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Abstract. Various governments, including Indonesia, have imposed restrictions on gatherings to prevent the spread of
COVID-19. However, these restrictions have led to many companies experiencing the need to monitor and control supply
and demand, resulting in a slowdown of the economy and the closure of several service companies, retail stores, and
industries. This research investigates how implementing information technology, information sharing, and supply chain
collaboration affects supply chain performance. The study collected data from seventy manufacturing companies in
Surabaya, using non-probability techniques with convenience sampling methods, and analyzed the data using Partial Least
Square software. The research found that sharing information through supply chain collaborations can give a company a
competitive advantage. Adopting greater supply chain collaboration through information technology implementation
enhance overall supply chain performance. Moreover, having access to accurate and high-quality information by
implementing information technology makes it easier for companies to make decisions together.

INTRODUCTION

To stay competitive in the present economic landscape, companies must optimize their supply chains by running
them efficiently and implementing appropriate strategies considering interactions at various stages. Making decisions
at different levels of Supply Chain Management (SCM), from strategic to operational, is necessary for cutting expenses
and enhancing customer satisfaction [1]. As a result of the Covid-19 pandemic, businesses are encountering obstacles
in their unrestricted growth, and this crisis has had an impact on industrial processes worldwide, including in Indonesia.
Supply chain management has been impacted by the pandemic, resulting in reduced availability of factory workers, an
economic downturn, and challenges in forecasting demand and managing inventory in the short and long term.
Furthermore, due to customers’ preference for buying in bulk to avoid crowded spaces, shops are facing inventory
shortages.

According to Bank Indonesia’s Prompt Manufacturing Index (PMI) data, the Indonesian manufacturing sector’s
performance declined from the last quarter of 2019 to the first quarter of 2020 [2]. In the fourth quarter of 2019, the
PMI stood at 49.5, indicating a contraction in the manufacturing sector. It was due to declining new orders, production
levels, and employment. In the first quarter of 2020, the PMI fell further to 45.3. The COVID-19 pandemic led to
declining new orders, production levels, employment, supply chain disruptions, and exports. The decline in the
manufacturing purchasing index in Indonesia is partially attributable to the high number of places impacted by Covid-
19, as acknowledged by the Indonesian Minister of Industry. To address this, the Minister proposes a strategy to
improve competitiveness by leveraging the 4.0 industrial revolution and streamlining the flow of raw materials, which
is expected to boost the digital economy.

The Fourth Industrial Revolution (also known as Industrial Revolution 4.0) aims to reduce human labor by
maximizing the collaboration between automation technology and cyber networks. With the substantial advancements
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in information technology, information can be presented quickly and easily. By implementing information technology,
Supply Chain Management operations can be significantly improved, resulting in the efficient management of raw
materials. Effective supply chain management is crucial for a company’s financial success, and it is continuously
evolving, even with an established management system in place. However, coordinating logistics and managing
resources in the supply chain still need to catch up. Still, Information Technology Implementation can help solve this
problem by acting as a supply function and improving corporate performance [3]. The utilization of Information
Technology Implementation enables businesses to communicate relevant information in a fast and efficient manner,
which in turn enhances Supply Chain Performance. Furthermore, Supply Chain Performance is a crucial aspect of
information technology [5]. Therefore, comprehending the influence of Information Sharing and Supply Chain
Collaboration on Supply Chain Management across different industries is vital, and the implementation of Information
Technology is crucial.

Companies engage in technical advances that promote effective communication and cooperation channels to
construct good Information Sharing and improve Supply Chain Performance. Salam [6] established a relationship in
Thailand’s supply chain between trust, technology, teamwork, and corporate operational effectiveness. The research
indicates that better partnership with supply chain participants, facilitated by higher confidence and technological
capabilities, improves operating performance. Supply Chain Collaboration is a long-term approach [5] that underscores
the importance of building sustainable relationships. Any future collaborative engagement between supply chain
partners will, without a doubt, necessitate the commitment of both parties to achieve their objectives. Previous research
has explored the impact of different factors, but none has investigated their influence on a single model. Hence, this
study aimed to investigate how implementing information technology affects the performance of the supply chain by
analyzing the role of Information Sharing and Collaboration of the Supply Chain as mediators. The study sought to
answer three questions: 1) Does Supply Chain Collaboration mediate the relationship between Information Technology
Implementation and Supply Chain Performance? 2) Does Information Sharing act as a buffer between Supply Chain
Performance and Information Technology Implementation? 3) Do Information Sharing and Supply Chain
Collaboration mediate between Information Technology Implementation and Supply Chain Performance? The
research findings indicate that when Information Sharing and Supply Chain Collaboration are used together, they can
provide companies with a competitive advantage by enabling shared decision-making based on accurate and high-
quality data. Additionally, combining the use of supply chain collaboration with information technology
implementation may contribute to improved firm performance.

LITERATURE REVIEW

Information Technology (IT) Implementation

IT is companies’ use of information systems and technologies to interact with their supply chain partners for
exchanging information, organizing tasks, cooperating, and communicating effectively [7]. These capabilities can
provide numerous advantages to organizations, including decreased operational expenses, enhanced customer service,
and a lasting competitive edge [8]. Investing in IT is crucial for supply chain collaborations as it can help reduce
coordination expenses and minimize transaction hazards by building a dependable and secure connection between
parties. IT is a crucial aspect of business operations [9] that considerably impacts productivity, customer satisfaction,
innovation, and management control. The advancements in information and communication technology have a
significant role in supply chain management, facilitating effective decision-making that enhances the organization’s
competitiveness, reduces inventory, lowers supply chain costs, and mitigates electronic risks, resulting in better service
levels. IT is also essential for successful integration and information systems both within and outside the organization.
Additionally, the adoption of advanced information technologies and applications, like Electronic Data Interchange
(EDI), Radio Frequency Identification (RFID), autonomous vehicles, e-commerce, decision support systems, and
(ERP) software [10], is facilitating the shift towards virtual supply chains in the SCM industry.

Information Sharing
Information Sharing refers to the exchange of data in various forms, such as between different departments within
a company, within a department, or among organizations in a supply chain network. This practice can benefit

businesses by preventing repetition, reducing expenses, and enhancing response time and quality. The effectiveness
and efficiency of information flow between a corporation and its supply chain partners [4] are critical for promoting
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Information Sharing, which is facilitated by advancements in information technology. This data includes predictions,
production schedules, and inventory draw rates [11]. According to this study, EDI is a common way for customers and
suppliers to exchange information and improve company performance. Information Sharing is essential for SCM [12]
because it meets timeliness standards and enables continual supply replenishment. Sharing information is essential to
Supply Chain Collaboration [9], as it enables organizations to gather, evaluate, and exchange data with other chain
participants to enhance decision-making. The effectiveness of Information Sharing requires real-time, relevant, and
precise information to enable managers to make better collaborative decisions, despite functional or organizational
barriers. As a result, effective information sharing is regarded as a vital competency for organizations to communicate
knowledge among their supply chain partners.

Supply Chain Collaboration

Supply Chain Collaboration involves sharing information, coordinating production and inventory, collaborating on
product design, developing joint marketing campaigns, and aligning performance metrics [13]. It offers benefits such
as cost reduction, profit, prediction accuracy, and inventory control, which have been proven in multiple studies. The
use of collaboration is rising because of globalization and information technology [6]. Critical dimensions (sharing
knowledge and resources, making synchronized choices, and effective communication [2]) can enhance collaborative
partnerships. Establishing acceptable collaboration norms, building trust, and showing dedication are also essential for
success. Many companies worldwide have embraced Supply Chain Collaboration after witnessing successful
partnerships [14], such as Walmart’s collaboration with suppliers. Collaborative partnerships encourage all supply
chain participants to plan and share information and resources. The absence of cooperation in the supply chain leads
to inefficiency, excess inventory, and higher expenses. Therefore, Supply Chain Collaboration is a crucial expertise
for businesses in the world market.

Supply Chain Performance

The assessment of Supply Chain Management involves measuring different aspects of Supply Chain Performance,
such as inventory investment, delivery efficiency, service quality, supplier performance, and expenses [11]. This study
evaluates how Information Sharing and business systems influence the supply chain. Supply Chain Performance refers
to the ability of a supply chain to carry out its activities effectively and minimize costs, with the primary aim of meeting
customers’ critical needs [2]. The success of an organization’s supply chain is crucial to its overall success as a partner.
Customer satisfaction is the key to supply chain success, and effective Supply Chain Management can improve end-
customer satisfaction while reducing the total cost of the product or service [6]. The primary task for supply chain
operations and management is to ensure the delivery of profitable products or services while upholding superior levels
of customer satisfaction. To tackle this challenge, it is imperative that each participant of the supply chain, such as
suppliers, manufacturers, distributors, retailers, logistics providers, and customers, collaboratively contribute to
establishing a competent supply chain [15].

Interrelationship of Two Concepts

The use of information technology is considered essential in the field of Supply Chain Collaboration as it enables
the sharing of information and communication among partners, resulting in better individual performance. A crucial
aspect of successful Supply Chain Collaboration is the ability of all parties to communicate effectively, building trust,
commitment, and a common understanding. This two-way communication creates a foundation for exchanging
information that benefits the supply chain [16]. By using electronic systems, such as those that allow for the rapid
transmission of data, the supply chain can work as a team, resulting in more efficient interactions.

H1: Information Technology Implementation affects Supply Chain Collaboration.

The integration of IT into business processes allows companies to share information instantly, leading to improved
Supply Chain Performance by producing accurate data [17]. The global environment’s demand for rapid response
services to remain competitive has had a significant impact on the development of information technology in supply
chain management. Advancements in IT and communication have led to the convergence of particular information
network patterns, allowing for the sharing of information [18].

H2: Information Technology Implementation affects Information Sharing.
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By implementing information technology into their business processes, companies can engage with their supply
chain partners, exchange information, carry out electronic transactions, and make decisions. As a result, it leads to
improved efficiency, effectiveness, competitiveness, and profitability that can enhance Supply Chain Performance
[19]. Furthermore, implementing Information Technology can directly improve Supply Chain Performance by
positively affecting the quality and exchange of information [4, 17]. Therefore, information sharing, and quality
mediate the relationship between Information Technology Implementation and Supply Chain Performance.

H3: Information Technology Implementation Affects the Supply Chain Performance.

Businesses prioritizing partnerships are more inclined to engage in Information Sharing with their partners when
implementing operational, technical, and strategic activities [5]. Supply Chain Collaboration provides fast, accurate,
and relevant data, allowing for better, more collaborative decision-making. In addition, companies’ capacity to connect
and perform Information Sharing has increased dramatically due to technological advancements [20].

H4: Information Sharing affects Supply Chain Collaboration.

Supply Chain Collaboration is essential for many global businesses. Its benefits, such as reduced cost, profit and
demand forecasting, and improved inventory management, are crucial for enhancing Supply Chain Performance [2].
In addition, effective Supply Chain Management requires well-connected inter-organizational relationships between
partners, which is essential for achieving customer satisfaction and ultimately becoming a competitive advantage [9].

H5: Supply Chain Collaboration affects Supply Chain Performance.

Shared decision-making and EDI are all critical components of operational success [20]. Therefore, Information
Sharing is a vital component of a company’s long-term viability and supply chain integration empowerment. In
addition, when supply chains cooperate and coordinate, Information Sharing becomes more efficient, increasing its
competitive advantage [21, 18].

H6: Information Sharing affects Supply Chain Performance.

The following theories are based on the above hypotheses. Figure 1 depicts the research framework.
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FIGURE 1. Research model framework
METHODS

The independent variable (Information Technology Implementation), mediating variables (Information Sharing
and Supply Chain Collaboration), and a dependent variable (Supply Chain Performance), that were defined in the
hypotheses in the preceding section was measured using a quantitative technique. The following is a list of the
indicators for each variable. Information technology measurement adopts from [9]. Six indicators were used to assess
the Information Technology Implementation (ITI), namely, electronic systems (ITI1), digital payment systems (1T12),
product landing pages (ITI3), integrated business management software (IT14), RFID technologies (ITI5), electronic
commerce (ITI6). Furthermore, information sharing is sharing information from a supply chain network’s operation,
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marketing, and logistics activities. Therefore, it is measured using four indicators, namely, information sharing with
consumers (1S1), sharing with vendors (1S2), cross-functional collaboration (1S3), and intra-departmental collaboration
(1S4) [21].

Moreover, the third variable is Supply Chain Collaboration (SCC), which adopts the research by [6] and is
measured using the following three indicators: decision making cooperatively (SCC1), demand forecasting (SCC2),
and inventory replenishment (SCC3). The last variable was Supply Chain Performance (SCP); customer satisfaction
determines whether a supply chain succeeds. A successful supply chain provides the maximum level of customer
satisfaction while also managing businesses efficiently and effectively [22]. For the SCP variable, the following
indicators were used [20]: improved product performance (SCP1), delivery speed (SCP2), volume or capacity
flexibility (SCP2), and production costs (SCP2). This survey included 206 manufacturing enterprises in Surabaya with
more than 100 employees [23]. The Slovin formula [24] was used to generate a sample size of 70 responders. This
study employed a convenience sample approach, utilizing a non-probability sampling method where data was collected
from the most easily accessible respondents. The data was collected using a five-point Likert scale questionnaire,
ranging from Strongly Disagree to Strongly Agree. Partial Least Squares (PLS) software was used to analyze the data
in this research. PLS is a structural equation modeling technique that evaluates the inner and outer models using
components or variations. The examination of the outer model was separated into two parts - tests for validity and
reliability. The validity tests were further divided into two categories: convergent and discriminant validity, with the
inner model being evaluated using R-Square and Q-Square.

RESULTS AND DISCUSSION

Research Respondent Profile

Respondents to this study represented various positions of a manufacturing organization. The manager position
consists of 28 respondents (40%), supervisor 13 respondents (18.6%), Director/CEQ 7 respondents (10%) and staff 22
respondents (31.4%). This composition describes the respondents as representing the structure of positions within an
organization and judging from the functions of the organization involved in this study also represents functions directly
involved on the supply chain, namely purchasing 41 respondents (58.6%), distribution 12 respondents (17.1%),
warehousing eight respondents (11.4%), and other nine respondents (12.9%). Then, looking at the composition of
respondents also represents various sectors of the industry. From the classification of manufacturing industry, most of
it is electrical equipment industry/engineering, which is 23.71 %. Followed by Agriculture, fishing, and livestock
industries (18.57%), Pharmaceutical chemical and industry (17.57%), Industrial paint and printing (13.29%), Food and
beverage industry (11.68%), Metal goods industry (10.00%), and others 5%.

Validity and Reliability of Measurements

In the outer model, the evaluation will be divided into two, namely validity and reliability. Validity is also divided
into two, namely convergent validity and discriminant validity. Convergent validity test results can be seen through
the outer loadings of each item, as shown in Table 1. Indicators are considered valid if they have outer loadings values
greater than 0.5.

In Table 1, the outer loading values on each indicator are greater than 0.5. That is, it can be said that the indicators
used in this study have qualified convergent validity. Discriminant validity test can be done by comparing the outer
loading of each indicator with cross-loading. The entire outer-loading for each indicator is greater than the cross-
loading. Thus, all indicators can be simulated to meet the requirements of discriminant validity.

Reliability

In this study, AVE, Cronbach’s Alpha, and composite reliability values were utilized to assess the reliability of the
measurements. For a variable to meet the reliability criteria, the variable must have an AVE value of more than 0.5,
Cronbach’s Alpha of more than 0.7, and Composite Reliability greater than 0.7. Table 1 displays that each variable
has an AVE value greater than 0.5, while Cronbach’s Alpha and Composite Reliability values are above 0.7. These
outcomes demonstrate that the indicators of each variable meet the reliability standards.
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Inner Model Evaluation

The inner model analysis was conducted against the value of R?, which shows the ability of variable independent
to explain variants of the variable dependent. Besides, it is necessary to look at the Q? value that describes the model’s
predictive relevance. From the analysis obtained, the value of R? for each variable is found as follows: Information
Sharing (IS) has R? of 0.169, Supply Chain Collaboration (SCC) of 0.474, and Supply Chain Performance (SCP) of
0.560. IT was able to explain variance on IS by 16.9%. Information Technology Implementation (ITI) explains 47.4%
variance of SCC. Furthermore, ITI, IS, and SCC were able to explain the variance of SCP by 56.0%. The predictive

relevance test is done by doing calculations with the formula Q? = 1 — ((1 —R*)x(1-R2)(1- sz)). The
calculation result returns a value of 0.482 > 0.0. These results show that the model has a good predictive relevance.

TABLE 1. Outer loadings, AVE, Cronbach alpha, composite reliability

Variable Item Quter Loadings | AVE |Cronbach Alpha| Composite Reliability
IT Implementation (ITI) ITI1 0.734 0.604 0.891 0.914
ITI2 0.706
ITI3 0.844
ITI4 0.788
ITI5 0.706
ITI6 0.866
ITI7 0.782
Information Sharing (IS) IS1 0.703 0.640 0.809 0.876
1S2 0.900
1S3 0.841
154 0.742
Supply Chain Collaboration (SCC) SCC1 0.854 0.661 0.809 0.875
SCC2 0.704
SCC3 0.871
Supply Chain Performance (SCP) SCP1 0.873 0.667 0.746 0.853
SCP2 0.747
SCP3 0.817
SCP4 0.749

Hypothesis Test

The researchers performed hypothesis testing with a 95% confidence level, which implies a critical t-value of 1.96
or a p-value of 0.05. Along with the t-value and p-value, the analysis evaluated the path coefficient value, which
indicates the causal relationship’s direction between the two constructs. The positive value denoted the causal
relationship varies in the same direction and opposite direction when negative. The research hypothesis is acceptable
if that-statistics value is > 1.96 or p-value < 0.05. Table 2 shows the results of a hypothetical test conducted using
bootstrapping procedures. All hypotheses have a value of t>1.96 and p-value < 0.05, and the positive path coefficient,
which means hypotheses are supported in this study. ITI affects SCC with a value of t=3.229, p-value 0.001 and path
coefficient=0.312. Furthermore, I1T1 affects SCP with a value of t=2.145, a p-value of 0.032, and a coefficient of 0.244.
ITI affects IS (t=3.736, p-value = 0.000, and path coefficient 0.411). Another result is that IS affects the SCC (t=5.51,
p-value=0.000, and path coefficient of 0.498). The H5 hypothesis is also supported in this study, where SCC affects
SCP (t=3.939, p-value = 0.000, and path coefficient 0.394). The last hypothesis, Information Sharing influencing SCP,
was also accepted in this study (t=2.964, p-value =0.003, and path coefficient 0.258).

ITI has a significant influence on Supply Chain Collaboration. ITI with adequate communication infrastructure
enabling partners to collaborate. Sharing information with partners in the supply chain will make the relationship more
effective in collaboration, such as accurate and real-time forecasting. The results of this study supported previous
research by [17]. In addition, ITI has a significant influence on Supply Chain Performance. The integration of IT into
business operations enables fast and timely Information Sharing among companies, and it facilitates the provision of
quality information that can enhance SCP. These findings highlight the significance of implementing IT, sharing
knowledge, and ensuring information quality to achieve excellence in SCP. Effective communication with upstream
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and downstream business partners is crucial and can even provide a competitive advantage. The study’s results are
consistent with earlier research [4,20].

TABLE 2. Hypothesis test results

Hypothesis Path Coefficient t-value p-value  Remarks
ITI = SCC (H1) 0.312 3.229 0.001  supported
ITI = SCP (H2) 0.244 2.145 0.032  supported
ITI > IS (H3) 0.411 3.736 0.000  supported
IS > SCC (H4) 0.498 5.510 0.000  supported
SCC - SCP (H5) 0.394 3.938 0.000  supported
IS > SCP (H6) 0.258 2.964 0.003  supported

Another finding is that Information Technology Implementation has a significant influence on information sharing.
information technology allows access to information with other organizations to extend its boundaries to the extent
that it is along the enterprise value chain. The findings of this study are consistent with previous research [18],
indicating that the utilization of Information Technology (IT) can facilitate the exchange of business information, data,
and applications among trading partners for companies. Moreover, IT can simplify electronic transactions like
purchasing and selling goods and services, which can enhance communication, decision-making, efficiency,
effectiveness, competitiveness, and profitability and ultimately improve the overall performance of an organization.
Additionally, this study’s results confirm that Information Sharing significantly impacts supply chain collaboration.
Based on the research findings, companies committed to partnerships have a greater tendency to exchange information
with their associates. In addition, information sharing is connected to executing operational, technical, and strategic
activities with partners. These findings support the previous studies conducted by [5, 21].

Furthermore, Supply Chain Collaboration has a significant influence on Supply Chain Performance. The benefits
of Supply Chain Collaboration include cost reduction, profit, the accuracy of estimates and inventory control, reduced
waiting times, reduced bullwhip effect, development of special capabilities. Therefore, it is acceptable that Supply
Chain Collaboration plays a positive role in Supply Chain Performance [14]. Establishing strong and trusting
relationships with suppliers can offer several advantages to a company, especially in terms of improving the customer-
facing aspects of the supply chain, as per research [23]. Recent studies indicate that sharing information between supply
chain partners is a crucial factor that affects the overall performance of the supply chain. Sharing information helps
businesses survive and integrate their supply chains, and with advancements in communication and information
technology, it is becoming more feasible. Collaborating and coordinating with global partners over extended periods
further enhances the efficiency of information sharing and boosts a company’s competitive edge. This study supports
earlier research on the subject [19].

CONCLUSION

This study aims to examine how information technology implementation in manufacturing companies located in
East Java affects supply chain performance by analyzing the impact of information sharing and supply chain
collaboration. Six hypotheses are formulated and tested as part of this research. The test results indicate that the entire
hypothesis is accepted. IT implementation has a positive effect on supply chain collaboration (H1). IT implementation
also affects supply chain performance (H2). In addition, IT implementation influences information sharing (H3).
Information sharing affects supply chain collaboration (H4). Other findings show that information sharing has a direct
effect on improving supply chain performance (H5). The last result is that the supply chain collaboration can increase
supply chain performance (H6). The use of information technology by companies is crucial for companies, especially
in the current pandemic. With information technology, companies can share two-way information with partners.
Information technology can also improve the tightness of relationships between partners in the form of mutually
beneficial collaboration. These results show that the application of information technology has multiple impacts in
improving the supply chain performance of a manufacturing company. The results of this study can provide insights
for practitioners on how to improve the performance of the company’s supply chain. This study also provides a wealth
of theory because previous research applies to different populations, namely manufacturing companies in East Java,
Indonesia. However, this study has a particular concern and limitation in the sampling that only includes manufacturing
companies in East Java and the non-probability sampling method that may not fully represent the population. In
addition, research in the future needs to expand the scope of policing as in-service companies and include other
variables such as risk management, customer integration, and leadership to include broader stakeholders.
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