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A TEMPLATE FOR BUILDING AN 
INTEGRATED MULTISECTOR SMART 
LOGISTICS ECOSYSTEM 

1. INTRODUCTION 
The logistics industry is facing an era of unprecedented change, driven by the effects of COVID-19, rapid growth in 

e-commerce, a global economic recession, trade wars, changing customer expectations, climate change, and rapid 

digitalization. During the COVID-19 pandemic, we have witnessed massive delays in the movement of goods and 

surges in logistics costs, resulting in shortages of medical supplies, food, and other necessities worldwide. With the 

increasingly complex, cascading, and overlapping impacts of natural disasters, economic and political crises, and 

epidemics, there is an urgent need for a resilient and sustainable smart logistics ecosystem. 

It needs to be resilient to be able to recover quickly from crises and disasters and function optimally to deliver essential 

supplies and basic necessities, particularly to those most vulnerable living in rural and remote areas. It needs to be 

sustainable such that the optimal functioning of the logistics ecosystem does not jeopardize the well-being of people 

and the environment, which means ensuring that jobs in the logistics industry are decent and safe, using clean energy, 

and eliminating pollution and greenhouse gas emissions across the logistics supply chain. Smart implies effectively 

leveraging digital technologies for improved resilience and sustainability of logistics systems. For example, the use of 

industrial Internet of Things, blockchain, and dashboards can provide real-time visibility and transparency of order 

status, sourcing practices, and environmental impact, and enable faster response to unforeseeable disruptions. 

In this paper, logistics involves the management of the flow of goods, resources, and information between the 

point of origin and the destination. It is the process of planning, optimizing, and implementing the transportation 

of goods by air, rail, road and/or sea, and the warehousing, which includes receiving and recording goods from 

different suppliers, storing goods at appropriate locations, retrieving and picking goods when they are needed, and 

preparing shipment to customers. Logistics is a subset of supply chain management, which focuses on the physical 

movement of goods and the relevant information flow.1 

 
1  Xu Sun et al., “The application of Industry 4.0 technologies in sustainable logistics: a systematic literature review (2012–2020) to explore future research opportunities,” 

Environmental Science and Pollution Research International, vol. 29, no. 7 (2022),  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8664234/. 
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This paper is part of a five-part series of papers on integrated multisector smart logistics. This paper focuses on 

best practices and guidelines for ensuring resilient and sustainable food supply chain systems during crises and 

emergencies. 

2. PLAYERS IN THE SMART LOGISTICS 
ECOSYSTEM 

Players in the smart logistics ecosystem are becoming increasingly diverse. They can be divided into six key 

categories: (1) governmental and intergovernmental institutions; (2) logistics infrastructure and equipment 

providers; (3) logistics service providers; (4) resources for the logistics industry; (5) new players in the logistics 

ecosystem; and (6) logistics users. Each of these categories is discussed next. 

 GOVERNMENTAL AND INTERGOVERNMENTAL 
INSTITUTIONS 

Government regulations, trade agreements, and global rules and guidelines of the International Maritime 

Organization (IMO), United Nations Conference on Trade and Development (UNCTAD), World Customs 

Organization (WCO), and World Trade Organization (WTO) play an important role in influencing the growth and 

strategies of logistics players in the ecosystem and the flow of trade within and across borders. 

For example, during the COVID-19 pandemic, we have witnessed the hoarding of vaccines and essential medical 

supplies through export restriction policies that have resulted in those most vulnerable without the means to 

protect themselves from the virus. On the other hand, incentives and tax relief can accelerate digitalization and 

promote collaboration among competitors to develop solutions to logistical challenges, and governments’ 

commitment to climate action can promote a more environmentally friendly and sustainable logistics system. 

Government policies and strategies are important in directing investments in air, road, rail, and port 

infrastructure, developing logistics parks and hubs, climate-proofing logistics infrastructure against extreme 

weather and seal-level rise to build their resilience, and decarbonizing the logistics supply chain by promoting 

the use of renewable energy and electrification of rail and vehicles. 

The efficiency of customs and border management clearance is also important in facilitating the flow of goods 

across borders. Excessive and opaque procedural requirements and repeated inspections of goods by multiple 

Full document details: IEEE A Template for Building an Integrated Multisector Smart Logistics Ecosystem

http://www.avadocuments.com/doc/ieee-a-template-for-building-an-integrated-multisector-smart-logistics-ecosystem
http://www.avadocuments.com/doc/ieee-a-template-for-building-an-integrated-multisector-smart-logistics-ecosystem


Copyright © 2023 IEEE. All rights reserved. 

 

7   IEEE SA INDUSTRY CONNECTIONS 
 

agencies can lead to significant delays and affect the competitiveness of countries and the ability to trade 

internationally. This is further discussed in the second paper in the series. 

 LOGISTICS INFRASTRUCTURE AND 
EQUIPMENT PROVIDERS 

Logistics infrastructure providers are the air freight companies, rail companies, truck companies, and ocean 

freight companies that own or lease their fleets to transport goods by air, rail, road, and sea, respectively. 

Air freight companies transport goods with dedicated air freight carriers or using the belly hold capacity of 

passenger aircraft. Rail companies transport goods and containers across the rail network on specialized 

locomotives and carriages. Truck companies transport shipping containers or other cargo on trucks or trailers. 

Ocean freight companies transport shipping containers on container vessels. 

The equipment providers manufacture, own, or lease the containers and other assets needed to transport 

goods. 

Logistics infrastructure providers also include airport terminals and ocean port operators, warehouses, and 

distribution centers where goods are sent, received, handled, processed, and managed for onward logistics. 

One example would be an ocean port where products are transferred from a container ship to trucks for 

onward transport to warehouses. 

Some countries are investing in logistics parks and hubs to enhance efficiency and reduce logistics costs for 

companies. They are designed for storage, management, distribution, and transportation of goods within which 

logistics service providers collaborate to offer value-added services by sharing assets. 

 LOGISTICS SERVICE PROVIDERS 
There is a wide range of logistics service providers that administer and manage goods as they flow along the 

supply chain. They may provide services for all or part of the supply chain. 

The most well-known logistics service providers are the international express incumbents such as DHL, FedEx, 

and UPS. They are also known as international freight forwarding companies that organize shipments for 

individuals and corporations. These companies enter into contracts with the logistics infrastructure providers 
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