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In this chapter we will address the topic of logistics, a termthat's not 

new to you if you have read previous Interactive Books, a sector that 

is fundamental to the proper functioning of companies and their 

supply chain.

Logistics consists of two macro-phases: long and last-mile 

transport. These have different environmental impacts in terms of 

sustainability: let's take a look at them and find out how we can make 

a difference!

Find out more!   

Hi! I’m Greenix*
* Remember me?

I am from Sustainova and I 

will guide you on this journey!
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When you see words like this, 

it means that their meaning 

can be found in the final 

glossaries!

Packaging

and Logistics

Having explored the importance of good packaging design in order 

to achieve greater sustainability, we can now take a closer look at 

how products reach us, the end users. Indeed, the logistics 
system, which sits at the crossroads of infrastructure and mobility 

systems, has a special responsibility in promoting sustainability. 

It must combine economic efficiency and care for the environment, 

systemic functionality and all-round innovation, technology, 

organisation, and so on. As physical resource supply flows 

become increasingly complex and sophisticated (if you want to 

know more, check out the 'The Materials Journey' Interactive 
Book), logistics will remain the key element to connect the dots 

between supply and demand. The current linear business model 

(belonging to the Linear Economy), with a clear segmentation of the 

supply chain, fails to meet the requirements of circularity. The 

transition to a circular business model in the logistics sector is a 

complex but necessary exercise. Indeed, adopting new solutions 

within logistics directly influences the efficiency of transport and 

the reduction of carbon emissions, key aspects for a more 

sustainable and environmentally friendly economic model.

But first let’s take a small step back and try to understand what 

logistics consists of, very often hidden from the eyes of us end 

consumers. Logistics is a key sector for the functioning of 
companies and the efficiency of the supply chain. The term 

logistics is derived from the Greek word logistikos, meaning skilled 

in calculation, reflecting the complexity and precision required to 

effectively manage the flow of goods, information and resources 

between different points in the production and distribution chain. In 

the modern context, logistics involves a range of activities from 

transport planning and management to storage and the distribution 

of products to end consumers.

Logistics can be divided into various sectors, including inbound, 

outbound, internal and reverse logistics. 

Inbound logistics concerns the flow of incoming materials and 



goods to the company, often raw materials or semi-finished 

products that are then processed, while outbound logistics 

focuses on the distribution of finished products to distributors, 

retailers or final consumers. Internal logistics manages the 

movement of materials within the company's facilities, and finally, 

reverse logistics deals with the return of products from end 

customers to the company in the case of returns or unsold goods 

for recycling, reuse or disposal. 
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Moving on to an analysis of the various phases within logistics, we 

can better understand how each phase affects the overall 

efficiency and sustainability of the system. 

Demand planning: this is one of the first steps encountered and 

consists of forecasting customer needs to ensure that the right 01

Five
phases

1. Planning

2. Sourcing

3. Manu-

facturing

4. Delivery

5. Returns

Supply Chain Managment 

Process

Image Source: M. Srishti.  

'What Is Supply Chain 

Management, Why Is It 

Important & How Does It 

Work?'. Unstop.
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products are available at the right time and in the right place. This 

phase involves analysing historical sales data, considering market 

trends and using advanced forecasting tools to estimate future 

demand. Accurate demand planning helps minimise excess stock 

and reduce inventory costs, improving the overall efficiency of the 

supply chain.

 

Inventory management: this is the second aspect that comes into 

play. This process involves monitoring and controlling stock levels 

to ensure that there’s always enough product to meet demand 

without incurring excesses that could lead to additional costs.

 

Transport from producer to warehouse: this is perhaps the most 

important and essential component of logistics, as it concerns the 

physical movement of goods between the various points in the 

supply chain. This transfer phase can take place in a single step, or 

through intermediate steps in consolidation hubs, central 

warehouses and transit points. After its completion, the goods are 

present in the final distribution warehouse. The choice of means of 

transport depends on various factors, including the type of product, 

distance to be covered, cost and delivery time. Transport can be by 

land, sea, air or rail, each with its own advantages and 

disadvantages. For example, road transport offers flexibility and 

accessibility, but can be expensive for long distances and 

voluminous for large quantities of goods. Maritime transport, on the 

other hand, is cheaper for large volumes and long distances, but 

requires longer delivery times.

Warehouse management: this phase coincides with the handling 

of goods, which includes their receipt and control, their placing in 

storage (from which inventory and management arise), their 

preparation for customer orders or for the retail distribution 

network, and the preparation of shipments. After completion, the 

products are ready to be placed on the market, which is their final 

destination. Efficient warehouse management requires the 

02

04

03
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implementation of warehouse management software, which 

automates many processes and improves stock visibility and 

control. Good optimisation helps to optimise space utilisation, 

reduce picking and packing times and improve order accuracy, 

helping to reduce operating costs and improve customer service.

Order management: this includes the receipt, processing and 

management of customer orders. An efficient order management 

system ensures that orders are processed quickly and accurately, 

increasing customer satisfaction.

 

Distribution from warehouse to customer: this is the final stage 

of the logistics process, where products are delivered to end 

customers. In reality, the final recipient can be either the customer 

or a retail outlet, which in turn sells and/or delivers to the final 

customer. The choice of distribution network and channels is 

crucial to ensure that products reach customers in a timely and 

efficient manner and depends on various factors, including the 

nature of the product, the target market and associated costs.

As easy as it is to find a product in a shop, it’s clear that before a 

product arrives in our homes there are many steps it has to go 

through that are not easy for the end user to understand. Instead, it 

must be understood that logistics is a complex field because it 

involves a number of interconnected processes, each of which is 

crucial to the overall success of the supply chain. 

05
06
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Physical resource supply flows: Physical resource supply flows 

describe the movement and management of material resources 

required for the production and distribution of goods. This includes 

supply chain management, from the acquisition of raw materials to 

the delivery of the final product to consumers.

Picking and packing times: Picking and packing times refer to the 

time it takes to take products from the shelves of a warehouse 

(picking) and pack them for shipment (packing). Optimising these 

times is crucial for improving operational efficiency and the speed 

of order fulfilment.

Supply and demand: Supply and demand are the fundamental 

concepts of economics that describe the quantity of a good or 

service that consumers are willing to buy (demand) and the quantity 

that producers are willing to sell (supply). The interaction between 

supply and demand determines market prices.

From A to Z!

Glossary
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Of the various phases we have just analysed within logistics, the 

transport of goods is certainly the most environmentally critical 

component. It’s one of the most important parts of the global supply 

chain, but it’s also a major source of greenhouse gas emissions 
and other negative environmental impacts. 

Within the logistics process, two distinct transport-intensive 

phases can be identified: long and last-mile transport, each with 

specific environmental challenges.

Long transport refers to the movement of goods over long 

distances, often between different cities, regions or countries. The 

main long-transport methods include air, rail, road and sea. 

According to the International Transport Forum (ITF) report, air 

transport moved 303 billion tonne-kilometres of freight in 2021, 

emitting 155 million tonnes of CO202. This makes air transport one 

of the most polluting methods per unit of transported goods, 

despite its relatively low volume compared to other modes02.

Rail transport, with 10,842 billion tonne-kilometres moved, emitted 

170 million tonnes of CO2. While the volume of freight transported is 

significantly higher than by air, emissions are relatively low, making 

rail transport one of the most sustainable options for long-distance 

transport02.

Road transport, which mainly includes national and regional truck 

transport, is the main contributor to CO2 emissions. With 26,807 

billion tonne-kilometres of goods moved, it emitted 2,230 million 

tonnes of CO2. Diesel trucks, which make up the majority of the 

road transport fleet, are a significant source of CO2, NOx and 

particulate emissions. Despite recent advances in engine 

technology and the production of more efficient vehicles, road 

transport continues to have a substantial environmental impact, 

especially in regions with congested road infrastructure. These 

data highlight the need for sustainable solutions to reduce 

02. Source: (2021). 'ITF 

Transport Outlook'. 

International Transport Forum.
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emissions in this sector02. 

Sea and inland waterway transport, which includes maritime and 

river transport, is the most-used method in terms of volume of 

goods transported. With 101,486 billion tonne-kilometres moved, 

this method was responsible for about 2.2% of global CO2 

emissions in 202003 with a total in 2021 of 657 million tonnes of 

CO202. While total emissions are high, maritime transport remains 

relatively efficient in terms of emissions per unit of goods 

transported, due to the large capacity of ships to transport 

significant volumes of goods over long distances.

03. Source: (2020). 'Fourth 

Greenhouse Gas Study 

2020'. International Maritime 

Organization.
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How do we move our freight?

Freight is measured in tonne-kilometers, or how many metric 

tonnes of cargo are moved over what distance. In 2020, aroung 140 

trillon tonne-kilometeres of freight were shipped around the world.

10.8 trillion tonne-kilometers were shipped by rail.

26.8 trillion tonne-kilometers 

were shipped by road, 

mainly in trucks.

101.5 trillion 

tonne-

kilometers were 

shipped by sea 

or through 

inland 

waterways.

Image source: (2021). 'ITF 

Transport Outlook'. 

International Transport Forum.
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Some types of freight transport are much more carbon-intensive 

than others. The ttypes of freight that emit the most CO2, 

measured in metric tonnes, are not the same ones that carry the 

majority of our cargo.

Where do our freight emissions
come from?

Rail freight emitted 170 million tonnes of CO2.

Road freight 
emitted over 2.2 

billion tonnes of 

CO2.

Sea freight 
emitted over 

675 million 

tonnes of CO2.

in 2020, air freight emitted 155 milion tonnes of C02.

Image source:  (2021). 'ITF 

Transport Outlook'. 

International Transport Forum.
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On the other hand, the last mile represents the final stage of the 

distribution chain, where goods are delivered from the distribution 

centre to the end customer. This segment is particularly critical in 

e-commerce, where consumer expectations for fast and 

convenient delivery are constantly increasing. However, the last 

mile is also one of the most expensive and energy inefficient steps 

in the logistics process. In fact, last-mile deliveries, often made by 
small vans and light vehicles, contribute significantly to urban 
pollution and traffic congestion. The vehicles used for urban 

deliveries, which are mainly powered by fossil fuels, emit high levels 

of CO2 and other pollutants. According to a report by the World 

Economic Forum, it’s estimated that by 2030 the number of urban 

delivery vehicles could increase by 36%, leading to increases of 

32% in CO2 emissions and 21% in traffic congestion in the world's 

major cities04.

If long-distance and last-mile transport remain as they are, the 

environmental impact of transport will continue to grow, becoming 

an increasing problem for our planet. Logistics-related carbon 

emissions and air pollution are already high and could rise 

significantly, exacerbating the climate crisis. Therefore, new 

strategies are essential. 

In the case of long-distance transport, one of the most effective 

solutions is the adoption of alternative fuels and 
environmentally friendly technologies. Ships powered by 

liquefied natural gas, for example, produce significantly lower 

emissions than conventional fossil-fuelled ships. In addition, 

optimising routes and adopting more efficient operating practices 

can further reduce fuel consumption and emissions. As far as road 

transport is concerned, the electrification of the vehicle fleet is a 

promising solution. Electric vehicles produce zero local emissions, 

and when powered by renewable energy sources can significantly 

reduce the carbon footprint of road transport. However, the 

widespread adoption of electric vehicles requires significant 

04. Source:  (January 2020). 

'The Future of the Last-Mile 

Ecosystem'. World Economic 

Forum.
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investment in charging infrastructure and in upgrading the 

electricity grid.

For the last mile, innovative solutions include the use of electric 
cargo bikes and drones for urban deliveries. Electric cargo 

bicycles, for example, are particularly suitable for deliveries in 

densely populated urban areas, where they can circulate through 

traffic and reduce emissions compared to motor vehicles. Drones, 

while still being tested on a large scale, offer the potential to reduce 

delivery time and environmental impact, especially in rural or 

hard-to-reach areas. Another approach to reduce the 

environmental impact of the last mile is the creation of urban 
distribution centres and centralised collection points. These 

urban hubs can reduce the total distance travelled by delivery 

vehicles and improve logistical efficiency. In addition, centralised 

collection points where customers can pick up their orders can 

decrease the number of trips required for home deliveries, thus 

reducing overall emissions. 



Page

17

Urban hubs: Urban hubs are logistics centres located within cities 

or in their immediate vicinity. They serve as collection and 

distribution points to optimise last-mile deliveries and reduce 

transport time and polluting emissions.

From A to Z!

Glossary
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From your reading of the preceding sections it should be clear that 

optimising logistics in a sustainable way is key to minimising 

negative environmental impacts. The challenges certainly include 

reducing carbon emissions, as mentioned above, but also 

reducing waste and energy consumption throughout the supply 

chain. In addition to transport, warehouse management can also be 

improved, to reduce waste and optimise storage space, and the 

use of sustainable packaging such as recyclable, biodegradable 

or renewable resource packaging. New digital technologies offer 

many opportunities to make logistics operations more efficient and 

less polluting, but at the same time it’s essential to promote greater 

awareness among consumers about the environmental effects of 

online shopping, in order to encourage more sustainable practices 

such as adopting zero-mile and buying products in bulk.

Digital technologies are one of the main tools for improving the 

sustainability of logistics. Among these, the Internet of Things 
(IoT), artificial intelligence (AI) and machine learning can 

revolutionise the way goods are handled and transported. IoT 
sensors can monitor the condition of goods during transport in real 

time, reducing the risk of spoilage and waste. AI can be used to 

optimise delivery routes, minimising the kilometres travelled and 

consequently CO2 emissions. Advanced algorithms can calculate 

the most efficient routes taking into account traffic, weather 

conditions and other variable factors.

Another promising technology is blockchain, which can improve 

transparency and traceability along the supply chain. It can be 

defined as a shared ledger that facilitates the process of recording 

transactions. Literally a “chain of blocks”, it exploits the 

characteristics of a computer network of nodes and allows a 

registry containing data and information to be managed and 

updated in an open, shared and distributed manner without the 

need for a central control and verification entity. Using blockchain, 

it’s possible to ensure that goods are transported sustainably and 
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that suppliers comply with environmental standards. This system 

can also reduce fraud and improve consumer confidence in 

sustainable products.

Alongside the adoption of new technologies, it’s crucial to educate 

consumers about the environmental impacts of their purchases. In 

the next section, the subject of online shopping will be investigated 

in depth. 

Equally important is promoting the advantages of local and 
zero-mile purchases. In fact, buying products from local suppliers 

not only supports the local economy, but also reduces transport 

distances and associated emissions. Promoting local markets and 

small businesses can be a key component of awareness-raising 

campaigns aimed at reducing the environmental impact of online 

shopping.

Consumer education should also include information on waste 
management and packaging recycling. Many consumers are not 

aware of how to properly dispose of packaging materials, which 

leads to a suboptimal recycling rate. Information campaigns can 

help improve understanding of recycling practices and promote 

more responsible waste management.

Furthermore, e-commerce platforms can play a crucial role in 

promoting sustainability. Implementing functions that inform 

customers about the environmental impact of their purchasing 

choices, such as displaying the CO2 emissions associated with 

each product, can raise awareness and encourage users to make 

more sustainable choices. Some platforms are already 

experimenting with eco-labels and transparent information on the 

environmental footprint of products, which could become a 



standard in the e-commerce industry.

In conclusion, we can say that through an integrated approach 

combining technological innovation and stakeholder collaboration, 

it’s possible to contribute to a more sustainable future. In parallel, 

educating consumers about the environmental impacts of their 

purchases are key steps towards a greener future.
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Artificial intelligence: Artificial intelligence (AI) refers to the 

simulation of human intelligence processes by machines, especially 

computer systems. These processes include learning, reasoning, 

perception and the ability to interact with one's surroundings.

Internet of Things (IoT): The Internet of Things (IoT) is a network 

of physical devices connected to the internet capable of collecting 

and exchanging data. These devices include sensors, household 

equipment, vehicles and many other objects that can be monitored 

and controlled remotely.

IoT Sensors: IoT sensors are devices that collect data from the 

physical environment and transmit them through a network. They 

are key components of the Internet of Things and are used in 

various sectors to monitor environmental conditions, movements, 

inventory levels and many other applications.
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Long Transport

Logistics

01
Demand

03
Transport

05
Order

Long transport refers to the movement of goods over long 

distances, often between different cities, regions or countries. 

The main long-transport methods include air, rail, road and sea 

transport. 

How to reduce e-waste?

02
Inventory

04
Warehouse

06
Distribution

Time to take stock

Scan the QR-Code for a useful 
video pill to review the topics!

It will take you just 1 minute: what are you waiting for?
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