ing, manufacturing, purchasing, warehousing, financial, R&D, and information tech-
nology. Integrating these business functions enables the company to gain a competitive 
advantage and superior performance (Ganbold et al., 2020). According to Han et al. 
(2013), internal integration makes each department and various functional areas aware 
that they must work within an integrated process to deliver customer orders. Internal 
integration allows all related internal business functions to be connected through infor-
mation sharing, such as inventory systems, inventory availability, logistic information, 
and information sharing among all functions. Flynn et al. (2010) suggested four meas-
urement indicators of internal integration, which are also adopted in this study, namely, 
the level of internally integrated inventory system (II1), real-time inventory availability 
information (II2), real-time logistic information availability (II3), the real-time infor-
mation sharing and connection among all internal functions (II4).

2.6 Operational Performance

Operational performance can be defined as the ability of a company to satisfy its cus-
tomers through quick delivery, high product quality at low costs, and flexibility in op-
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erational activities (Flynn et al., 2010). Operational performance is also defined as the 
extent to which a company achieves an efficient flow of material, products, and infor-
mation in delivering goods and services to customers (Christopher, 2011). Another 
study measured operational performance based on four factors: fulfillment of customer 
orders, quality of product, customization of the product, and total cost reduction (Tari-
gan & Siagian, 2021). Operational performance measurement is principally based on 
the capability to fulfill the customers’ needs (Kebede Adem & Virdi, 2020). Kebede 
Adem and Virdi (2020) used eight indicators, which are also adopted in our study, to 
measure operational performance. The eight indicators are: quick response to market 
change (OP1), reliable delivery services to customers (OP2), reduced production cost 
(OP3), maintaining the unit cost at a minimum level (OP4), achieving productivity 
target (OP5), maintaining productive working hour as planned (OP6), achieving prod-
uct quality as targetted (OP7), and achieving defective product rate as low as possible 
(OP8). Other studies indicated different indicators affecting operational performance. 
Flynn et al. (2010) used four main indicators, i.e., quick delivery, high quality, low cost, 
and flexibility. Meanwhile, Christopher (2011) measured the operational performance 
against an efficient material, product, and information flow. Moreover, Tarigan and Sia-
gian (2021) proposed the measurement of order fulfillment, quality, and total cost. To 
measure operational performance, we adopted the scale developed by Kebede Adem 
and Virdi (2020). Their study proposed a broader coverage (8 items) and included al-
most all indicators used by other studies. 

3. Hypotheses Development 

3.1 IT Capability and Operational Performance

IT capability can help companies survive in the face of competition and make it easier 
to cope with external changes. Research conducted by Apulu et al. (2011) found that 
IT capabilities in companies are used to increase customer satisfaction, save time and 
costs on company operations. Any IT system problem experienced by the company 
will undoubtedly disrupt its activities, resulting in a decline in its performance. Compa-
nies’ management needs to pay attention to and upgrade their information technology 
capabilities following the advanced technology development. A study by Tarigan et al. 
(2020) surveyed 61 manufacturing companies in East Java, Indonesia. The result in-
dicated that information technology adoption in enterprise resource planning (ERP) 
technology improved the manufacturing company’s operational performance. Besides, 
research conducted by Liu et al. (2015) indicates that companies with high IT capabil-
ities tend to outperform their competitors, especially in operational performance. Pra-
jogo and Olhager (2012) and Tarigan et al. (2020) suggest that information technology 
within a company can provide the real-time information needed by the company, such 
as the amount of inventory, delivery schedules, and other data related to company op-
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erations. Moreover, Yu et al. (2021) surveyed 296 manufacturing companies in China 
and found that IT capability can improve quality, delivery, flexibility, and reduce costs 
to improve operational performance. Another study by Joshi et al. (2022) has surveyed 
881 global companies to examine the impact of IT governance processes on business 
performance. The study found that the capability of IT governance processes positively 
affects business performance. Therefore, the first hypothesis is proposed as follows:

H1: IT capability influences operational performance.

3.2 IT Capability and External Integration

IT capability in the enterprise can involve suppliers and customers exchanging infor-
mation, such as sales, promotion, procurement, customer service, and delivery sched-
ules without space and time constraints (Liu et al., 2015). Research conducted by Liu 
et al. (2015) on 261 manufacturing companies in China found that external integration 
supported by IT capabilities can help companies access more information, increase 
flexibility in market changes, reduce costs, and reduce product life cycles. These factors 
are essential in company operational performance. Furthermore, excellent integration 
with suppliers and consumers can be achieved using reliable IT capability because of 
the fast exchange of information. Besides, IT can provide facilities in forecasting and 
scheduling to improve integration with customers. Previous research has found that IT 
capability positively affects external integration (de Vass et al., 2018; Liu et al., 2015; 
Yu, 2015). A survey of 108 large manufacturing firms listed in the Tokyo Stock Ex-
change investigated the relationship between information technology capability on 
supply chain integration and firm performance. The supply chain integration consists 
of internal and external integration. The result indicated that information technology 
affects internal integration, external integration, and firm performance (Ganbold et al., 
2020).

This argument proposes the second hypothesis below.

H2: IT capability affects external integration.

3.3 IT Capability and Internal Integration

Internal integration entails sharing knowledge between internal functions and coordi-
nating through strategic functions, allowing departments with different roles with sup-
pliers, such as R&D, buying, marketing, and manufacturing, to collaborate on design 
and development (Yu, 2015). Previous research indicated the importance of IT in in-
creasing internal integration, and this integration will not run if no information technol-
ogy supports it (de Vass et al., 2018; Prajogo et al., 2018). Therefore, the IT capability 
of a company is vital, primarily to support the company’s internal integration. Further-
more, information technology capabilities are arguably essential for business surviv-
al and create smooth integration in the supply chain. They help companies transmit 
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and process information required for fast decision-making on the internal side (Kala 
Kamdjoug et al., 2018). The previous studies, as presented above, also support that 
information technology affects internal integration. Therefore, adapting information 
technology capability enables an organization to reinforce cross-functional integration 
(Ganbold et al., 2020).

The above discussion formulates the third hypothesis:

H3: IT capability influences internal integration.

3.4 External Integration and Operational Performance

The proper external integration with suppliers and customers can significantly improve 
the company’s operational performance. First, external integration with suppliers in-
volves communication, coordination, exchange of information, and participation by 
suppliers and customers in the production process and planning. Second, the deliv-
ery of goods can also be shortened by careful planning with external parties to reduce 
costs, increasing company performance (Yu et al., 2021). Third, external integration 
can enable companies to create collaborative relationships with their partners, increas-
ing their competence and reducing transaction costs (Flynn et al., 2010). Fourth, pre-
vious research showed that by having good integration with customers, a company’s 
supply chain can be more adaptive, reactive, and responsive to uncertainties in today’s 
market (Reaidy et al., 2015). Finally, customers can check their orders at any time so 
that companies can collect feedback on time to minimize errors and increase efficiency 
(Yu et al., 2021). In addition, a survey on the “Big Three” car companies (OEMs) in 
North America of 150 first-tier suppliers has found that integration practices, in terms 
of internal and external integration, positively enhance the firm performance (Droge 
et al., 2004). A study on a total of 415 third-party logistics (3PLs) providers based in 
Shanghai, Guangdong, and Fujian examined the impact of external integration capabili-
ties on their financial performance. The result proved that external integration directly 
and positively improves financial performance (Liu & Lai, 2016). Therefore, the fourth 
hypothesis is formulated as follows:

H4: External integration influences operational performance. 

3.5. Internal Integration and Operational Performance

The importance of cross-functional integration in improving company performance has 
been broadly researched. Internal integration reflects several activities such as real-time 
information in finding suppliers, information about requests, and several activities from 
several functional departments (Yen & Wu, 2016). Lack of internal integration within 
the company can cause internal objectives to be the opposite, causing a waste of re-
sources negatively impacting operational performance (Wong et al., 2011). Practical 
cooperation in internal functions can meet the ever-changing needs of customers. It can 
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facilitate the company’s operating performance, including delivery, cost, quality, and 
flexibility, to meet customer demands. Internal integration can break down hierarchical 
spatial barriers and improve relationships with various functions in an organization (de 
Vass et al., 2018). Several other studies found that internal integration positively influ-
ences company operational performance (Flynn et al., 2010; Yu, 2015). As indicated 
previously, a study by Droge et al. (2004) on the “Big Three” car companies (OEMs) 
in North America of 150 first-tier suppliers found that internal integration positively 
affects the firm performance. 

The previous argument postulates the fifth research hypothesis:

H5: Internal integration influences operational performance. 

3.6 Internal Integration and External Integration

Previous research revealed that the supply chain integration process must develop from 
an internal logistic process to an external integration, namely suppliers and custom-
ers (Ganbold et al., 2020). On the contrary, a study on 82 purchasers examining the 
relationship between internal and external integration in global sourcing found that 
internal integration did not directly affect external integration. Instead, it indirectly af-
fects external integration by mediating the role of social capital within the relationship 
(Horn et al., 2014). Exchanging information with suppliers can increase understanding 
of forecasting joint planning in partnerships. Exchange of information with customers 
can help organizations understand customer needs and collaborate to make demand 
planning and customer service better (de Vass et al., 2018). Research conducted by 
Zhao et al. (2011) in 617 companies in China found that companies with good com-
munication skills and internal coordination skills will be better able to achieve good ex-
ternal integration. The premise that internal integration affects external integration can 
be explained by three main perspectives: information exchange, strategic cooperation 
or alliances, and working together (Flynn et al., 2010). Flynn explained that companies 
could not exchange information with their external partners if their internal systems 
were not well integrated. Also, exchanging information with supply chain partners can 
be inaccurate and take a long time if there is no internal integration. Moreover, anoth-
er study indicated that internal integration enables the organization to build an exter-
nal integration in terms of supplier integration and customer integration (Zhao et al., 
2011). This discussion determines the sixth research hypothesis.

H6: Internal integration influences external integration.

3.7 IT Capability and Operational Performance through Internal Integration

The previous discussion concerns the direct relationship of IT capability to internal 
integration (H3) and the direct effect on operational performance (H5). These direct 
relationships support the indirect association of IT capability and operational perfor-
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mance. If these two direct effects exist, it can be postulated that IT capability also in-
directly affects operational performance through internal integration. Previous studies 
found that IT capability has a direct effect on internal integration (de Vass et al., 2018; 
Liu et al., 2015; Prajogo & Olhager, 2012; Yu, 2015). Then, internal integration directly 
affects operational performance (de Vass et al., 2018; Flynn et al., 2010; Ganbold et al., 
2020; Liu et al., 2015; Yu, 2015; Yu et al., 2021). Based on the two arguments above, the 
seventh hypothesis can be formulated as follows:

H7: IT capability indirectly affects operational performance through internal integration.

3.8 IT Capability and Operational Performance through External Integration

Similarly, in the previous discussion, it was found that IT capability has a direct ef-
fect on external integration (de Vass et al., 2018; Prajogo & Olhager, 2012; Yu, 2015). 
Then, external integration directly affects operational performance (de Vass et al., 2018; 
Flynn et al., 2010; Liu et al., 2015; Yu et al., 2021). This rationale indicated an indirect 
influence of IT capability on operational performance through the mediating role of 
external integration. Based on the two arguments above, the eighth hypothesis can be 
formulated as follows:

H8: IT capability influences operational performance through external integration.

3.9 IT Capability and Operational Performance through Internal Integration and 
External Integration

This relationship is built based on three direct relationships. Firstly, with regard to the 
relationship between IT capability and internal integration, researchers indicated the 
importance of IT in increasing internal integration, and this integration will not run if 
no information technology supports it (de Vass et al., 2018; Prajogo et al., 2018). Infor-
mation technology capabilities are arguably essential for business survival, they create 
smooth integration in the supply chain, and it helps companies transmit and process 
information required for fast decision-making on the internal side (Kala Kamdjoug 
et al., 2018). Information technology capability enables an organization to reinforce 
cross-functional or internal integration (Ganbold et al., 2020). The second relationship 
is between internal integration and external integration. Supply chain integration pro-
cess must develop from an internal logistic process to an external integration, namely 
suppliers and customers (Ganbold et al., 2020). Companies with good communication 
skills and internal coordination skills will be better able to achieve good external inte-
gration (Zhao et al., 2011). Information exchange with their external partners is not 
possible if their internal systems were not well integrated (Flynn et al., 2010). Internal 
integration enables the organization to build an external integration in terms of suppli-
er integration and customer integration (Zhao et al., 2011). The third relationship is 
between external integration and operational performance. External integration with 
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suppliers involves communication, coordination, exchange of information, and partic-
ipation by suppliers and customers in the production process, and company planning, 
and delivery of goods can also be shortened by careful planning with external parties to 
reduce costs, increasing company performance (Yu et al., 2021). External integration 
can enable companies to create collaborative relationships with their partners, increas-
ing their competence and reducing transaction costs (Flynn et al., 2010). Having good 
integration with customers, a company’s supply chain can be more adaptive, reactive, 
and responsive to uncertainties in today’s market (Reaidy et al., 2015). In addition, 
a survey on automotive industry in North America has found external integration to 
positively enhance the firm performance (Droge et al., 2004). The result showed that 
external integration directly and positively improves financial performance (Liu & Lai, 
2016). Based on these three direct relationships, the ninth hypothesis is postulated as 
follows:

H9: IT capability affects operational performance through internal integration and external in-
tegration. 

The research model with all the proposed hypotheses is depicted in Figure1. 

Figure 1
The Research Model

 
 

Note. Solid lines indicate direct hypotheses, and dotted lines indicate indirect hypotheses.

4. Methodology

This study surveyed manufacturing companies in East Java with 20 up to 99 employees 
(medium size) and more than 100 employees (large size). The primary reason for se-
lecting the region of East Java is its status as the second most populated region that has 
become a center of the manufacturing industry in Indonesia. Based on the Statistics Bu-
reau of East Java Province 2020, there are 5024 manufacturing companies domiciled in 
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East Java, Indonesia, including medium and large-sized companies (https://jatim.bps.
go.id/). The data also covers all organizations involved in supply chains, such as sup-
pliers, manufacturers, distributors, and retailers. However, this study focuses only on 
the companies engaged in the manufacturing industry. These companies are engaged in 
various sectors: food and beverage, chemical, textile, and automotive. Therefore, we es-
timate that from the data obtained, there are around 578 medium and large-size manu-
facturers to be surveyed in this study. Based on this population, the requirement of the 
minimum samples is calculated using the Slovin formula with a margin of error of 10%, 
and the result is 84 samples. As noted, the more samples, the more accurate is the result. 
Therefore, this study tried to obtain as many samples as possible. For this purpose, this 
study distributed 200 questionnaires representing 200 manufacturers.

Data was collected using a questionnaire based on a five-point Likert scale from (1) 
Strongly disagree to (5) Strongly agree. The questionnaire was created using Google 
Form, and the links were distributed to the respondents through WhatsApp, Line, and 
Facebook social media. Besides, the authors also made a telephone call to the compa-
nies to request their willingness to fill in the questionnaire. The respondents are from 
the management level (supervisor and higher level), in charge of various organizational 
functions. They are considered eligible as respondents since they understand their or-
ganization’s strategic decisions and activities. A total of 200 companies were contacted, 
and 132 respondents filled in the questionnaire. After the data selection process, 111 
of 132 respondents were considered valid for further analysis. The study samples rep-
resented seven (7) industry regions in East Java, Indonesia. They included 33 samples 
from Sidoarjo region, 25 samples from Gresik region, 23 samples from Surabaya region, 
21 samples from Mojokerto region, three samples from Lamongan region, three sam-
ples from Bojonegoro, and three samples from Pasuruan region. The composition of 
the study samples indicated that the samples well represented the region of East Java as 
the area of study. 

4.1 Respondent Profile

Table 1 indicates the respondent profile by the manufacturing sector. The respondents 
represented the majority of industries existing in the manufacturing industry. Hence, 
the respondents reflected the manufacturing industry in East Java, Indonesia.

Moreover, Table 1 demonstrates the composition of the respondents based on the 
department they are in charge of. All respondents work in the department related to 
logistics, operation, production control, and purchasing. This composition indicates 
that respondents are related and knowledgeable on the constructs of this study. This 
finding shows that respondents are in charge of most of the company operational activi-
ties at the management level. Therefore, they are considered knowledgeable in the daily 
manufacturing operation activities. In addition, respondent profile by position repre-

https://jatim.bps.go.id/
https://jatim.bps.go.id/
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sents the level of management such as supervisor, manager, and owner of the company. 
This finding shows that the respondents recognize the company strategy and activities, 
which means that the responses given are considered precise and relevant.

Table 1
Respondents by Sector, Function and Position

Manufacturing Sector
Freq. (%)

Textile 20 18.0
Chemical 44 39.6
Food & Beverage 21 18.9
Automotive 13 11.7
Other 13 11.7
Total 111 100

Department
Production 38 34.2
PPIC 34 30.6
Logistic and Storage 19 17.1
Purchasing 12 10.8
IT 8 7.2
Total 111 100.0

Position
Supervisor   71 64.00
Manager 34 30.60
Owner 6 5.40
Total 111 100

5. Results

5.1 Measurement Model Assessment

The research model may need a more complex model in applied social and behavioral 
science, and collected data frequently do not adhere to a multivariate normal distri-
bution. In addition, the research model may not be sufficiently supported by theories 
and data availability. In this situation, covariance-based structural equation modeling is 
not recommended, but variance-based or partial least square (PLS) is recommended 
(Hair et al., 2012). The partial least square (PLS) is a robust method and is increas-
ingly widely used in management research. The advantage of PLS is its suitability with 
a limited number of samples and supporting theories. The main reason for using PLS 
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in this study is the limited number of samples, namely 111 samples. The step-by-step 
procedure in PLS could be defined as follows. There are two major steps in PLS: mea-
surement model assessment and inner model assessment to examine the direct and 
indirect causal relationship between two constructs. First, measurement model assess-
ment examines the validity and reliability of construct indicators. The indicator validity 
consists of convergent validity and discriminant validity. At the same time, reliability 
assessment examines the consistency of indicators in measuring the construct. The sec-
ond analysis examines the inner model, namely, the relationship of constructs and the 
model’s goodness of fit against the collected data. For this purpose, R2, Q2, and GoF are 
evaluated. Then the significant level of path coefficient is evaluated to assess whether 
the hypothesis is supported or not. The hypothesis is supported for the t-value greater 
than 1.96 or p-value less than 0.05. The indicator for each variable is considered valid 
if the value of outer loading has a value greater than 0.5 (Hair et al., 2019) and greater 
than the value of cross-loadings. 

Table 2
Outer Loading, Cross Loading, and the Mean

Item Statement Mean IC II EI OP

IC1 Information systems support the 
business processes 3.93 0.854 0.415 0.467 0.465

IC2 Information systems are inte-
grated for rapid change

4.09 0.799 0.352 0.461 0.425

IC3 Information systems compatible 
with requirement 3.95 0.818 0.422 0.412 0.501

IC4 Information system is highly 
reliable 3.83 0.775 0.270 0.374 0.493

II1 Internally integrated inventory 
system 4.04 0.416 0.849 0.418 0.620

II2 Real-time inventory availability 
information 3.62 0.363 0.793 0.411 0.579

II3 Real-time logistic information 
availability 4.07 0.397 0.861 0.417 0.607

II4 Real-time information sharing all 
internal functions 4.12 0.350 0.870 0.415 0.573

EI1 Information exchange with the 
main customer 3.95 0.361 0.453 0.821 0.590

EI2 Collaboration with the key 
customer 3.77 0.460 0.357 0.753 0.491

EI3 Joint decision making with ma-
jor customers 3.55 0.372 0.352 0.764 0.473
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Item Statement Mean IC II EI OP

EI4 Exchange information with the 
main supplier 4.05 0.435 0.448 0.850 0.583

EI5 Collaboration with the supplier 3.83 0.497 0.353 0.817 0.514

EI6 Joint decision making with the 
supplier 4.10 0.436 0.411 0.833 0.554

OP1 Quick response to market 
change 

4.17 0.484 0.589 0.619 0.811

OP2 Reliable delivery services to 
customers 3.96 0.488 0.610 0.566 0.801

OP3 Reduced production cost 4.02 0.531 0.585 0.523 0.817

OP4 Maintaining the unit cost at a 
minimum level 3.72 0.558 0.651 0.568 0.832

OP5 Achieving productivity target
4.05

0.379 0.480 0.533 0.759

OP6 Maintaining productive working 
hour as planned 3.51 0.413 0.491 0.445 0.782

OP7 Achieving product quality as 
targetted 3.94 0.439 0.540 0.491 0.798

OP8 Achieving defective product rate 
as low as possible 3.93 0.387 0.547 0.485 0.807

Note. The values written in bold are outer loading, and other values represent cross-loading value. 

Table 2 presents the results of the indicators validity test. Since the value of outer 
loading (written in bold) is greater than 0.50 in all cases, those indicators are valid in 
terms of convergent validity. Furthermore, the values written not in bold are less than 
the outer loading value of each corresponding indicator, which means indicators are 
valid. The minimum value on the IT capability indicator is 0.755, corresponding to the 
IC4 indicator. Internal integration has the lowest value of 0.793 on indicator II2, exter-
nal integration with a value of 0.753 on the EI2 indicator, and operational performance 
with a value of 0.759 on the OP5 indicator. Another measurement of the convergent 
validity is the average variance extracted (AVE), which indicates the average percentage 
of variation explained among the construct item. The recommended value of AVE is 
greater than 0.50 (Fornell & Larcker, 1981). Table 3 demonstrates the AVE calculation, 
and the result is greater than 0.50, which satisfies the requirement. Based on these two 
findings, all indicators are valid with convergent and discriminant validity.

A reliability test assesses the consistency, precision, and dependability of measure-
ment for the block indicator of each construct. Composite reliability (CR) and Cron-
bach’s alpha (CA) criteria are used in this reliability test. When the CR and CA values 
exceed 0.7, the block of indicators is considered reliable ( J. F. Jr. Hair et al., 2014). The 
higher the composite reliability value, the better the variable indicators’ consistency, 
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correctness, and reliability. The CA and CR values are shown in Table 3, and all values 
exceed the minimum requirement. Hence, all of the indications were found to be relia-
ble, and further analysis can continue.

Table 3
Reliability Test Result

Construct Cronbach’s 
Alpha Comp. Reliability AVE

IT Capability 0.828 0.886 0.659
Internal Integration 0.865 0.908 0.712
External Integration 0.893 0.918 0.651
Operational Performance 0.920 0.935 0.642

The next stage is the evaluation of the structural model to determine the coefficient 
determinant (R2), Stone-Geisser indicator or predictive relevance (Q2), and Goodness 
of Fit (GoF). 

 
Table 4
R Square and Q Square Values

Construct R Square Q Square
IT Capability - -
Internal Integration 0.236 0.161
External Integration 0.347 0.216
Operational Performance 0.656 0.407

The R2 assesses the portion of the variance of the endogenous variables explained by 
other variables in the structural model. It evaluates the quality of the adjusted model. 
For the area of social and behavioral science, Cohen (1988) suggests that R2 = 0.02 
is classified as having a small effect, 0.13 as a medium, and 0.26 as having a significant 
impact. The analysis in Table 4 indicated that all R2 values have medium and large ef-
fects, ranging from 0.236 up to 0.656. In addition, the structural model assessment is 
evaluated using the Stone-Geiser indicator (Q2), which defines how much the model 
approaches what was expected, which is called the model prediction quality or accu-
racy of the adjusted model. The criteria of the evaluation values greater than zero should 
be obtained (Hair et al., 2014). The result demonstrated in Table 4 shows that all val-
ues are greater than zero, which satisfies the criteria. The last evaluation for the model 
goodness of fit (GoF) used the method proposed by Tenenhuaus et al. (2005), which 
is the geometric mean (square root of the product of two indicators) between the aver-
age value of R2 and the average value of the AVE. Wetzels et al. (2009) suggest that the 
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value of 0.36 is adequate for the social and behavioral sciences. The average value of R2 
is obtained from Table 4, which is 0.413, and the average value of AVE is obtained from 
Table 3, which is 0.666. Using the formula proposed by Tenenhaus et al. (2005), the 
value of Goodness of Fit (GoF) for the model is found to be 0.524. This value satisfies 
the good criterion of 0.36 for social and behavioral science. 

5.2 Hypotheses Test Results

Hypotheses testing is done by examining the t-statistics value of each path coefficient. 
PLS assesses the t-statistic or p-value through a bootstrapping approach with smartPLS 
software. At the same time, the path coefficient reflects the magnitude and the direction 
of the path coefficient obtained (positive or negative). As mentioned before, a hypothe-
sis is supported when the t-statistic value exceeds 1.96. Table 4 showed that all six direct 
relationship hypotheses were supported by research data obtained. 

Table 5
Test Results of Direct and Indirect Effect Relationship

Hypothesis Path Coefficient T Statistics Result

IT Capability -> Operational Performance 
(H1) 0.197 2.154 Supported

IT Capability -> External Integration (H2) 0.384 5.169 Supported
IT Capability -> Internal Integration (H3) 0.453 5.330 Supported
External Integration ->Operational Perfor-

mance (H4) 0.338 4.245 Supported

Internal Integration -> Operational Perfor-
mance (H5) 0.450 5.288 Supported

Internal Integration -> External Integration 
(H6) 0.318 3.929 Supported

IT Capability ->Internal Integration -> 
Operational Performance (H7) 0.204 3.549 Supported

IT Capability ->External Integration -> 
Operational Performance (H8) 0.130 3.012 Supported

IT Capability ->Internal Integration -> Ex-
ternal Integration -> Operational Perfor-
mance (H9)

0.049 2.504 Supported

The results showed that the IT capability influences operational performance (H1) 
with a t-value of 2.154>1.96. These results indicate that IT capability directly improves 
operational performance. Furthermore, hypothesis H2 that IT capability affects exter-
nal integration is supported with a t-value of 5.169>1.96. Similarly, IT capability posi-
tively affects internal integration (H3) with a t-value of 5.330>1.96. The fourth hypoth-
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esis (H4) that external integration affects operational performance is accepted with a 
value of 4.245> 1.96. At the same time, hypothesis H5 is accepted with the t-value of 
5.288>1.96. These results showed that internal integration improved operational per-
formance. The last result in Table 4 that internal integration directly affects operational 
performance (H6) is accepted with a t-value of 3.929 > 1.96. 

Besides the direct relationship between the constructs, as demonstrated in Table 4, 
this study also developed an indirect relationship between two constructs with the test 
result shown in Table 4. There are three indirect effects on IT capability on operational 
performance, and all hypotheses were supported as the t-values exceed 1.96. First, it 
shows that the IT capability influence on operational performance mediated by inter-
nal integration (H7) is supported with the t-value of 3.549 > 1.96. These results are 
consistent with the previous research, which found that internal integration mediates 
the effect of IT capability and operational performance (Kala Kamdjoug et al., 2018). 
Hypothesis H8, IT capability indirectly influences operational performance through 
external integration, is supported in this study with the t-value of 3.012 > 1.96. The 
last hypothesis, H9, states that IT capability indirectly affects operational performance 
through external and internal integration, which is supported in this research. 

6. Discussion 

The analysis results show that all hypotheses were supported. The first result indicat-
ed that IT capability affects operational performance. These results support previous 
research (Prajogo & Olhager, 2012; Yu et al., 2021). A company with an information 
system compatible with its business processes can quickly cope with market changes. 
Besides, with sophisticated information technology, companies can exchange informa-
tion with partners quickly, flexibly, and efficiently to find out the current market condi-
tions and quickly meet customer needs. The second finding showed that IT capability 
affects external integration. This finding is supported by previous research (Liu et al., 
2015; Yu, 2015). Companies with an adequate information system can easily exchange 
sales forecasts and production plans with external partners, particularly their major 
suppliers. Using up-to-date software makes sharing information easy due to the same 
format or language used so that supply chain partners can understand it and minimize 
misunderstandings. 

Furthermore, the finding also indicated that IT capability improves internal inte-
gration (H3). This result is supported by previous research (Yu, 2015; Yu et al., 2016). 
Companies with information systems that are compatible with their business process-
es can have real-time integration and connection of functions in terms of integrated 
inventory system, real-time inventory availability, real-time logistic information, and 
essential real-time information sharing internal functions. At the same time, external 
integration influences operational performance (H4), which is in line with the previous 
studies (Demeter et al., 2016; Reaidy et al., 2015; Zhao et al., 2011), as expected. This 
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finding implied that companies that perform information exchange such as inventory 
level, sales forecast, and production plan with their major suppliers could achieve better 
operational performance in quick response to market changes or customer demand. 
The information exchange is critical, especially at this pandemic due to uncertain mar-
ket conditions. By exchanging information with major suppliers and customers, com-
panies can cope with current market conditions to prioritize what requests need to be 
met and sort out what production is feasible. 

Besides, the fifth finding states that internal integration also improves operational 
performance (H5). This finding supported previous studies conducted by Wong et al. 
(2011) and Yu (2015). The presence of internal integration within a company enables 
real-time communication among all internal functions. This integration enables the or-
ganization to respond to market changes quickly. One of the main problems emerging 
in a current uncertain market condition is the decision-making process. Sometimes 
decisions are made too late, so that market trends have changed when decisions are 
made, and the company will miss opportunities. Integration of internal departmental 
functions can overcome this constraint. With an excellent internal integration, all de-
partments will be connected in real-time to respond to market changes quickly. 

The sixth hypothesis (H6) states that internal integration influences external in-
tegration. This result supports previous research (Flynn et al., 2010; Yu et al., 2021). 
This finding could be interpreted that when a company’s internal function is appropri-
ately integrated into real-time information sharing, it will enable the organization to 
efficiently exchange information with its external partners, particularly leading suppli-
ers. The information-sharing includes sales forecasts, production plans, goods tracking, 
tracing, and inventory availability. True collaboration with supply chain partners can 
increase the company’s competence and reduce transaction costs. In addition, internal 
integration assisted by the company’s information technology capabilities can acceler-
ate the information exchange required for decision-making. 

One of the novelties of our research, as defined previously, is the presence of the 
intervening role of internal and external integration. These indirect effects are the re-
sponse to research question number three. As expected, the three indirect hypotheses 
proposed were supported in this study. Firstly, IT capability indirectly influences oper-
ational performance via the mediating role of external integration (H7). The interpre-
tation of this finding is as follows: When a company has improved its IT capability, a 
compatible and sophisticated information system will enhance the external integration 
in terms of information exchange. This information exchange with its external partner, 
such as its leading suppliers, will enable the company to cope with customer needs, 
reflecting the operational performance.

The external integration assisted by information technology can help companies ac-
cess much more information, increase flexibility in market changes, and reduce costs, 
which is essential in the company’s operational performance. Information from external 
parties can help companies plan for changes in market demand, such as during this pan-
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demic. Secondly, IT capability also indirectly affects operational performance through 
internal integration (H8). A sophisticated and compatible IT in terms of software and 
hardware allows the organization to quickly coordinate its internal functions essential 
to fulfilling customer needs. The last finding of this study is the indirect effect of IT 
capability on operational performance through internal integration and external inte-
gration (H9). This last finding is the further consequence of the previous two indirect 
effects. IT capability improves internal integration, internal integration affects external 
integration, and external integration affects operational performance. With well-inte-
grated functions, the organization will be able to achieve good integration with external 
parties. Therefore, companies appropriately collaborating internally and externally in 
their business processes can improve their performance.

These findings highlighted the crucial role of IT capability in improving operational 
performance. Besides, the organization needs to integrate internal functions for quick 
coordination to cope with customer demand. The integration with external partners 
allows the company to cope with external uncertainties such as demand fluctuation 
and demand shifting. The collaboration with an external partner, particularly its major 
suppliers, enables the joint forecast, plan, and adjustment to demand variation. When 
a company has used sophisticated IT, establishing internal and external integration will 
improve its operational performance during the current pandemic. An interesting find-
ing of this study indicates that IT capability provides multiple effects (direct and indi-
rect) on its performance. Therefore, each manufacturing company needs to upgrade its 
IT capability and establish internal and external integration to improve performance.

7. Conclusion

As previously defined, this study examines the effect of IT capability on operational 
performance through internal integration and external integration. Based on previous 
research, this study has proposed nine hypotheses as theoretical-based responses to the 
research questions. The conclusion of the study can be drawn as follows. IT capability 
directly improves operational performance (H1). IT capability influences internal in-
tegration (H2). IT capability influences external integration (H3). External integration 
influences operational performance (H4). Internal integration improves operational 
performance (H5). Internal integration affects eternal integration. The exciting finding 
of this study is the existence of mediating role of external integration and internal in-
tegration. IT capability indirectly improves operational performance through external 
integration (H7). Besides, IT capability enhances operational performance through 
internal integration (H8). IT capability indirectly affects operational performance 
through external integration and internal integration (H9). These results imply that ITT 
capability has multiple effects on operational performance. 

There are three novelties found from this study as follows: First, this study extends 
the acceptance of previous studies, namely, the direct relationship between constructs 
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on the population of manufacturing industry in Indonesia. Second, this study shows that 
the internal integration and external integration mediate the influence of IT capability 
on operational performance, which was not identified before, to the best knowledge of 
the authors. Third, this study shows that the research model created in this study, which 
involves four constructs simultaneously, could be used for the industry practitioner on 
how to enhance the operational performance. Therefore, this study provides a manage-
rial implication for the manufacturing industry on how to enhance the operational per-
formance during the disruption era such as the current pandemic. The adoption of so-
phisticated IT capability, internal functions integration, and integration with the external 
party enable the manufacturing company to enhance its operational performance. How-
ever, this study has limitations, especially in terms of the population and the construct. 
Future research may include additional variables such as top management engagement 
and leadership to cover more stakeholders and roles in the supply chain network.
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