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Abstract. Digital transformation has become a strategic necessity for Micro, Small, and 

Medium Enterprises (MSMEs) to increase competitiveness in the digital economy era. 

This study aims to analyze the effect of digital supply chain adoption on efficiency, 

digital supply chain agility, and organizational performance of MSMEs. In addition, this 

study also examines the mediating role of digital supply chain efficiency and agility in 

this relationship. The study was conducted on MSMEs in Banyumas Regency that have 

adopted digital technology, using a quantitative method using the Structural Equation 

Modelling (SEM) approach assisted by AMOS software. The results show that digital 

supply chain adoption has a positive and significant effect on efficiency, digital supply 

chain agility, and organizational performance. Digital supply chain efficiency and 

agility are also proven to have a positive effect on organizational performance, while 

also acting as mediating variables that strengthen the relationship between digital supply 

chain adoption and organizational performance. These findings emphasize the 

importance of strengthening digital-based supply chain agility and efficiency to create 

resilient, adaptive, and competitive MSMEs in the era of digital transformation. 

Keywords: Digital adoption, digital supply chain agility, supply chain efficiency, 

organizational performance, MSMEs. 

1. Introduction 

Micro, Small, and Medium Enterprises (MSMEs) play a crucial role in supporting the 

national economy. MSMEs not only contribute to increasing the national Gross Domestic 

Product (GDP) but also serve as the backbone of employment. According to data from the 

Ministry of Cooperatives and SMEs, the MSME sector can absorb up to 97% of the workforce 

and contribute more than 61% to Indonesia's GDP (1,2). This situation confirms that 

empowering and strengthening the competitiveness of MSMEs is one of the keys to national 

economic resilience, especially amidst the challenges of digital disruption and market 

globalization.  

Despite this enormous potential, MSMEs still face various fundamental problems, one of 

which is supply chain inefficiency. This inefficiency is often caused by limited access to 

technology, weak information management, and a lack of integration between actors in the 

supply chain network (3). Yet, an efficient supply chain is a crucial foundation for improving 

organizational performance and competitiveness (4)   

With the advancement of digital technology, new opportunities have emerged for MSMEs 

to improve their supply chain systems through digital supply chain digitization. Adopting 

digital technologies such as inventory management systems, cloud computing, and customer 

relationship management enables business processes to be more efficient, transparent, and 

responsive to market changes (5). With digital integration, MSMEs can monitor logistics in real 

time, optimize raw material procurement, and accelerate distribution to end consumers. 
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Implementing digitalization in the MSME supply chain is not easy. Challenges include low 

digital literacy, limited technological infrastructure in non-urban areas, and minimal support for 

digital technology adoption (6). These conditions often lead to a digital adoption gap, where 

technology adoption fails to significantly improve organizational performance(7). 

To bridge this gap, this study develops a new concept called digital supply chain agility. This 

concept stems from Dynamic Capability theory (8), which emphasizes the importance of an 

organization's ability to adapt quickly to changes in the business environment through 

innovation and dynamic resource management. In the context of MSMEs, digital supply chain 

agility describes the ability of business actors to respond to market changes quickly, flexibly, 

and efficiently with the support of digital technology (9). Therefore, developing digital supply 

chain agility is expected to be an effective strategy for improving the operational efficiency and 

organizational performance of MSMEs in today's digital era. This research not only provides 

an empirical contribution to the supply chain management literature but also presents a practical 

approach that MSMEs can implement to survive and thrive amidst constantly changing 

economic dynamics. 

2. Methods 

2.1. Sampling and Data Collection 

The data obtained in this study comes from two categories: primary and secondary sources. 

Primary sources were obtained from answers from micro, small, and medium enterprises 

(MSMEs) regarding closed-ended and open-ended questions about digital adoption in the 

supply chain system and factors causing inefficiencies in the supply chain. Meanwhile, 

secondary sources were obtained from literature and related statistical data, including the total 

number of MSMEs, the number of MSMEs that have adopted digital technology in their supply 

chains, and research on advances in digital technology in the supply chain. The data collection 

process was carried out by distributing questionnaires through an online form. The sampling 

technique used to select MSMEs was purposive sampling, aimed at creative MSME 

entrepreneurs who use digital technology in their supply chains and who are facing efficiency 

issues in the supply chain. 

2.2. The Measurement Model 

Partial least squares structural equation modeling (PLS-SEM) was performed using Stata 

18.0 to analyze data. First, confirmatory factor analysis (CFA) was carried out to assess 

convergent validity and discriminant validity of the constr  ucts. Items with low factor loadings 

were removed from subsequent analysis, and the remaining items for each construct are 

presented in Table 3. Model fit indices, including χ2 = 1883.675, df = 136, root mean square 

error of approximation (RMSEA) = 0.057, comparative fit index (CFI) = 0.947, and 

standardized root mean square residual (SRMR) = 0.045, indicate a good fit between the 

collected data and the proposed model (Hu & Bentler, 1999). 

2.3. Convergen Validity 

Following standard PLS-SEM procedures (10), our first step was to assess the measurement 

model through item robustness, construct robustness, and validity. As shown in Table 2, the 

standardized factor loadings for all measurement items exceeded the minimum threshold of 0.7, 

indicating good robustness. Cronbach's α values for all variables were above 0.7, composite 

reliability (CR) values were above 0.8, and average variance extracted (AVE) values were 

above 0.5, indicating sufficient reliability and construct validity(10) 
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Table 2: Construct and indicators 

 

2.4. Discriminant Validity 

Discriminant validity is crucial to ensure that the constructs being measured are truly distinct 

from one another, not merely correlated. In PLS-SEM analysis, this validity is assessed using 

several parameters: the Fornell-Larcker standard, cross-loadings, and the Heterotrait-Monotrait 

Ratio (HTMT). The Fornell-Larcker standard evaluates whether the square root of the AVE for 

each construct is greater than its correlation with other constructs in the model (11). This 

standard states that a construct must explain more variance in its indicators than the variance in 

other constructs. In general, the correlation between one construct and another should be lower 

than its AVE to meet this requirement. Cross-loadings assess the extent to which items designed 

to measure a construct contribute more to that construct than to other constructs. Lower cross-

loadings indicate better discriminant validity, as items are more relevant to the intended 

construct than to unrelated constructs (11). The HTMT ratio measures the ratio of correlations 

between different constructs to correlations within the same construct, with a commonly used 

threshold of 0.85. This ratio indicates that correlations between different constructs should be 

significantly lower than correlations within the same construct to demonstrate discriminant 

validity (12). Furthermore, a multicollinearity value below 0.5 indicates that no collinearity 
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problem exists (13). The results in Table 3 indicate that the constructs have met the criteria for 

discriminant validity. 

Table 3. Cross Loading 

 

2.5. Hypothesis Result 

The next phase of the analysis involved testing the study hypotheses using the structural 

model. The results indicate that DSCAD has a significant and positive impact on DSCE, thereby 

supporting hypothesis H1. Similarly, DSCAD significantly and positively effect DSCAG 

supporting hypothesis H2. DSCAD also demonstrates a significant and positive influence on 

OP confirming hypothesis H3. DSCE is found to have a significant and positive effect on OP. 

supporting Hypothesis H4. DSCAG also found to have a significant and positive effect on OP, 

thus supporting hypothesis H5. The result show that DSCAD positively influence OP with the 

mediating effect of DSCE, supporting hypothesis H6. Likewise DSCAD positively impacts OP 

tih the mediating effect of DSCAG thereby supporting hypothesis H7. The direct and mediating 

effects of these relationship are summarized in Table.4 

Tabel 4. Hypothesis Result 

  

Original 

sample 

(O) 

Sample 

mean (M) 

Standard 

deviation 

(STDEV) 

T statistics 

(|O/STDEV|) 
P values 

DSCAD -> DSCE 0,704 0,710 0,046 15,349 0,000 

DSCAD -> OP 0,211 0,219 0,080 2,649 0,004 

DSCAD -> ADSC 0,659 0,668 0,050 13,134 0,000 

DSCE -> OP 0,405 0,406 0,124 3,254 0,001 

DSCE -> OP 0,313 0,305 0,123 2,554 0,005 

DSCAD -> DSCE -> OP 0,285 0,288 0,090 3,180 0,001 

DSCAD-> DSCAG-> OP 0,206 0,203 0,083 2,485 0,007 
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3. Results And Discussion 

With digital supply chain agility and efficiency, this study aims to investigate how 

implementing a digital-based supply chain affects the performance of a company. Among the 

UMKM in Banyumas Regency, Indonesia, as a mediating element. Questionnaires distributed 

through online forms are used to gather data. The purposive sampling technique employed 

emphasizes creative UMKM entrepreneurs that use digital technology in their supply chain 

systems and UMKM yang finds challenges in the efficiency of his supply chain system. 

The findings of this study offer insight into the use of digital in the supply chain system as 

well as the elements contributing to inefficiencies in that chain. First, analysis of the structural 

model clearly reveals a significant and beneficial impact of applying a digital supply chain on 

the efficiency of an existing digital supply chain. These results line up with prior studies(14,15). 

Rising significance of digitalisasi, defined as the use of digital technologies in supply chain 

processes (16,17), helps to enhance several aspek efisiensi rantai pasok, thus helping overall 

performance and competitiveness. Furthermore, the implementation of a digital supply chain 

enhances organizational performance. By reducing reliance on physical artifacts and 

prototypes, digital processes help to boost efficiency in product development and speed up the 

design process (18). Along with increased internal efficiency, digital transformation helps 

businesses grow by creating value for customers. By enabling more effective transactions and 

service delivery, which satisfies growing and personalized product demand (19), a system and 

process built on digital helps customer experience. 

Second, the analysis of the structural model clearly demonstrates a major positive influence 

of digital supply chain adoption on the agility of the supply chain. The results fit past study 

(20). With improved virtualisation and simplified information flow, digital technologies have 

been shown to boost supply chain agility (21,22). along with partner businesses (21,23,24) 

claim that information technology can improve supply chain flexibility and agility by means of 

greater visibility of data between firms. Digitalization enables supported transformation of 

business driven by technology, therefore improving competitiveness, agility, and 

ambidextrousness (25–27). 

Often entailing collaboration with outside partners including suppliers, distributors, and 

logistic providers, digitalizing the supply chain usually involves partnerships. Using digital 

platforms and technology, companies may more effectively share best practices, coordinate 

joint initiatives, and exchange information, therefore promoting supply chain agility (28) 

Consequently, the agility of the digital supply chain improves organizational performance (29). 

According to (22), kelincahan involves using information, technology, and management of 

supply chain, thereby enabling businesses to react. quickly toward unanticipated disruptions. 

Achieving supply chain agility calls for the synchronization of internal resources, therefore 

allowing businesses to successfully adjust to unexpected shifts in the supply chain environment 

(30). In this study,  (30,31) define digital supply chain agility as one whole comprising 

resiliency and agility. 

Thirdly, it was discovered that digital supply chain agility greatly moderates the link between 

organizational performance and adoptions of the digital supply chain. These results match 

earlier studies by (32). According to dynamic capability theory, organizations must develop 

agility and get valuable digital assets in reaction to technological advancements and convert 

these resources. Fast passing (33) 

Moreover, a great degree of digital supply chain efficiency was discovered to mediate the 

relationship between adopsi digital supply chain and organizational performance, therefore 

corroborating earlier results (15). These results point to the impact of digital transformation on 

organizational performance conveyed via enhancements in efficiency, therefore validating the 

hypothesis that digitalization acts as a driving force (34). 
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4. Conclusion 

According to this study, small, medium, and micro businesses (MSMEs) benefit in terms of 

efficiency, agility, and overall performance from the adoption of digital supply chains. The 

results show that both agility and efficiency are major mediators of these impacts, therefore 

showing that digital transformation not only straightens performance but also It also increases 

operating efficiency and market change adaptation capacity. While greater agility boosts 

flexibility and responsiveness both critical for competitive success in the modern digital scene 

increased supply chain efficiency results in decreased waste and cheaper expenses. Practically 

speaking, this points to a need for improving infrastructure, boosting digital skills, and offering 

implementation support to fully realize the benefits. The introduction of digital supply chain 

agility and efficiency as mediating variables provides a deeper understanding and so constitutes 

the theoretical contribution of this research. of contradictory findings in past research and lays 

the groundwork for next studies on external influences including policy, ecosystem support, 

and new technologies. 
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