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CHRONICLE ABSTRACT

Article history: The disruption caused by the COVID-19 pandemic has an imbalance between demand and
Received January 2, 2021 supply in Indonesia's manufacturing industry. The products needed to handle the spread of the
Received in revised format virus are in high order, and there is even a product shortage. Products that are not required to
January, 25, 2021 prevent a pandemic have stagnated so that the manufacturing industry suddenly reduces capacity.
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Asz?lzlfle onal}i/ne Manufacturing companies need to coordinate quickly to be able to adjust the disruption.

May 112021 Manufacturing companies already have an integrated information technology system that has
Keywords: been the primary process in Enterprise Resources Planning (ERP). Manufacturing companies
ERP sustainability make ERP their primary system, so they need to be updated and adjusted as needed. This study
Supply chain integration obtains a questionnaire from Indonesia's manufacturing industry using the google form link and
Information quality distributed through social media WhatsApp, Facebook and Instagram. Data processing was
Firm performance carried out by using the partial least square of 285 manufacturing company respondents. The

results showed that ERP sustainability was able to influence supply chain integration (internal
and external). External integration has an impact on information quality, while internal
integration does not affect. Supply chain integration and information quality affect increasing
firm performance. Research makes a practical contribution to the industry in optimizing ERP
systems in Pandemic conditions and a theoretical contribution to ERP sustainability as a mainstay
in supply chain integration.
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1. Introduction

The global market has undergone drastic changes after COVID 19. The changes that occur result in restrictions on
transportation and goods between countries within a regional area. Restrictions on people's movement, goods and vehicles
are also carried out between regions within a country. Many countries have implemented lockdowns to limit people's
campaign and goods movement between one nation and another. Under normal conditions, it is stated that globalisation
provides competition between companies that are not only in one location, one region or even one country; however, the
battle that occurs between companies of different countries is also possible. Companies always build networks with other
companies to collaborate to produce something that can be mutually beneficial. The conditions for COVID 19 that occur
are very different due to the many policies carried out by the state to limit the arrival of goods from certain countries, except
for something needed by the government, drugs and materials used to reduce the spread of COVID are required (Govindan
et al., 2020). This change in order has resulted in the industry having to make changes internally. The company tries to pay
attention to its speed and agility. Internal changes should be able to anticipate changes that occur external to the company.
Industry-built skill will result in good flexibility. Companies should involve their suppliers to be able to provide raw
materials quickly according to customer requests. The condition of COVID resulted in a decrease in demand from customers
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for most manufactured products, except for products used to anticipate the spread of COVID. Manufacturing companies
integrate with external companies and optimise internal company integration to respond to the disruption that occurs. The
company builds the ability to manage intra-organization and extra organisation with supply chain integration (Cheng et al.
2016; Subburaj et al., 2019). Internal integration makes it easy for managers to communicate quickly and remove obstacles
in the company's organisational structure (Sacristan-Diaz et al., 2018).

Internal integration is cross-functional integration or a relationship between organisational structures (Liu and Lee, 2018.
The form of relationship that occurs is the coordination of activities from different business functions to work together
effectively and efficiently to achieve company goals (Huo et al., 2014). Cross-functional integration is not limited to
integrating business functions within the company and includes integration with other companies that are members of the
supply chain. The supply chain is a company's strategy to connect internal activities and external to improve company
performance (Khanuja & Jain, 2019). Cross-functional integration between companies in the supply chain can increase the
productivity of the entire supply chain. Cross-functional integration positively impacts companies in accessing fast data and
real-time integration, making it easier for leaders to make appropriate decisions. The company's internal integration has
gone well through the implementation of enterprise resources planning (ERP). The company's supply chain integration can
rely on an ERP system that is updated and as needed. Supply chain integration can provide fast information to all parties,
both internal and external, to the company. The information that is provided can be used to make the right decisions to
improve operational performance. Supply chain integration allows companies to collaborate with external parties to enhance
their capabilities (Liu et al., 2016). The integration that occurs provides fast information, synchronises company planning
with partners, resolves problems, and builds competitive strategies in the supply chain flow. Supply chain integration
consists of external Integration and internal Integration (Sundram et al., 2018). Supply chain external integration consists
of supplier integration and customer integration, and internal supply chain integration is determined (Spiegel et al., 2014;
Sacristan-Diaz et al., 2018). Companies need to capture demand well according to customers' requirements (Ayoub et al.,
2017). Integrated information technology used to coordinate and communicate effectively with corporate partners. The use
of information technology provides on-time interaction and builds robust integrations. Information technology tools make
both parties' data integrated and create high flexibility because they collaborate in establishing joint plans, develop products
jointly with customers, determine forecasting together and reduce inventory levels. External integration with suppliers aims
to involve suppliers in knowing the material and supporting material needs for the company quickly (Huo, 2012). Suppliers
are given access to the company's information technology system to detail the company's needs. Integration built with
external parties must be supported by internal Integration (Liu & Lee, 2018). Supply chain internal integration is a
synchronisation process between all organisation functions in achieving the stated goals (Flynn et al., 2010). Internal
company integration focuses on meeting customer demands and providing products according to specified requirements
(Ayoub et al., 2017). Internal Integration coordinates and communicates between functions within the organisation in
making products with the availability of raw materials provided by suppliers.

Implementing external and internal integration of companies requires integrated information technology to increase fast
communication in the company in enterprise resource planning (ERP). Integrated information systems (ERP) enable
companies to make the right decisions (Ince et al., 2013). ERP can provide an overall picture of the company to be suitable
for external changes (Su and Yang, 2010). ERP is equipped with computer hardware and software to manage its money
resources (Siagian and Tarigan, 2020b). ERP can coordinate and integrate data in each area of the business process. ERP
integration produces fast decision-making, quick financial reports, sales on-time reports, production reports, and inventory
reports. ERP enables part or all of its functions to be automated and integrated with software modules in small and medium
enterprises (Sharma and Daniel, 2016). ERP is determined with updated compatibility technology to keep up with changes.
According to company needs, software and hardware upgrades are called ERP sustainability (Tarigan et al., 2019).
Companies' ERP can provide information quality and information sharing (Adaileh & Abu-alganam, 2010). Internal
integration in companies through data integration between real-time functions can provide Information Quality (Zhou et al.
2014). Information quality that occurs provides conditions for building customer integration and impacting its operational
performance (Chavez et al., 2015). Built-in integration allows related functions to get data in real-time. Internal integration
enables functions to quickly understand internal conditions, making it easier to coordinate and integrate with supplier
partners and customers. Internal company integration can increase financial performance in manufacturing companies (Qi
et al., 2017). Internal company integration and external integration impact firm performance on fast-moving consumer
goods (Siagian et al. 2020a). The company's ability to coordinate and coordinate quickly by integrating internal integration
can improve company performance (Sundram et al., 2018; Huo, 2012; Yuen & Thai, 2017). Companies' power to build
external integration by communicating and collaborating can improve operational performance (Sundram et al., 2018;
Cheng et al. 2016, Huo, 2012; Tarigan & Hotlan, 2021). Previous research still carried out partial testing of the two concept
variables, and it was still limited to normal conditions without era disruption. This research was conducted on five variables
of ERP sustainability, supply chain internal integration, supply chain external integration, information quality and
operational performance simultaneously in manufacturing companies in the disruption of the COVID 19 era. The role of
ERP sustainability is significant in building intra-organizational and inter-organisational integration to generate quality
information for decision-makers to improve operational performance. This study provides managers with practical
contributions to creating effective and efficient communication and coordination for internal and external companies,
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theoretical contribution to the importance of ERP implementation in building supply chain integration to improve business
performance.

2. Literature Review
2.1. Relationship between the concept of ERP Sustainability and supply chain integration

ERP is an information system capable of integrating intra-organizational and inter-organisational using a single database.
ERP upgrades are a way for companies to maintain ERP performance and sustainability to produce information quality
(Tarigan et al., 2019). ERP in companies can impact operational process integration, customer and relationship integration,
planning and control process integration in Taiwan companies (Su and Yang, 2010). ERP System is declared successful if
it can increase efficiency and effectiveness for the company. ERP systems can improve internal supply chain integration
and provide external supply chain integration (Adaileh and Abu-alganam, 2010). ERP system is a software package that
can integrate business processes and company business functions. ERP systems related to information quality and
organisation impact can determine strategic partnerships with suppliers and customer relationships (Ince et al., 2013). ERP
systems built by manufacturing companies affect supply chain integration to improve supply chain performance (Tarigan
et al., 2019; Siagian & Tarigan, 2020b).

Hi: ERP Sustainability influences supply chain internal integration.
H:: ERP Sustainability influences supply chain external integration.

2.2. Relationship between supply chain internal integration concept and supply chain external integration

Supply chain internal integration can make data integration between functions within the company on time (Flynn et al.,
2010). Internal integration shows a company's ability to build collaboration and cooperation between parts to meet demand
(Ayoub et al., 2017). The data contained in the marketing department about product demand is automatically integrated
with the production and purchasing department (Tarigan and Hotlan, 2021). The ERP system in the company provides and
automatically calculates the need for work time in production and the need for raw materials in the purchasing department
when inventory is not available. Internal integration is the basis for companies in determining external Integration
(Sacristan-Diaz et al., 2018; Spiegel et al., 2014; Yuen and Thai, 2017). Internal integration in companies can have an
impact on external Integration (Cheng et al. 2016). Internal integration can form a planning system and coordination that
occurs internally in service companies, impacting customer integration as part of external Integration (Liu and Lee, 2018).
Internal integration and process integration affect product provisioning by customer orders at manufacturing companies
with 100 employees or more in China (Huo et al., 2014). Internal integration can positively impact customer integration and
supplier integration (external integration) in 617 manufacturing companies in China (Huo, 2012). Internal integration in
China's manufacturing companies can not impact increasing external Integration (Qi et al., 2017).

Hs: Supply chain internal integration influences supply chain external integration.
2.3. Relationship between the concept of supply chain integration to information quality

Supply chain integration is the company's ability to collaborate with internal and external companies in achieving fast,
efficient, and effective processes in the physical flow of goods, accurate information flow and financial flow (Subburaj et
al., 2019). The integrated supply chain that is built accelerates the company to interact and communicate between the
company's internal and external functions and impact information sharing and information quality (Li & Lin, 2006). This
integration also provides internal data for all processes. The data on the internal organisation can be integrated with a partner,
likely customers and suppliers. Internal integration and external integration related to organisation and technology can
impact information quality (Gustavsson, 2007). The integration formed by all the existing components is highly dependent
on fast, high and quality information exchange. Information quality in the company's supply chain integration is the main
requirement to communicate well with all parties (Zhou et al., 2014). Information sharing and information quality improve
effective and efficient communication between intra-organizational and inter-organisational functions (Lusiantoro et al.,
2018). Customer integration impacts information quality and fully mediates operational performance in manufacturing
companies in the Republic of Ireland (Chavez et al., 2015). Supply chain integration has a significant impact on information
quality in providing quality products along the supply chain flow (Tarigan et al., 2021).

Ha: Supply Chain Internal Integration has an impact on information quality.
Hs: Supply Chain External Integration has an impact on information quality.

2.4. The relationship between the concept of supply chain internal integration to the operational performance
Supply chain internal integration by coordinating and communicating quickly and efficiently impacts company performance

(Sundram et al., 2018; Yuen & Thai, 2017). Supply chain internal integration does not have a direct impact on performance
(Cheng et al., 2016). Internal integration in companies with more than 100 employees in China shows that data integration
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between functions and inventory integration can impact operational performance (Huo et al., 2014). The 3 PL (third-party
logistics providers) obtained by 161 in Taiwan show that the internal integration formed by placing personnel between
functional departments and integration between departments does not affect the service performance in creating customer
satisfaction and on-time delivery (Liu & Lee, 2018). Supply chain internal integration which is part of supply chain
integration has an impact on operational performance (Tarigan et al., 2021; Subburaj et al., 2019). Integrated internal
systems in fast-moving consumer goods involve improving company performance (Siagian, et al. 2020a). Supply chain
internal integration can impact operational performance in 617 manufacturing companies (Huo, 2012; Khanuja & Jain,
2019). Internal integration can increase manufacturing's financial performance (Qi et al., 2017; Baheshti et al., 2014). Based
on this relationship, a research hypothesis is established:

He: Supply chain internal integration has an impact on operational performance.
2.5. Relationship between supply chain concepts external integration on operational performance

company partners with its suppliers and suppliers to make the company more flexible and deal with sudden changes.
Companies can build external integration to improve operational performance (Sundram et al., 2018; Yuen & Thai, 2017).
External integration in fast-moving consumer goods impacts improving company performance (Siagian, et al. 2020a).
Cheng et al. (2016) stated that supply chain external integration directly affects operational performance. Customer
integration and supplier integration, which is combined, is called external integration, increasing firm performance in 617
manufacturing companies in China (Huo, 2012). Supply chain external integration which is part of supply chain integration
has an impact on operational performance in manufacturing industry (Tarigan et al., 2021; Subburaj et al., 2019). Customer
integration is part of external integration that impacts improving service performance in 3 PL companies (third-party
logistics providers) in Taiwan (Liu & Lee, 2018). External integration in the manufacturing companies in China has no
impact on financial performance (Qi et al., 2017). External integration influences financial performance in Swedish
Manufacturing (Baheshti et al., 2014).

H7: Supply chain external integration influences operational performance.
2.6. Relationship between the concept of information quality and operational performance

Quality of data that the company has is formed in the ERP system. Departments related to entering data into the ERP system
are in accordance with the real data so that the data shows the actual situation that is ongoing in company operations.
Information quality provides effectiveness in the supply chain to improve overall company performance (Zhou et al., 2014).
Information quality in building partnerships with external parties increases company capacity and effectiveness to improve
performance and competitiveness (Tarigan and Hotlan, 2021). Information quality obtained provides accurate inventory
level information and proper planning to provide company performance (Lusiantoro et al., 2018). Information quality can
improve operational performance in manufacturing companies in the Republic of Ireland (Chavez et al., 2015).

Hs: Information quality influences the operational performance.
3. Research Methods

In this study, samples are manufacturing companies located in Indonesia, especially in big cities including Jakarta,
Surabaya, Medan, Makassar, Semarang, Samarinda, Malang, Solo, Manado Bali and others. Sampling research is a
manufacturing company that implements information technology that is integrated between internal functions. Information
technology that is owned in the form of ERP can be combined with corporate partners. The questionnaire is in the form of
a google form link which is distributed to respondents. Researchers used seventy field enumerators to send links to
respondents to fill in using the Whatsapp, Facebook, and Instagram communities. The questionnaire link is estimated to be
sent to more than 1000 respondents who have worked in manufacturing companies. It is found that the number of
respondents who gave responses in filling out the questionnaire was 465 respondents. Initial checking on the questionnaire
filling found that the supervisor level up as the ERP key user and the decision-maker at the company middle manager level
totalled 292 respondents. Seven respondents did not complete the filling. The data used to analyse processed further to
answer the entire research hypothesis is 285 and uses partial least square (PLS) analysis (Khan et al., 2019). The
measurement items used to measure ERP sustainability are data integration, System ERP stability, software upgrades,
hardware upgrade and technology utilisation. (Tarigan et al., 2019; Siagian and Tarigan, 2020b). Measurement items used
to measure supply chain internal integration with inventory data integration, data integration with cross-function, real-time
integration, process improvement with cross-functional (Qi et al., 2017; Baheshti et al., 2014; Ayoub et al., 2017; Hani,
2020). Measurement items used to measure supply chain external integration by sharing information with partners,
improving processes with partners, long-term relationships with partners, joint decision making with partners, synchronising
planning with partners (Qi et al., 2017; Cheng et al., 2016; Liu et al., 2016; Huo et al., 2014). The measurement items used
to measure information quality are accuracy data, reliable data, data relevance, easily accessible data, and data timeliness
(Lusiantoro et al., 2018; Tarigan et al., 2019). Firm performance variables are measured by product quality, delivery



flexibility, order fulfilment, and customer satisfaction (Cheng et al., 2016; Sundram et al., 2018; Huo et al., 2014; Siagian

et al., 2020a; Tarigan & Hotlan, 2021).

4. Result

Characteristics of the respondents in this study have based the position with the top management level and company owners
amounting to 142 (50%), Manager 120 (42%) and supervisor 23 (8%). Characteristics the respondents, based on the number
of workers in the manufacturing company, the number is less than 20 employees of 140 manufacturing companies (49%),
the number of employees between 20 employees and 50 employees of 45 manufacturing companies (16%), the number of
employees between 50 employees to 100 employees of 25 manufacturing companies (9%) and more than 100 employees
with a total of 75 manufacturing companies (26%). Data processing with PLS obtained validity and reliability values shown

in Table 1.

Table 1

Pirmanta et al. /Uncertain Supply Chain Management 9 (2021)

Validity and Reliability for Measurement Model

Item Loading Factor Composite Reliability Average variance extracted (AVE)
ERP Sustainability

Data integration 0.706

System ERP stability 0.642

Software upgrade 0.76 0-85 0.533
Hardware upgrade 0.743

Technology utilisation 0.79

Supply chain internal integration

Inventory data integration 0.758

Data integration with cross-function 0.739 0.792 0.59
Real-time integration cross-function 0.729

Process improvement cross-functional 0.555

Supply chain External Integration

Sharing information with partner 0.736

Improving process with partner 0.637

Long term relationship with the partner 0.826 0848 0.531
Joint decision making with partner, 0.616

Planning synchronisation with partners 0.804

Information quality

Accuracy data 0.512

Reliable data 0.57

Relevance data 0.79 0.769 0512
Easily accessible data 0.749

Timeliness of data 0.636

Firm Performance

Quality product 0.785

Delivery flexibility 0.666 0.839 0.567
Order fulfilment 0.709

Customer satisfaction 0.84

Based on Table 1, it is found that the loading factor value is above 0.500 and composite reliability is above 0.700, and the

AVE value has been above 0.500 so that the research model has met goodness of fit requirements.
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Table 2
Path coefficient for direct effect
Direct Effect Original sample estimate Mean of sub samples Standard Deviation T-Statistics
ERPs — SCII 0.612 0.617 0.042 14.703
Erps — SCEI 0.649 0.657 0.049 13.123
SCII — In. Q 0.020 0.030 0.068 0.297
SCEI — In. Q 0.743 0.740 0.050 14.712
SCII — Firm P 0.178 0.176 0.074 2415
SCEI — Firm P 0.217 0.219 0.100 2.169
In.Q — Firm P 0.409 0.410 0.074 5.497

Results of path analysis in Fig. 1 and Path coefficient showed Table 2, a direct effect of the research hypotheses. The total
number of hypotheses in the study was eight, with seven hypotheses declared acceptable because the t-statistic value was
above 1.96. One hypothesis this study was rejected with the t-statistical value of 0.297. The results of path analysis are
shown in Fig. 1, and the path coefficient in Table 2. The seven accepted hypotheses are: first, ERP Sustainability affects
supply chain internal integration (H; supported). Second, ERP Sustainability influences supply chain external integration
(H> supported). Third, Supply chain internal integration affects supply chain external integration (Hz supported). Fourth,
supply chain external integration has an impact on information quality (Hs supported). Fifth, Supply chain internal
integration has an effect on operational performance (Hg as supported). Sixth, supply chain external integration impacts
operations performance (H7 supported) and last, information quality affects operational performance (Hg supported). A
hypothesis that is rejected is that supply chain internal integration impacts information quality (Hs is not accepted).

5. Discussion

This research has an essential contribution to companies in overcoming the disruption caused by COVID 19 to maintain a
balance between demand and supply. Companies need real-time information from the company's internal conditions so that
it is easy to adjust to the company's external conditions. The manufacturing industry in Indonesia already has an integrated
information technology system in the form of ERP. The company has maintained its ERP system as a company's operating
system continuously and is updated continually. ERP sustainability can integrate internal company departments in a
database. ERP Sustainability influences supply chain internal integration. ERP software and hardware used are always being
updated, and the technology utilisation can integrate inventory data across organisational functions for use. The integration
between functions runs in real-time so that the supply chain internal integration runs well. ERP Sustainability influences
supply chain external integration. The role of ERP sustainability in integration with partners. An integrated corporate ERP
can provide data in real-time. Companies can build long-term relationships with partners and synchronise planning with
partners efficiently and make it possible to share information. This study supports the research results that state that ERP
sustainability affects supply chain integration (Tarigan et al., 2019; Su & Yang, 2010; Adaileh & Abu-alganam, 2010;
Siagian & Tarigan, 2020b).

Supply chain internal integration provides influence on supply chain external integration Internal integration between
functions that are running well, with the integration of inventory data for all departments and real-time data integration can
build synchronisation of planning and information sharing according to everyday needs. This study supports the research
results that reveal that supply chain internal integration influences supply chain external integration (Cheng et al., 2016;
Ayoub et al., 2017; Liu and Lee, 2018; Huo, 2012; Tarigan et al., 2021; Hani,2020)). Supply chain internal integration has
no impact on information quality. Internal integration in companies has been able to integrate data in real-time between
functions. ERP company things have been going well so far that the quality of the information obtained is always accurate
and used collectively to make decisions. The information quality owned by the company is excellent. The supply chain
internal integration that the company has built has basic requirements, namely information quality that must be adequately
available before using ERP at the initial stage of implementation. This study is different from the research results that state
that supply chain internal integration impacts information quality (Li & Lin, 2006; Gustavsson, 2007) and research supports
Zhou et al. (2014). Supply chain external integration has an impact on information quality. The company builds a long-term
relationship with partners and synchronises planning with partners consistently and ongoing, providing the right quality
information. The company and its partners can share information to enable easy access to partner data relevant to needs.
Supply chain external integration makes companies and partners have accurate and reliable data. This research supports the
study results on Supply chain external integration, which impacts information quality (Lusiantoro et al., 2018; Chavez et
al., 2015; Zhou et al., 2014). Supply chain internal integration has an impact on operational performance. Internal integration
of companies in sharing information, Integration of inventory levels and Integration of real-time data determines delivery
accuracy and increases customer satisfaction. Data about products ordered by customers can be monitored directly on the
company's ERP system so that customers can adjust their length planning. This study supports the research results that states
that supply chain internal integration influences operational performance (Sundram et al., 2018; Cheng et al., 2016; Huo et
al., 2014; Siagian et al., 2020a; Huo, 2012; Hani, 2020). Supply chain external integration has an impact on operational
performance. Integration with existing partners in sharing information with partners, synchronising resource use planning,
and long-term relationships with partners is running well. External integration involves customers in the company system
to increase customer satisfaction and fulfil quality products according to customer needs. This study supports the research
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results that state that Supply chain external integration influences operational performance (Sundram et al., 2018; Siagian
et al., 2020a; Cheng et al., 2016; Huo, 2012, Liu & Lee, 2018). Information quality influences operational performance.
Company information quality is a visible result in the company's ERP system, which allows it to be accessed by all internal
parties of the company and company partners. Accurate data and easy access provide conditions for customers to know the
time for product delivery to fulfil order fulfilment. Customers also experience increased satisfaction in accessing needed-
relevant data. Increased easy access for customers to company ERP allows customers to monitor internal company
conditions. This study confirms the research results on Information quality influence operational performance (Zhou et al.,
2014; Lusiantoro et al., 2018; Chavez et al., 2015).

6. Conclusion

The manufacturing industry underwent sudden changes in the COVID-19 era. Companies experience an imbalance in
demand and supply. Products that are needed to prevent the spread of the virus experience a high level of order, and there
is even a shortage of products at certain times, while products that are not needed in dealing with viruses do not move. This
condition causes the company to reduce production capacity to survive in conditions of disruption. The manufacturing
industry has ERP, which has been relied on as the company's single operational system. Based on the discussion results,
ERP sustainability, which has been running continuously, has been able to impact supply chain internal integration and
allows all industries to integrate with external partners as a form of supply chain external integration. Supply chain internal
integration has no direct impact on information quality. Companies implementing ERP are required to have useful
information quality. This condition shows that the information quality that the company has internally is adequate. Supply
chain integration (internal Integration and external Integration) can increase customer satisfaction and quality products and
information on the proper delivery. The resulting supply chain integration and information quality have an impact on
increasing firm performance. This study contributes to practitioners continuously updating and maintaining their ERP
systems to improve company performance. This study contributes theoretically to the development of the concept of supply
chain integration and ERP sustainability.
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