
Journal of Sustainable Solutions 
ISSN : 3048-6947  |  Vol. 1  |  Issue 4  |  Oct - Dec 2024  |  Peer Reviewed & Refereed   

 

165 
  

© 2024 Published by The Writers. This is a Gold Open Access article distributed under the terms of the Creative Commons License  
[CC BY NC 4.0] and is available on https://jss.thewriters.in  

Data-driven Strategies for Reducing Shipper Fallout in Changing Trade Environments 

 

Vinay Acharya* 

Independent Researcher, USA. 

 

 

Accepted: 20/12/2024          Published: 25/12/2024 * Corresponding author  

How to Cite this Article: 

Acharya V. (2024). Data-driven Strategies for Reducing Shipper Fallout in Changing Trade 

Environments, Journal of Sustainable Solutions, 1(4), 165-175. 

DOI: https://doi.org/10.36676/j.sust.sol.v1.i4.49  

Abstract 

Global trade environments are complex and constantly changing, creating significant challenges for the 

actual shippers and leading to what has been called “shipper fallout”, which means that the shippers 

experience disruptions, inefficiencies or fail to meet what is required in trading. This review paper 

discusses data-driven approaches as the way to solve the problem of shippers’ churn, stressing on 

flexibility of such solution in the conditions of shifts in trade environments. Thus, by adopting big data 

analytics to analyze historical data, and developing optimized predictive models, as well as monitoring 

executive systems, Christopher, M., & Peck, H. (2004) companies can increase the effectiveness of 

their decisions, supply chain robustness, and lower the likelihood of fallout. This paper also measures 

the primary obstacles, that are the data integration, data security and the legal demands, as well as future 

works on this subject. 

Introduction 

Global trade environments are so dynamic these days the trade dynamic is inevitable due to the 

increasing tendencies of different issues in geopolitical nationalism, economic rebalancing, and 

environment instabilities. The falling through means that increase in complexity of these various 

changes make it difficult for shippers to avoid risks and improve efficiency and lead to operational 

inefficiencies, financial loses and lost opportunities. This paper seeks to discuss how this aspect of 

operational risk management can be overcome using techniques founded on data analysis to improve 

adaptability to emerging trade environments.  Porter, M. E., & Heppelmann, J. E. (2015) 

 

Key Objectives: 

1. Understanding Shipper Fallout and Its Effects Shipper fallout means change in shipping 

scenarios because of shift in trade relations. It has delays, poor cost control, and failure to meet 

regulatory rules and regulations due to factors like changes in geopolitical Landscape and 

supply chain disruptions or lack of adequate technological advancement. The consequences 

arising from shipper fallout are tremendous; higher business costs, eroded corporate brand, and 

loss of goodwill with clients. Likewise, it hampers business prospects and decreased 

competitiveness in the global marketplace Characteristics of fallout are discussed in the 

following sections. These impacts are critical as one looks to formulate the best means of 

addressing the implications of the change. WEF. (2019). 

 

2. Implications of Data-driven management to minimise shipper fallout As highlighted above 

the use of data-driven approaches provides a proactive and flexible method for managing 

fallout. Big data plays an important role in contemporary business by providing an opportunity 
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to extract valuable information from a tremendous volume of data, to predict further demand, 

potential threats, and define the most effective shipping routes. Hence, predictive modeling 

extends preparedness by going even to the extent of anticipating disruptions like weather-

related disruption or even geopolitical disruptions before they happen. Technologies such as 

IoT supported real-time monitoring systems, that monitor shipment location and condition, 

constantly, and enable fast reaction to the unforeseen. That is where sophisticated solutions 

such as AI and blockchain help deliver on decision-making, the shortest possible delivery 

routes, and control over compliance, allowing shippers to forge their path in such shift-prone 

trade landscapes. Brynjolfsson, E., & McAfee, A. (2017) 

 

3. Utilize Strengths and Name Weaknesses & Opportunities As applied in data-driven 

solutions, challenges that includes data integration and data security, the issue of compliance 

with data protection laws such as GDPR present weaknesses to data driven solutions’ 

implementation. Addressing these issues calls for development of sound technological support, 

cooperative data sharing mechanisms, and compliance with good practices. Further work also 

includes utilizing more sophisticated computing technologies such as quantum computing in 

real-time optimization, as well as the use of green objectives when making decisions, and the 

use of blockchain in decision making especially due to its properties of decentralization and 

security. That will in turn assist in improving the resiliency of transport shippers in an ever 

dynamic trade environment. 

Understanding Shipper Fallout in 

Trade Environments 

Definition and Impact 

 

Understanding Shipper Fallout and Its 

Effects Shipper fallout means change in 

shipping scenarios because of shift in 

trade relations. It has delays, poor cost 

control, and failure to meet regulatory 

rules and regulations due to factors like 

changes in geopolitical Landscape and 

supply chain disruptions or lack of adequate technological advancement. The consequences arising 

from shipper fallout are tremendous; higher business costs, eroded corporate brand, and loss of goodwill 

with clients. Likewise, it hampers business prospects and decreased competitiveness in the global 

marketplace Characteristics of fallout are discussed in the following sections. These impacts are critical 

as one looks to formulate the best means of addressing the implications of the change. 

Implications of Data-driven management to minimise shipper fallout As highlighted above the use 

of data-driven approaches provides a proactive and flexible method for managing fallout. Big data plays 

an important role in contemporary business by providing an opportunity to extract valuable information 

from a tremendous volume of data, to predict further demand, potential threats, and define the most 

effective shipping routes. Hence, predictive modeling extends preparedness by going even to the extent 

of anticipating disruptions like weather-related disruption or even geopolitical disruptions before they 

happen. Technologies such as IoT supported real-time monitoring systems, that monitor shipment 

location and condition, constantly, and enable fast reaction to the unforeseen. That is where 

sophisticated solutions such as AI and blockchain help deliver on decision-making, the shortest possible 
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delivery routes, and control over compliance, allowing shippers to forge their path in such shift-prone 

trade landscapes. SAP. (2022). 

 

Utilize Strengths and Name Weaknesses & Opportunities As applied in data-driven solutions, 

challenges that includes data integration and data security, the issue of compliance with data 

protection laws such as GDPR present weaknesses to data driven solutions’ implementation. 

Addressing these issues calls for development of sound technological support, cooperative data sharing 

mechanisms, and compliance with good practices. Further work also includes utilizing more 

sophisticated computing technologies such as quantum computing in real-time optimization, as well as 

the use of green objectives when making decisions, and the use of blockchain in decision making 

especially due to its properties of decentralization and security. That will in turn assist in improving the 

resiliency of transport shippers in an ever dynamic trade environment. 

 

Drivers of Shipper Fallout 

The root causes of shipper dropout can be generalized into the policy, operation, and technology 

domains. 

1. Changing faces of trade policies and Tariffs 

New and changing policies including changing tariffs or new customs requirements alters trade and 

make operations more difficult. Such changes tend to expose the shippers to some undue risks since 

they will have to allow for the requisite amount of time to change their compliance rules or renegotiate 

with the trading partnersGartner. (2021).. 

2. There was lack of efficient supply chain coordination. 

Supply chain is the network of people, activities, resources, requirements, and technologies needed to 

transport a product from the suppliers to the distributors. Lack of co-ordination between these parties 

may result in problems such as, In-synchronization of arrival times of material, In-synchronization of 

movement of inventory and blockage of the material flow. 

3. The major pain, which still seems to persist is the absence of real-time visibility across 

operations. 

There is need to monitor 

events that may cause 

disruption so that 

appropriate action can 

be taken before they 

become critical. Since 

there are no real-time 

monitoring and tracking 

systems, shippers are 

unable to identify 

problems, for instance 

shipments’ delay, 

inventory crises or 

changed route, and as a 

result suffer fallout. UNCTAD. (2021). 

Therefore, recognizing those factors contributes to improving business planning and mitigating the 

negative consequences of the shipper fallout by employing the appropriate changes in business 

processes, responsive to the tendencies in the context of translating trade relationships.  

https://jss.thewriters.in/


Journal of Sustainable Solutions 
ISSN : 3048-6947  |  Vol. 1  |  Issue 4  |  Oct - Dec 2024  |  Peer Reviewed & Refereed   

 

168 
  

© 2024 Published by The Writers. This is a Gold Open Access article distributed under the terms of the Creative Commons License  
[CC BY NC 4.0] and is available on https://jss.thewriters.in  

The Role of Data in Addressing Shipper Fallout 

Circumstances in today’s dynamic trade environments make data collection, analysis, and use 

absolutely essential for managing the challenges of shipping. Applying the big data analytics, predictive 

168odelling as well as the IoT, data-driven strategies are beginning to revolutionalize the logistics 

industry through better decision-making, more efficient operations risk control. These innovations help 

companies address the shipper fallout problems that allow them to remain relevant to ever-fluid 

markets. In this part of the paper, the big data analytics and related concepts of predictive modelling 

and real-time monitoring of shipper fallout are discussed. 

Big Data Analytics 

Big data analytics can be described as the analysis of vast datasets or multistructural data in an attempt 

to discover patterns in coherence as well as relations that cannot be detected by conventional analysis 

methods. In the case of shippers, big data analytics is the building block for better decision making as 

well as the identification of solutions to new challenges that a fluid trade environment poses. 

    Demand Forecasting: 

Big data analysis of 

demand data provides 

them with an accurate 

demand outlook that 

makes use of historical, 

current, and perhaps 

future market data. 

Looking at the demand 

curve helps shippers to 

avoid having large stocks, 

experience low inventory, 

order and stock out to the optimum level, and, therefore, manage the available resources in the best way 

possible. For example, it is easy to combine the sales data with the seasons’ status to identify those 

periods when sales are high so that the shippers should prepare to handle the load or ensure that the 

inventories are adequate to meet the demand. UNCTAD. (2021). 

1. Risk Assessment: Shipping activities are in many ways exposed to risks such as unfavourable 

weather conditions, congestion in shipping ports and volatile geopolitical environments. Big 

data analytics offers companies the possibilities of evaluating these risks, and the incorporated 

real and past data. For instance, qualitative analysis of previous shipping locations expose firms 

to areas that have previously presented high risks that are likely to cause delays or disruptions 

and then strategic plans and resource to minimize effects. 

2. Route Optimization: Timely and effective routing can help save many hours of travel time, 

and finally, fuel and monetary costs. Routing involves analyzing data from the traffic flow, 

weather, and shipment timetable in big data analytics. Apart from fast delivery, it also 

practically prevents the accumulation of excessive expenses and harm to the environment. For 

instance, companies that ship goods like UPS has employed big data analytical techniques in 

route optimization calculative hence eradicating several millions of miles of transport every 

year. Kache, F., & Seuring, S. (2017). Therefore, the utilization of big data analytics on a 

massive scale of information would accurately assist shippers in anticipating more, planning 

more effectively, and carrying out operations effectively and more robustly. 

3. Predictive Modeling: Predictive modeling is a process of developing statistical models or 

machine learning models for existing and real-time data which allows companies to forecast 
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new scenarios of business disruptions. This capability is especially useful when dealing with 

shipper fallout, because P&G is able to pinpoint these dangers and put measures in place. 

 

 Weather-Related Delays: 

Adverse weather condition is among the most unpredictable variables that have an impact on shipping 

activities. Using weather data, mathematic models can anticipate weather conditions which will help 

shippers to reschedule their calendar or routes. For instance, if a hurricane is expected to strike path of 

a major some company can alter the direction of shipmen that particular voyage. 

1. Customs Clearance Bottlenecks: 

Clearing a cargo at customs is usually a time-consuming process, especially when a shipment undergoes 

additional changes in the set of documents necessary for customs operations. Most of the time, 

predictive models is based on historical data on customs procedures, different types of cargoes, and 

ports’ performance, I order to determine possible delays. The shippers can then check all the 

documentation is properly done or choose other ports of entry that have shortened the documentation 

time. 

2. Supplier Failures: 

Forces like supplier disruptions, they overly affect the production schedule and even financial 

difficulties by suppliers may cause delays in shipping. In fact, predictive modeling evaluates the data 

on supplier performance, supplier financial ratios, and market trends in an effort to identify suppliers 

that might be at risk. This makes it possible for shippers to spread the number of suppliers, or have a 

back up plan in case of a disruption of supply. 

Risk management is only one of the ways that predictive modeling can be applied, the other use being 

for strategic planning. The timely identification of disruptions means that a business can allocate its 

resources in the right way, and minimize the time during which its operations are stalled, all the while 

keeping its customers happy. UPS. (2020). 

Real-Time Monitoring and IoT 

The Internet of Things (IoT) on the other hand can be described as connected application, objects, and 

sensors that gather data and feedback instantaneously. From the perspective of ships, the IoT is an 

enabler that increases its importance by providing real-time visibility for tracking shipments and 

meeting compliance standards. Real-time monitoring as enabled by IoT covers several important angles 

in regard to shipper fallout. Maersk. (2022). 

1. Immediate Responses to Delays or Deviations: 

GPS trackers and temperature sensors are used IoT devices and they are used to update shipment status 

in real time. For instance, a refrigerated container would comprise IoT sensors for temperature and 

display it over the internet. When the temperatures change with regards to the set standard, the system 

produces a message that goes to the operators for action. Equally, tracking devices such as the GPS 

assists firms in tracking shipment location and identifying any delays or changes in route, and then act 

on the same appropriately. 

2. Enhanced Inventory Management: 

Information from IoT devices in near real time helps to enhance control and tracking of stock levels, 

arrival of shipping and conditions of the warehouses. This help in avoiding overstocking or situations 

where you run out of stock, thus, your inventory is capable of JIT. For example, RFID tags for products 

make it possible for shippers to track inventory flows in the chain and make supply and demand to 

match appropriately. 

3. Better Compliance with Regulatory Requirements: 
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The shipping operations are bound to stringent rules and regulations, safety, environmental control and 

customs. These requirements are met by the help of IoT devices, which collect and supply necessary 

information. For instance, it can track the amount of emissions in real time allowing companies adhere 

to the legal requirements. In the same way, automated documentation systems when interfaced with IoT 

devices help to speed up customs clearance procedures by producing accurate information at proper 

time. Bhattacharya, A., & Michaelides, R. (2021) 

Real-time monitoring and the use of IoT give companies increased productivity besides satisfying the 

customers by giving them timely information concerning the shipment status. The degree of 

transparency is valuable in enhancing trust and improving the kinds of relationships that companies 

have with their stakeholders. 

 

 

Figure 1 – 

Harnessing the 

power of IoT 

and Data 

The 

Relationship 

between Data-

Driven 

Strategies 

Although each 

of the various 

components has 

different uses – 

big data 

analytics, 

predictive 

modeling, IoT – 

their combined use holds even more promise for combating shipper fallout. For example: 

1. By using data from the sensors within IoT devices, predictive models can enhance the 

efficiency of a forecast. 

 

2. IoT concerns the collection of enormous real-time data from devices that big data analytics 

can analyze to identify patterns, which can be used in modeling. 

 

3. These technologies collectively extend supply chain visibility, risk handling, and decision 

making that establish a reliable structure for shippers over dynamic trade regimes. 

 

Constraints and possibilities:  

Even as data-driven approaches can yield magnificent possibilities, they experience challenges such as 

that of the integration of data and risks related to cybersecurity, and are additionally high in cost. Apart 

from these investments, companies need to be geared towards data infrastructure implementation, 

standard data sharing protocols, and security of data if they want to maximize the benefits of such 

technologies. The collaboration of the stakeholders with the appropriate regulatory bodies is meant to 

consider the concerns and promote compliance through data-driven solutions. 
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Future avenues for advancements include injecting artificial intelligence (AI) for improved accuracy in 

predictive modeling, delving into blockchains for the safety of data sharing, and harnessing quantum 

computing for more complex optimization problems. Then, all these innovations would tighten the role 

of data in salvaging freight shipper fallout further. 

Thus, offering all avenues through big data analytics, predictive modeling, and IoT, data-driven 

pathways would save the customer from fallout in today's trade dynamic environment. Therefore, these 

would enable the companies to withstand ways in operation resiliency and risk to gain a good 

competitive position against the world marketplace. Hofmann, E., & Rüsch, M. (2017) 

 

Data-driven Strategies for Reducing Shipper Fallout 

In the continuously changing and often volatile environment of global commerce, empirical evidence-

based approaches are critical in lessening shipper fallout. Employing tools like supply chain advocacy 

tools, collaborative networks, AIs, and distributed ledgers, firms can strategically circumvent the 

problem, manage the processes, and strengthen the compliance. Below is an overview of these strategies 

and how they eliminate the fallout risks. World Economic Forum. (2022). 

1. Supply Chain Visibility 

Dependable, end-to-end visibility throughout the supply chain assists the organization in potential 

threats and surprises and allows for appropriate management strategies to be developed. Visibility tools 

assist recipients in monitoring real-time shipment status, stock levels, and transportation modes and 

aids in the decision-making process. 

For that matter, GPS trackers, IOS, and cloud dashboards allow end-users to get a comprehensive 

picture of their goods. When there are changes in schedule or when there are other changes within the 

plan, firms can receive notifications and change their plans accordingly. Visibility technologies help 

organizations to maintain production and distribution processes in a more efficient manner by 

enhancing precision in demand forecasting. 

In addition to the above, improved visibility helps to satisfy counter parties’ needs for trust including 

customers, suppliers, and logistics providers who need to be kept informed. For instance, customers 

prefer specific tracking and timelines for the delivery of products, and suppliers and logistics/utilitarian 

provided ordered services and time management. Overall, Supply Chain Visibility eliminates 

commercial losses and demotivation managers due to shipper fallout. Porter, M. E., & Heppelmann, J. 

E. (2015). 

2. Collaborative Platforms 

If there are any difficulties that arise, or an issue that is not working properly, it is crucial that shippers, 

suppliers and logistics providers work together to meet such challenges. Collaborative digital platforms 

allow stakeholders to exchange information, communicate, and coordinate activities in order to 

troubleshoot during disturbances. 

The access to central inventory databases facilitates efficient cooperation on joint issues. For instance, 

logistics providers may alert shippers about port delays, allowing them to make schedule changes or 

reroute their ships to save time. 

The assignment of resources is another area where collaborative platforms enhance efficiency. The 

utilization and sharing of capacity resources enables firms to eliminate inefficiencies such as excess 

capacity in shipping and redundancy in routing. As such, expenses decline, and swift delivery of goods 

is guaranteed. Other than that, digital platforms help reinforce the bonds among stakeholders by 

enhancing transparency and mutual accountability, thus lowering risks of fallout. 
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Figure 2 – Impact of 

Climate Change(Maritime, 

2020) 

 

3. AI-Optimized Logistics 

The logistics scene is 

shifting due to the 

introduction of new 

technologies. The most 

common ones are 

automation, planning, and 

artificial intelligence (AI) 

computers. Transport 

entities use AI algorithms to 

operate big data sets that analyze multiple entities at once and make sense of them. 

One of AI’s most valuable applications is the enhancement of route planning. AI optimizes routes by 

looking at the current traffic conditions, predicting the anticipated weather on the day of shipment, and 

considering the time needed to deliver the goods. Moreover, AI also helps in forecasting demand by 

using information on demand fluctuations, trends in sales, and the market in general. This allows firms 

to know in advance when demand will change and how that will affect their inventory and shipping 

plans. 

AI also provides a better way to prepare a contingency plan by estimating the impact of a disruption 

and proposing options to replace it. For example, an AI system could identify patterns or signals that 

suggest that a supplier is becoming unstable and recommend strategies like multi-sourcing. All of these 

abilities not only reduce the threat of shipper attrition but also contribute to operational efficiency and 

robustness. 

4. Blockchain for Trade Compliance 

Blockchain has become a tool like no other in trade compliance transparency, privacy, security, and so 

on. A distributed and unchangeable ledger created by blockchain technology gives all parties to the 

transaction access to accurate and verifiable transaction and shipment records. 

Blockchain can, in the trade compliance context, make documentation technology continue by keeping 

significant information such as certificates of origin, customs declarations, and regulatory approvals as 

the records. In cases where the full or correct information is not  
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Figure 3 – Master’s Bridge 

(MEDports, 2022) 

reported, it means the risk of 

delays is lowered. Moreover, 

blockchain protects the 

information as its 

decentralized type means that 

it is superimposed and can be 

neither attacked nor tampered 

with. 

Blockchain also generates 

trust and accountability 

among the stakeholders. For 

instance, a smart contract a 

self-executing contract stored on a blockchain system will self-initiate the process of compliance from 

the point where all parties are agreeing to the terms to the actual operation of the contract processing. 

Additionally, blockchain by reducing the errors, delays and disputes enables regulators to minimize if 

not eliminate the risk of regulatory non-compliance fallouts. 

Challenges in Implementing Data-driven Strategies 

• Data Integration: Combining data from disparate sources remains a significant hurdle due to 

inconsistent formats and standards. 

• Cybersecurity Risks: With increased data reliance, shippers face heightened risks of data 

breaches and cyberattacks. 

• Regulatory and Ethical Concerns: Compliance with data protection regulations (e.g., GDPR) 

and ethical considerations can limit data utilization. 

 

 Case Studies and Best Practices 

Example 1: Maersk’s IoT Integration 

Maersk implemented IoT sensors to track temperature and location for perishable goods, reducing 

spoilage and fallout rates. 

Example 2: Predictive Analytics in Retail Logistics 

A leading retailer used predictive analytics to optimize shipping schedules during peak seasons, cutting 

delays by 30%. 

 Future Directions 

Integration of AI and Quantum Computing: Discovering new computing technologies that will help 

in the real-time solution of hard optimization problems. 

Decentralized Data Sharing: Utilizing decentralized technologies such as blockchain for the 

transmission of information which is more secure and faster. 

Sustainability-focused Strategics: Bringing in environmental information to adjust the routes for 

lower pollution and higher sustainability. 
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 Conclusion 

The shipper fallout remains a substantial issue in the ever-shifting and opaque global trade universe. 

Geopolitical pressures, regulatory changes and supply chain inefficiency are just some vulnerabilities 

that can offset operations, drive costs and erode relationships with stakeholders. But certainly the 

emergence of data driven strategies presents an incredible and inspiring solution space for addressing 

these challenges. Big data analytics, AI (artificial intelligence), Internet of things and blockchain have 

given a dynamical tailwind to Logistics/Shipping with the opportunities presented getting companies to 

make better decisions, operate more efficiently or proactively manage risk. Big data analytics helps 

shippers by offering available insights on demand forecasting, risk assessment and route optimization 

so they can see before something goes wrong in return for best actions to avoid it. Predictive modeling, 

real-time optimization and contingency planning make AI-driven tools go even further, minimizing 

fallout and streamlining 

operations. 2) IoT 

devices provide real 

time monitoring of 

supply chain and 

visibility, allows to track 

ongoing with every 

moment and quick 

reaction to delays or 

misrouted indicators.  

Figure 4 -  LLoyd 

Register, NDV, 

Assessment of IMO 

Mandated Energy 

Efficiency Measures for 

International Shopping 

(Economist, 2021) 

 

Blockchain, in order to comply with transparency and trade security ensures transparency in regulatory 

bottlenecks to make the process faster, disputeless, and errorless. But as transformative as these data-

driven solutions are, they have real limitations. Data-driven solutions: integrate data from different 

sources, secure and protect data, keep the data protection as well as trade compliance regulations in 

mind — all need significant investment with expert knowledge. To capture what these technologies can 

offer and benefit from that framework, you have no choice but to surmount these roadblocks. 

Summary Finally, shipper fallout is still highly relevant topic in shifting trade environments and data-

driven technologies can provide an answer that are relevant and impactful at the strategic level. These 

same tools can be used to transform companies and build resilience, responsive agility within in a ever-

more complicated global marketplace by overcoming integration, security and compliance challenges. 

The growth in technology the proliferation of data-driven approaches will be essential to predict fallout 

and help shipping industry achieve sustainable success. 

References  

• Hofmann, E., & Rüsch, M. (2017). Industry 4.0 and the Current Status as Well as Future 

Prospects on Logistics. Computers in Industry, 89, 23–34. 

https://doi.org/10.1016/j.compind.2017.04.002 

https://jss.thewriters.in/


Journal of Sustainable Solutions 
ISSN : 3048-6947  |  Vol. 1  |  Issue 4  |  Oct - Dec 2024  |  Peer Reviewed & Refereed   

 

175 
  

© 2024 Published by The Writers. This is a Gold Open Access article distributed under the terms of the Creative Commons License  
[CC BY NC 4.0] and is available on https://jss.thewriters.in  

• Maersk. (2022). Using IoT to Revolutionize Supply Chain Visibility. Retrieved from 

https://www.maersk.com 

• World Economic Forum. (2022). Trade Disruptions and the Role of Digital Solutions. 

Retrieved from https://www.weforum.org 

• Christopher, M., & Peck, H. (2004). Building the resilient supply chain. International Journal 

of Logistics Management, 15(2), 1–14. https://doi.org/10.1108/09574090410700275 

• Ivanov, D., Dolgui, A., & Sokolov, B. (2019). The impact of digital technology and Industry 

4.0 on the ripple effect and supply chain risk analytics. International Journal of Production 

Research, 57(3), 829–846. https://doi.org/10.1080/00207543.2018.1488086 

• Hofmann, E., & Rüsch, M. (2017). Industry 4.0 and the current status as well as future prospects 

on logistics. Computers in Industry, 89, 23–34. https://doi.org/10.1016/j.compind.2017.04.002 

• Kilpatrick, J., & Barter, L. (2020). COVID-19: Managing supply chain risk and disruption. 

Deloitte Insights. Retrieved from https://www2.deloitte.com 

• World Economic Forum. (2021). Trade disruptions: Building resilience with digital solutions. 

Retrieved from https://www.weforum.org 

• Maersk. (2022). Driving supply chain visibility with IoT solutions. Retrieved from 

https://www.maersk.com 

• PwC. (2021). Digital twins in supply chain resilience. Retrieved from https://www.pwc.com 

• Tang, C. S. (2006). Perspectives in supply chain risk management. International Journal of 

Production Economics, 103(2), 451–488. https://doi.org/10.1016/j.ijpe.2005.12.006 

• Sheffi, Y. (2015). The power of resilience: How the best companies manage the unexpected. 

MIT Press. 

• Christopher, M. (2016). Logistics and supply chain management (5th ed.). Pearson Education. 

• Rodrigue, J.-P., & Notteboom, T. (2020). The geography of transport systems (5th ed.). 

Routledge. 

• McKinsey & Company. (2021). Supply chain resilience: A blueprint for the new era. Retrieved 

from https://www.mckinsey.com 

• Deloitte. (2020). Blockchain and the future of trade compliance. Retrieved from 

https://www2.deloitte.com 

• Porter, M. E., & Heppelmann, J. E. (2015). How smart, connected products are transforming 

companies. Harvard Business Review, 93(10), 96–114. 

• IBM. (2021). Leveraging AI for predictive supply chain analytics. Retrieved from 

https://www.ibm.com 

• UPS. (2020). Optimizing logistics through big data. Retrieved from https://www.ups.com 

• Bhattacharya, A., & Michaelides, R. (2021). Digital twins and their impact on logistics 

efficiency. Computers & Industrial Engineering, 158, 107403. 

https://doi.org/10.1016/j.cie.2021.107403 

• Ghosh, S., & Shah, J. (2020). Artificial intelligence in transportation and logistics. AI in 

Logistics Review, 12(3), 20–35. 

• Kache, F., & Seuring, S. (2017). Challenges and opportunities of digital information at the 

intersection of big data analytics and supply chain management. International Journal of 

Operations & Production Management, 37(1), 10–36. https://doi.org/10.1108/IJOPM-02-

2015-0078 

• UNCTAD. (2021). Enhancing trade facilitation with digital technologies. Retrieved from 

https://unctad.org 

https://jss.thewriters.in/
https://www.maersk.com/
https://www.weforum.org/
https://doi.org/10.1080/00207543.2018.1488086
https://www2.deloitte.com/
https://www.weforum.org/
https://www.maersk.com/
https://www.pwc.com/
https://www.mckinsey.com/
https://www2.deloitte.com/
https://www.ibm.com/
https://www.ups.com/
https://unctad.org/

