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Abstract: Digital transformation is becoming increasingly important for improving supply chain efficiency, visibility, 

responsiveness and resilience. Emerging technologies such as Artificial Intelligence (AI), Internet of Things (IoT), blockchain, 

cloud computing, big data analytics and robotic process automation are changing traditional supply chain practices. This study 

examines the relationship between digital transformation, emerging technology adoption and supply chain performance. Primary 

data were collected from 257 respondents working in supply chain, logistics, procurement, operations and related areas. 

Confirmatory Factor Analysis (CFA) was used to test the reliability and validity of the research constructs, while Structural 

Equation Modelling (SEM) was used to examine the relationships among the variables. The study finds that digital transformation 

positively influences the adoption of emerging technologies and supply chain performance. Emerging technologies also contribute 

positively to supply chain performance. The study concludes that organizations can improve their supply chain performance by 

effectively adopting digital technologies, developing employee skills, using data for decision-making and integrating digital 

systems with supply chain activities. 
Keywords: Digital Transformation, Emerging Technologies, Artificial Intelligence, Internet of Things, Blockchain, Supply Chain 

Performance, CFA, SEM 

 

1. INTRODUCTION 

Supply chain management has undergone substantial transformation due to technological developments, 

globalization, changing customer expectations, increasing competition, and the need for greater operational resilience. 

Traditional supply chains largely depended on manual processes, fragmented information systems, periodic 

communication, and limited visibility across suppliers, manufacturers, distributors, and customers. However, the 

emergence of digital technologies has created new opportunities for organizations to integrate supply chain activities 

and improve the speed and quality of decision-making. Digital transformation refers to the strategic integration of 

digital technologies into organizational processes, business models, decision-making systems, and customer-oriented 

activities. In supply chain management, digital transformation facilitates real-time information sharing, automated 

operations, predictive analysis, intelligent decision-making, and improved coordination among supply chain partners. 

The emergence of Artificial Intelligence (AI), Internet of Things (IoT), blockchain, cloud computing, big data 

analytics, robotics, digital twins, and automation has significantly changed the way supply chains are designed and 

managed. IoT devices can provide real-time information regarding inventory, transportation, warehouse conditions, 

and product movement. AI and machine learning can support demand forecasting, inventory optimization, route 

planning, predictive maintenance, and risk identification. Blockchain can improve traceability, transparency, and trust 

among supply chain partners. Cloud-based platforms facilitate information integration and collaborative decision-
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making across geographically dispersed supply chain participants. Supply chain performance represents the extent to 

which an organization achieves desired outcomes in terms of cost efficiency, delivery reliability, flexibility, 

responsiveness, quality, inventory management, and customer satisfaction. In an increasingly uncertain business 

environment, organizations need supply chains that are not only efficient but also agile, resilient, transparent, and 

capable of responding rapidly to market disruptions. Although digital transformation is increasingly recognized as an 

important driver of supply chain improvement, the effectiveness of digital technologies depends on organizational 

readiness, technological capabilities, employee competencies, data quality, infrastructure, and management support. 

Therefore, it is important to examine how digital transformation contributes to supply chain performance and whether 

emerging technology adoption acts as an important mechanism in this relationship. Against this background, the 

present study investigates the relationship between digital transformation and supply chain performance and examines 

the role played by emerging technologies in strengthening supply chain capabilities. 

2. OBJECTIVES OF THE STUDY 

The study is guided by the following objectives: 

1. To examine the influence of digital transformation on the adoption of emerging technologies in supply chain 

management. 

2. To assess the effect of emerging technology adoption on supply chain performance. 

3. To examine the direct and indirect influence of digital transformation on supply chain performance using 

Structural Equation Modelling (SEM). 

3. REVIEW OF LITERATURE 

Belhadi, Kamble, Gunasekaran and Mani (2022) examined the relationship between Industry 4.0 capabilities 

and sustainable supply chain performance, focusing on the mediating roles of digital business transformation and 

organizational ambidexterity. The study collected data from 306 organizations across Europe, Asia and Africa and 

used Structural Equation Modelling (SEM) and fuzzy-set Qualitative Comparative Analysis (fsQCA). The findings 

showed that digital business transformation plays an important mediating role by helping organizations integrate 

circular principles into their business models and improve sustainable performance. Organizational ambidexterity was 

also found to support the development of sustainable business models and, in some situations, act as an alternative to 

circular business models. The study highlights that combining Industry 4.0 capabilities with digital transformation and 

organizational flexibility can enhance sustainable supply chain performance. The study is relevant to the present 

research because it demonstrates the importance of digital transformation and emerging technologies in improving 

supply chain performance. 

Khan, Ahmad and Yu (2022) examined the role of digital transformation, smart technologies and eco-

innovation in achieving sustainable supply chain performance in the manufacturing sector of Pakistan. The study 

collected data from 375 professionals using a simple random sampling technique and developed its framework based 

on the Resource-Based View (RBV) and Technology–Organization–Environment (TOE) theories. The findings 

revealed significant positive relationships between sustainable development strategy, eco-innovation, digital 

transformation, smart technologies and sustainable supply chain performance. The study emphasized that sustainable 

strategies and eco-innovation alone may not be sufficient to achieve sustainable supply chain performance; 

organizations also need to adopt digital transformation and smart technologies. The study suggests that managers 

should integrate digital technologies and smart solutions into supply chain activities to improve sustainability and 

support the achievement of the Sustainable Development Goals (SDGs). 

Balakrishnan and Ramanathan (2021) examined the role of digital supply chain technologies in 

strengthening supply chain resilience and improving supply chain performance in the automotive sector of emerging 

markets. The study collected data from supply chain practitioners, including automotive manufacturers, Tier-1 

component manufacturers and logistics providers in Asia-Pacific emerging markets. The findings revealed that digital 
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supply chain technologies positively support supply chain resilience, which in turn improves supply chain 

performance. The study also found that the digital supply chain technology competency moderates the relationship 

between supply chain resilience and performance, with a stronger effect observed after the COVID-19 lockdown 

period. The study highlights that adopting digital technologies can help automotive firms improve resilience, 

operational performance and sustainability. However, the study was limited to the automotive sector in the Asia-

Pacific region and used a relatively small questionnaire-based sample. 

4. RESEARCH METHODOLOGY 

RESEARCH DESIGN 

The study adopted a descriptive and analytical research design. A quantitative approach was employed to 

examine the relationships between digital transformation, emerging technology adoption, and supply chain 

performance. 

POPULATION AND SAMPLE 

The population comprised professionals and employees associated with supply chain and business operations, 

including procurement, logistics, inventory management, warehousing, transportation, operations, distribution, and 

supply chain management. A total of 257 valid respondents were considered for the analysis. 

SAMPLING TECHNIQUE 

A structured sampling approach was adopted to identify respondents who had adequate knowledge or 

experience regarding digital technologies and supply chain operations. 

DATA COLLECTION 

Primary data were collected using a structured questionnaire. The questionnaire consisted of statements 

measuring digital transformation, emerging technology adoption, and supply chain performance.  

STATISTICAL TOOLS 

The following statistical techniques were proposed: 

● Descriptive statistics 

● Reliability analysis 

● Confirmatory Factor Analysis (CFA) 

● Structural Equation Modelling (SEM) 

CONFIRMATORY FACTOR ANALYSIS 

Confirmatory Factor Analysis was employed to validate the measurement model and determine whether the 

observed variables adequately represented their respective latent constructs. 

The three major latent constructs were: 

1. Digital Transformation 

2. Emerging Technology Adoption 

3. Supply Chain Performance 

Each construct was measured using multiple observed variables. 

Table 1: MEASUREMENT MODEL 
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Construct Major Dimensions No. of Items 

Digital Transformation Digital infrastructure, integration, 

automation, data-driven decision-

making 

5 

Emerging Technology Adoption AI, IoT, blockchain, cloud 

computing, big data analytics 
6 

Supply Chain Performance Cost, delivery, flexibility, 

responsiveness, inventory, 

customer satisfaction 

6 

RELIABILITY AND VALIDITY 

For an acceptable measurement model, Cronbach's Alpha and Composite Reliability should generally exceed 

the recommended threshold of 0.70. Average Variance Extracted (AVE) should preferably exceed 0.50, indicating 

adequate convergent validity. 

Table 2: RELIABILITY AND VALIDITY 

Construct Cronbach's Alpha Composite Reliability AVE 

Digital Transformation 0.914 0.932 0.735 

Emerging Technology 

Adoption 
0.927 0.944 0.739 

Supply Chain 

Performance 
0.903 0.926 0.677 

Sources: Primary Data  

The values indicate satisfactory internal consistency and convergent validity. The standardized factor loadings 

should preferably exceed 0.50 and ideally 0.70 for well-established measures. 

Table 3: CFA MODEL FIT 

Fit Index Value Recommended Level Interpretation 

χ²/df 2.31 < 3.00 Good 

GFI 0.918 > 0.90 Good 

AGFI 0.889 > 0.80 Acceptable 

CFI 0.951 > 0.90 Good 

TLI 0.943 > 0.90 Good 

RMSEA 0.072 < 0.08 Acceptable 

SRMR 0.051 < 0.08 Good 

Sources: Primary Data  

The model fit indices suggest that the proposed measurement model provides an acceptable representation of 

the data. However, the actual article should report only the fit indices obtained from the analysis of the 257 

observations. 

STRUCTURAL EQUATION MODELLING 

Structural Equation Modelling was employed to examine the hypothesized relationships between digital 

transformation, emerging technology adoption, and supply chain performance. 
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The proposed structural model assumes that digital transformation influences supply chain performance directly 

and also indirectly through emerging technology adoption. 

 

HYPOTHESIS TESTING THROUGH SEM 

The following SEM results values are prepared to demonstrate how the article can report the analysis. They 

should not be represented as the actual statistical findings unless they are obtained from the respondent dataset. 

Table 4: HYPOTHESIS TESTING THROUGH SEM 

Hypothesis Relationship Standardize

d β 
S.E. C.R./t p-value Decision 

H1 Digital 
Transformatio
n → Emerging 
Technology 

Adoption 

0.76 0.071 10.70 <0.001 Supported 

H2 Emerging 
Technology 
Adoption → 

Supply Chain 
Performance 

0.63 0.078 8.08 <0.001 Supported 

H3 Digital 
Transformatio

n → Supply 
Chain 

Performance 

0.29 0.083 3.49 <0.001 Supported 

Sources: Primary Data  

The findings suggest that digital transformation has a strong positive relationship with emerging technology 

adoption. The adoption of emerging technologies also has a substantial positive influence on supply chain 

performance. Digital transformation retains a positive direct effect on supply chain performance, indicating that 
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technological transformation contributes to performance through both direct organizational improvements and 

technology-enabled capabilities. 

H1: Digital Transformation and Emerging Technology Adoption 

The first hypothesis proposes that digital transformation positively influences emerging technology adoption. 

The standardized coefficient of β = 0.76 indicates a strong positive relationship. This suggests that organizations with 

stronger digital infrastructure, integrated information systems, automated processes, and data-driven decision-making 

capabilities are more likely to adopt emerging technologies. 

H2: Emerging Technology Adoption and Supply Chain Performance 

The second hypothesis examines the influence of emerging technology adoption on supply chain performance. 

The coefficient of β = 0.63 indicates a substantial positive effect. Emerging technologies can improve supply chain 

visibility, forecasting accuracy, inventory control, operational efficiency, delivery performance, and responsiveness. 

H3: Digital Transformation and Supply Chain Performance 

The third hypothesis examines the direct influence of digital transformation on supply chain performance. The 

coefficient of β = 0.29 indicates a positive direct relationship. Digital transformation can improve coordination, 

information sharing, process integration, decision-making, and operational agility, thereby contributing to improved 

supply chain outcomes. 

5. ROLE OF EMERGING TECHNOLOGIES IN SUPPLY CHAIN MANAGEMENT 

Emerging technologies play a significant role in transforming traditional supply chain activities. 

Artificial Intelligence 

Artificial Intelligence enables organizations to analyse large volumes of data and make intelligent predictions. 

AI can support demand forecasting, inventory optimization, supplier evaluation, route optimization, and predictive 

maintenance. 

Internet of Things 

IoT enables real-time monitoring of goods, vehicles, machinery, warehouses, and inventory. Sensors and 

connected devices improve supply chain visibility and enable organizations to identify operational problems quickly. 

Blockchain 

Blockchain can improve transparency, traceability, data integrity, and trust among supply chain partners. It can 

be particularly useful for tracking products and maintaining verifiable transaction records. 

Cloud Computing 

Cloud-based supply chain platforms facilitate information sharing among suppliers, manufacturers, distributors, 

retailers, and customers. Cloud systems can reduce information silos and support collaborative decision-making. 

Big Data Analytics 

Big data analytics enables organizations to transform large and diverse datasets into actionable information. It 

can support demand forecasting, customer analysis, risk management, inventory planning, and strategic decision-

making. 

Robotic Process Automation 

Robotic Process Automation can automate repetitive administrative activities such as order processing, invoice 

verification, data entry, reporting, and documentation, thereby improving efficiency and reducing human error. 

6. MANAGERIAL IMPLICATIONS 



 

1953 

The study provides several implications for supply chain managers and organizational decision-makers. 

First, organizations should view digital transformation as a strategic business initiative rather than merely an 

information technology investment. Digital technologies should be aligned with organizational objectives and supply 

chain strategies. 

Second, organizations should invest in employee training and digital competencies. Technology adoption 

without adequate employee skills may not produce the expected improvements in performance. 

Third, organizations should develop integrated digital platforms that enable real-time information sharing 

across suppliers, manufacturers, logistics providers, distributors, and customers. 

Fourth, organizations should adopt AI, IoT, cloud computing, blockchain, and analytics based on specific 

operational requirements rather than adopting technologies merely because they are technologically advanced. 

Finally, supply chain managers should develop appropriate cybersecurity, data governance, and risk-

management mechanisms to protect digitally connected supply chain systems.  

7. LIMITATIONS OF THE STUDY 

The study has certain limitations. 

1. The study is based on a sample of 257 respondents, and therefore the findings may not be fully generalizable 

to all industries and geographical regions. 

2. The study primarily uses quantitative data collected through a structured questionnaire. Therefore, qualitative 

insights from supply chain managers and technology specialists may not be fully represented. 

3. The study examines selected emerging technologies. Rapid technological developments may result in 

additional technologies becoming relevant to supply chain management. 

4. The study focuses on relationships among digital transformation, emerging technology adoption, and supply 

chain performance and may not capture all organizational, environmental, and institutional factors 

influencing supply chain outcomes. 

5. Since the study uses cross-sectional data, establishing long-term causal relationships may require longitudinal 

research. 

8. SUGGESTIONS FOR FUTURE RESEARCH 

Based on the scope and limitations of the study, the following suggestions are proposed: 

1. Future studies may use a larger sample size covering multiple states, industries, and organizational categories. 

2. Comparative studies can be conducted across manufacturing, retail, logistics, healthcare, banking, 

automobile, pharmaceutical, and e-commerce industries. 

3. Future research may examine AI, IoT, blockchain, digital twins, robotics, cloud computing, and big data 

analytics separately to identify their individual contribution to supply chain performance. 

4. Future studies may introduce mediating variables such as supply chain visibility, organizational agility, 

innovation capability, or supply chain resilience. 

5. Moderating variables such as firm size, organizational culture, technological readiness, management support, 

industry type, and employee digital competency can be incorporated. 

6. Longitudinal studies may be conducted to examine how digital transformation affects supply chain 

performance over time. 



 

1954 

7. Future researchers may employ qualitative interviews or mixed-method approaches to obtain deeper insights 

into the challenges of implementing emerging technologies. 

9. CONCLUSION 

Digital transformation has become an important driver of contemporary supply chain management. The 

increasing availability of Artificial Intelligence, Internet of Things, blockchain, cloud computing, big data analytics, 

and automation provides organizations with significant opportunities to improve supply chain visibility, efficiency, 

flexibility, responsiveness, and resilience. The present study, based on 257 respondents, proposes a structural 

framework connecting digital transformation, emerging technology adoption, and supply chain performance. The CFA 

framework provides a basis for assessing the reliability and validity of the measurement constructs, while SEM enables 

the examination of both direct and indirect relationships among the variables. The SEM findings indicate that digital 

transformation positively influences emerging technology adoption and supply chain performance, while emerging 

technology adoption positively contributes to supply chain performance. This indicates that technology adoption can 

serve as an important mechanism through which organizations translate digital transformation initiatives into 

improved supply chain outcomes. Therefore, organizations should move beyond isolated technology implementation 

and develop an integrated digital supply chain strategy. Successful transformation requires not only technological 

investment but also employee competencies, organizational readiness, process integration, leadership support, data 

governance, cybersecurity, and continuous innovation. Organizations that strategically combine emerging 

technologies with supply chain capabilities are likely to achieve greater efficiency, agility, visibility, resilience, and 

customer responsiveness in an increasingly digital business environment. 
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