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1. Abstract  

Supply chain automation represents an essential approach for attaining operational excellence while strengthening 

resilience and sustainability across global logistics. The paper integrates research from over 100 peer-reviewed 

studies and industry reports published through 2020 to explore how automation technologies are applied across 

supply chain functions along with their benefits and challenges. Automation includes multiple technologies such as 

artificial intelligence (AI), machine learning (ML), robotic process automation (RPA), and the Internet of Things 

(IoT). The implementation of these technologies extends to warehouse management along with inventory control, 

demand forecasting, logistics optimization and additional essential sectors as identified by Atzori et al., 2017 and 

Choi et al., 2018 and Fosso Wamba et al., 2018. 

Studies on automated systems demonstrate enhancements in operations through productivity increases of 20% to 

30% and substantial cost savings (Frank et al., 2019; Lacity & Willcocks, 2016). The implementation of AI-driven 

demand forecasting methods can cut forecast errors down by 50%, which leads to better inventory management 

and lower carrying costs (Tiwari et al., 2019). The integration of automated warehouse systems with autonomous 

mobile robots (AMRs) and automated guided vehicles (AGVs) results in faster and more precise order fulfillment 

while cutting labor costs according to Zhong et al. (2017). 

Automation adoption faces obstacles such as significant upfront costs to implement systems and challenges 

integrating new solutions with existing legacy infrastructures while requiring specialized technical expertise 

(Strandhagen et al., 2017). Ethical issues surrounding AI decision-making in supply chains and job displacement 

potential continue to gain recognition as important concerns (Ghobakhloo, 2018). The research explores the role of 

automation in developing resilient supply chains which have gained significance after global disruptions like 

COVID-19 (Ivanov & Dolgui, 2020). Through their findings researchers, practitioners and policymakers can gain 

important information about supply chain automation's benefits and challenges which forms a basis for well-

informed technology adoption strategies. 
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2. Introduction 

Supply chain management has undergone a deep transformation because of new technological developments 

together with increased demands for improved efficiency and agility. Automation stands as the main catalyst of 

supply chain transformation through its crucial functions in supply chain optimization and innovation promotion 

(Baryannis et al., 2019; Sodhi & Tang, 2019). Through this study we explore automation's role within supply chains 

by detailing its uses and benefits as well as examining existing challenges and future prospects until 2020. 

Supply chain management employs automation to execute tasks and processes through technology with limited 

human intervention. The field of supply chain management automation employs several technological solutions 

including AI, ML, RPA, IoT devices, and advanced robotics (Atzori et al., 2017; Lacity & Willcocks, 2016; Zhong 
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et al., 2017). These technologies deliver support for numerous supply chain roles which encompass procurement 

activities together with inventory control warehousing tasks, transportation processes and last-mile delivery 

operations. 

Multiple factors propel the movement toward supply chain automation. Modern tools become essential to manage 

and optimize operational processes due to the increasing complexity of global supply networks as observed by 

Sodhi & Tang (2019). As supply chains extend their reach and connections they produce more data at an exponential 

rate which makes manual data processing and decision-making increasingly difficult and error-prone (Zhong et al., 

2017). Automation resolves this problem by enabling fast data processing capabilities along with actionable insight 

extraction from vast datasets (Choi et al., 2018). 

Multiple sectors now face tough competition which requires organizations to enhance operational efficiency and 

customer service while controlling costs. The use of automation technologies enables supply chain processes to 

achieve greater efficiency by reducing errors and enhancing both speed and accuracy (Frank et al., 2019). Through 

the use of automated warehouse systems businesses experience faster order fulfillment operations and precision 

delivery combined with AI demand forecasting which helps them maintain ideal inventory quantities and reduce 

inventory holding expenses. 

Recent global disruptions underscored that supply chain resilience and fast adaptation abilities are vital for business 

continuity. The deployment of automated systems allows businesses to maintain operational continuity during crises 

and to swiftly adjust to changing market conditions while controlling supply chain risks (Ivanov & Dolgui, 2020). 

Organizations worldwide are turning to supply chain automation due to its demonstrated potential for competitive 

advantage creation. Research indicates that business leaders achieved both cost savings and revenue expansion 

through AI applications in their supply chain management (Ben-Daya et al., 2019; Fosso Wamba et al., 2018). 

 

Metric 

Improvement 

Range Examples 

Forecast Error 

Reduction 30-50% 

Better demand prediction leading to 

optimized inventory levels  (Choi et al., 

2018) 

Order Fulfillment 

Time 20-40% 

Automated warehouse operations and 

optimized logistics processes  (Zhong et al., 

2017) 

Logistics Cost 

Reduction 15-25% 

Route optimization, reduced fuel 

consumption, and efficient resource 

allocation (Ben-Daya et al., 2019) 

Inventory Holding 

Cost 10-20% 

AI-driven inventory optimization and 

reduced stockouts and overstocking 

(Ghasemaghaei et al., 2018) 

Table 2: Performance Improvements from Automation Adoption 

Automated technology integration within supply chains faces multiple substantial obstacles. Organizations face 

primary adoption barriers such as large upfront investment costs, integration challenges and the requirement for 

specialized skills (Strandhagen et al., 2017). The supply chain management field faces emerging worries about job 

displacement resulting from automation and ethical issues related to AI decision-making (Ghobakhloo, 2018). 

This study aims to address several key questions regarding the role of automation in supply chains: 
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1. What are the primary applications of automation across different supply chain functions, and how are they 

impacting operational performance? 

2. What are the key benefits and challenges associated with implementing automation in supply chains? 

3. How is automation contributing to supply chain resilience and risk management? 

4. What are the emerging trends and future prospects for automation in supply chain management? 

The study investigates these research questions through the examination of academic literature along with industry 

reports up to the year 2020. The findings of this research provide important knowledge with significant effects on 

supply chain management theory and practice. This study presents the best practices for automation implementation 

to practitioners together with solutions to common industry challenges. 

 

 

Challenge Description Potential Mitigation Strategies 

High Implementation 

Costs 

The upfront investment for automation 

technologies, including hardware, software, 

and integration services, can be substantial 

and may require significant financial 

planning. 

Phased implementation, leasing options, 

government incentives 

Legacy System 

Integration 

Integrating new automation systems with 

existing legacy IT infrastructure can be 

complex and costly, often requiring custom 

development and middleware solutions. 

API-based integration, cloud-based 

solutions, gradual migration 

Skills Gap 

The adoption of automation requires a 

workforce with specialized technical skills in 

areas such as AI, robotics, and data analytics, 

which may not be readily available within the 

organization. 

Training programs, upskilling initiatives, 

partnerships with educational institutions 

Data Quality Issues 

Automation relies on high-quality data for 

effective decision-making. Poor data quality 

can lead to inaccurate forecasts, inefficient 

operations, and flawed insights. 

Data cleansing, data governance policies, 

data validation processes 

Ethical Concerns 

Ethical concerns, particularly those related to 

AI decision-making in supply chains, 

including transparency, accountability, and 

bias, need to be addressed. 

Establishing ethical guidelines, 

implementing explainable AI (XAI), 

ensuring data privacy 

Table 3: Key Challenges in Implementing Supply Chain Automation 

The structure of this paper is as follows: Section 3 presents an extensive literature review which examines 

theoretical foundations and empirical evidence associated with supply chain automation. Section 4 explains the 

research methods utilized in this paper. This section presents the research results and evaluates the main findings 

about how automation operates in supply chains. Section 6 concludes the paper by reviewing the main findings and 

suggesting directions for subsequent research. 
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Automation in supply chains advances rapidly because of the continuous introduction of new technologies and 

applications. The study presents a summary of supply chain automation developments until 2020 while 

investigating upcoming trends in this revolutionary field. 

3. Literature Review  

Supply chain automation research has expanded significantly in the recent years since both academic researchers 

and practitioners acknowledge its increasing importance. This review summarizes the primary findings of 

completed research up to 2020 which investigates automation technologies within supply chain management by 

looking at their implementation processes and benefits alongside their challenges. 

Research literature mainly studies the use of artificial intelligence (AI) and machine learning (ML) technologies to 

improve supply chain operations (Choi et al., 2018; Ghasemaghaei et al., 2018). Research provides comprehensive 

analyses of artificial intelligence usage in supply chain management which shows capabilities to enhance demand 

forecasting optimization along with inventory and logistics operations. Studies indicate that artificial intelligence 

systems reduce forecasting errors which leads to improved inventory control and customer service performance 

according to Tiwari et al. (2019). 

  

Technology Application Areas Benefits Challenges 

Artificial Intelligence 

(AI) 

Demand Forecasting, 

Inventory Optimization 

Improved forecast 

accuracy, reduced 

inventory holding costs, 

optimized distribution 

Data quality issues, 

algorithm bias, lack of 

explainability 

Robotic Process 

Automation (RPA) 

Invoice Processing, Order 

Management 

Reduced processing time, 

improved accuracy, cost 

savings 

Limited scope for complex 

tasks, integration 

challenges 

Internet of Things 

(IoT) 

Real-Time Tracking, 

Condition Monitoring 

Enhanced visibility, 

improved traceability, 

proactive maintenance, 

reduced waste 

Data security and privacy 

concerns, interoperability 

challenges 

Robotics 

(AMRs/AGVs) 

Warehouse Operations, 

Order Fulfillment 

Increased efficiency, 

reduced labor costs, faster 

order processing, 

improved safety 

High initial investment, 

space constraints, 

inflexibility in handling 

varied tasks 

Table 1: Key Automation Technologies and Their Supply Chain Applications 

Multiple studies have examined robotic process automation (RPA) while assessing its positive effects on supply 

chain operations according to Lacity & Willcocks (2016). Research findings indicate that procurement processes 

utilizing RPA technology can both reduce processing time durations and substantially improve task accuracy for 

purchase order creation and invoice processing. 

Research has paid significant attention to the use of autonomous mobile robots (AMRs) and automated guided 

vehicles (AGVs) for warehouse automation (Zhong et al., 2017). Recent systematic reviews indicate that warehouse 

robotics systems can both boost order picking efficiency and reduce labor costs. The study revealed robotic systems 

provide better picking productivity compared to traditional manual methods according to Azadeh et al. (2019). 

The field of supply chain management research now encompasses the integration of Internet of Things (IoT) devices 

according to Atzori et al. (2017). Research indicates that IoT technology improves supply chain visibility and 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
                     Volume: 05 Issue: 04 | April - 2021                              SJIF Rating: 6.714                                ISSN: 2582-3930                                                                                                                                               

 

© 2021, IJSREM      | www.ijsrem.com                DOI: 10.55041/IJSREM8770                    |        Page 5 

traceability through real-time monitoring of inventory levels together with shipment locations and product 

conditions. Implementation of IoT technology will reduce inventory holding costs and increase shipping accuracy 

according to Rejeb et al. (2020). 

 

Image: A visual representation of the different components of an automated supply chain, showing data flow 

and integration between AI, IoT, robotics, and other systems. 

Studies have been undertaken to examine the impact of automation on supply chain resilience and risk management 

according to Ivanov & Dolgui (2020). Research demonstrates that digital technologies enable resilient supply chains 

through AI and ML capabilities which enhance risk prediction and mitigation methods. 

Various literature reviews examine the challenges associated with supply chain process automation. Research has 

recognized the main barriers to Industry 4.0 adoption in supply chains: The research by Strandhagen et al. from 

2017 identifies three primary obstacles to Industry 4.0 adoption in supply chains: costly implementation procedures, 

a lack of skilled personnel, and internal company resistance to change. The study revealed a need for strategic 

automation plans that align technological adoption with business objectives of organizations. 

The ethical dimensions of supply chain automation currently draw increased attention and debate. Studies 

investigated AI decision-making ethical issues in supply chains through assessments of transparency, accountability, 

and bias in automated systems (Fosso Wamba et al., 2018). The authors proposed the creation of ethical guidelines 

and management systems to steer AI usage in supply chain management. 

Supply chain experts now see "autonomous supply chains" as the next major objective according to supply chain 

literature. The developed conceptual framework for autonomous supply chains envisions AI-driven systems capable 

of self-optimization and autonomous complex decision-making processes with limited human intervention 

(Baryannis et al., 2019). The authors pointed out significant technological and organizational obstacles which need 

resolution to realize the autonomous supply chain concept. 

Studies on supply chain automation before 2020 reveal extensive academic investigation into this field. Research 

shows that automation enhances efficiency and accuracy while strengthening resilience but reveals important 

obstacles that need resolution for effective deployment. Supply chain automation research and practice advance 
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through rapid field development which offers fresh research opportunities from emerging technologies and 

applications. 

 

Image: A graphical depiction of the benefits of supply chain automation. 
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4. Methodology  

The research utilizes mixed-methods to perform a complete study on automation's function in supply chains. The 

research methodology combines systematic literature review processes with quantitative industry data analysis and 

qualitative insights from secondary sources. Researchers use this complex methodology to examine supply chain 

automation in depth and uncover broad patterns and specific knowledge regarding its applications and advantages 

as well as obstacles. 

Our research project began by systematically reviewing academic publications and industry reports that were 

published up until 2020. The research team utilized Web of Science, Scopus, and Google Scholar databases to 

perform searches with keywords including "supply chain automation," "AI in supply chain," "robotic process 

automation," and "IoT in logistics." The search results underwent evaluation to determine study relevance and 

quality. The research necessitated thorough analysis of papers selected from the initial screening. 

The literature review process was strengthened by collecting quantitative data on supply chain automation adoption 

and performance metrics from industry reports as well as market research studies and company financial statements. 

The gathered data was examined to find patterns in industry sector automation adoption rates together with 

investment levels and performance improvements in supply chain operations (Frank et al., 2019; Lacity & 

Willcocks, 2016). 

Through established theoretical frameworks researchers analyzed collected data to identify how automation affects 

supply chain performance. The analysis incorporated the Resource-Based View (RBV) which shows how 

automation creates distinctive resources for companies (Barney, 1991) together with the Dynamic Capabilities 

framework which examines firms' ability to adjust to environmental changes via technological advancements 

(Teece, 2007). 

 

5. Results and Discussion  

The application of automation technologies across supply chain management has led to substantial enhancements 

in multiple operational areas. The implementation of AI and ML algorithms has improved demand forecasting 

precision by decreasing forecast errors by up to 50% across certain industries according to Choi et al. (2018). This 

advancement allows businesses to maintain optimal inventory amounts while reducing stockouts and carrying 

expenses (Tiwari et al., 2019). 

The implementation of RPA has optimized transactional operations like order processing and invoice management 

which resulted in significant time savings and higher accuracy levels (Lacity & Willcocks, 2016). The use of 

automated warehouse systems such as AMRs and AGVs enables faster order fulfillment while decreasing labor 

expenses and boosting overall operational efficiency (Zhong et al., 2017). 

IoT-enabled systems provide enhanced supply chain visibility which enables companies to track their inventory and 

monitor product conditions immediately as they occur (Atzori et al., 2017). The enhanced visibility has resulted in 

better decision-making processes and paved the way for more effective proactive risk management strategies. 

Automation serves as a vital element in strengthening supply chain resilience. Automated systems have provided 

businesses with the ability to rapidly adjust to market fluctuations while preserving operational stability throughout 

disruptive periods according to Ivanov & Dolgui (2020). 

Organizations face multiple challenges when implementing automation technologies. The substantial 

implementation costs combined with integration issues related to existing systems pose major obstacles 

(Strandhagen et al., 2017). The requirement for specialized technical abilities and the likelihood of job displacement 

create implementation challenges for organizations that adopt automation according to Ghobakhloo (2018). 
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The significance of ethical issues in AI decision-making processes has increased according to research by Fosso 

Wamba et al. (2018). For automation to be executed in an ethical and responsible way organizations must focus on 

transparency alongside accountability and bias within automated systems. 

 

6. Conclusion and Future Research  

The study delivers an all-encompassing review of supply chain automation that analyzes its applications alongside 

its benefits and challenges. The results demonstrate how automation can enhance operational performance and 

strengthen supply chain resilience while promoting sustainable practices. Organizations need to thoroughly evaluate 

the difficulties and ethical considerations of automation implementation to achieve successful and responsible 

integration. 

Subsequent research efforts need to concentrate on multiple important fields. More empirical studies are required 

to measure the effects of automation on supply chain performance within varying industries and operational 

contexts. Researchers need to identify approaches to overcome obstacles to automation adoption which include 

expensive implementation processes and integration challenges. Upcoming research must investigate how supply 

chain automation affects ethical and social aspects as well as the problems associated with job displacement and AI 

decision-making. 
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