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CHANGES IN THE TRANSPORT LOGISTICS PROCESS CAUSED BY THE 

INCREASE IN THE USE OF E-COMMERCE SYSTEMS WITH REGARDS 

TO TRAFFIC SAFETY  

 

ABSTRACT 

New trends, also called as 'new normal' effected our lives in all levels. Transport logistic as fluent 

service is also changing due to new trends and lots of on-line delivery demands. Decisions on 

warehouse locations and questions about whether orders will be fulfilled from warehouses, stores, 

fulfillment centers, or a combination of all three options, become strategic issues in optimizing logistics 

services. If the shipper does not provide an in-house delivery option but hires a carrier, most often the 

shipper is the one who, as the contractual obligor, bears the financial cost of late delivery. In such 

situations, the delivery service driver does not particularly care about delivering the order on time, 

which leads to an absurd situation and unbalanced risk allocation between the participants in the 

process. Late delivery impairs the quality of logistics service. Reducing the percentage of on-time 

deliveries reduces delivery reliability while late delivery penalties increase logistics costs. Another issue 

to discuss is appeance of novel and non-experienced drivers on roads, making safety chalenges for 

transposrt logistic and traffic safety. 
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1.INTRODUCTION 

Transport logistics as a segment of logistics in a broader sense, encompasses the coordination and 
monitoring of the movement of materials, products, and goods as an integral part of production 
processes. It refers to the transport of material goods between different business entities or the 
transport, i.e., delivery of material goods, from the manufacturer to the end customer, with a growing 
share of consumer deliveries. The growing popularity of e-commerce - shopping online for fashion and 
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beauty products, appliances, practically anything imaginable, from groceries and household items to 
ready-made meals - has contributed to a significant increase in the number of logistics and delivery 
vehicles on all types of roads and consequently to increased traffic risks. The COVID-19 pandemic has 
forced manufacturers to direct their sales activities online in search of an alternative to in-store sales 
to survive in the new market conditions.  

In a saturated market with strong competition on the Internet, delivery services become the key 
factor between failure and success for the seller. Making the delivery quickly, on time, and in a hassle-
free way has become the key success factor in doing business, but also a new challenge for transport 
logistics. 
 

2.THE ROLE AND TASKS OF TRANSPORT LOGISTIC IN THE ‘’NEW    

ENVIRONMENT’’ 

 
Online sales usually, though not always1, imply the delivery of goods to the end customer. 

Businesses that do not provide delivery on their own, often enter into business partnerships with 
global delivery companies, such as Uber, Glovo, Wolt, etc., whose vehicles put additional pressure on 
the city traffic. Road infrastructure, especially in urban areas, often cannot support such an increase 
in the number of delivery vehicles, and their drivers, to meet the set delivery deadlines, spend twelve 
or more hours on the roads without prescribed breaks and rest, which increases the risk of traffic 
accidents. Moreover, in addition to traffic posed by fatigue and stress caused by delivery time 
pressures, a further risk is posed by drivers who knowingly choose to violate traffic rules to ensure on-
time delivery.  

Transport logistics, whether business-to-business or business-to-customer, is a complex system 
that requires detailed planning and coordination for economic activities to run smoothly. When 
planning transport logistics processes, business entities often fail to take into account traffic 
conditions and traffic risks. Planning is most often focused on time management to reduce costs or 
transfer potential business risk to another party - the transport company or the end customer. 
However, transport risks, although often not in the focus of transport logistics, represent an 
increasing, "hidden cost", not only from a financial perspective but also from the perspective of 
preserving the health and lives of all road users. 
 

E-commerce is constantly growing. It is on a rise in Europe as well as in the United States where the 

average annual growth from 2014 to 2018 was 9.8%, i.e. the turnover of e-commerce has increased 

from $1.5 billion to about $2.3 billion in 2017. [2] Because of such large numbers, this type of trade 

has become a driver of change in the global logistics industry. Decisions on warehouse locations and 

questions about whether orders will be fulfilled from warehouses, stores, fulfillment centers, or a 

combination of all three options, become strategic issues in optimizing logistics services. 

3. BASICS OF E-COMMERCE SYSTEMS 

When the payment is completed through the e-commerce system, the customer eagerly awaits the 

product he has purchased. The Internet gives customers a sense of immediacy by allowing them to 

quickly find and purchase products right from their homes. Still, the customers need to be made aware 

of the waiting time due to picking, packing, and transportation. Also, an effective order fulfillment 

system should be set up before receiving the first order. One should consider how business activities 

are designed and executed. All parameters should then be considered so that basic operations and 

 
1Some manufacturers do not provide delivery options for their goods but expect the customer to pick 
up the order at a dedicated location, usually near the warehouse. 



daily tasks can be performed in the shortest possible time, with minimal effort and costs. There are 

still other important steps in fulfilling the order, but achieving the goal is easier than ever due to the 

advances in internet technology and the development of transportation services. The entire order 

fulfillment planning process does not begin when a payment is received. That step begins with building 

the online market (e-commerce) site and involves the elements that can affect order fulfillment. There 

are a number of strategies for storing, organizing, and delivering products to the end customer. In 

some cases, the best option is to outsource product delivery (use an external service provider). 

 

 

Picture 1: The flow of goods in e-commerce 

Source: [1]  

 

4. E-COMMERCE TRENDS IN EU 

It is estimated that more than 7 in 10 internet users made online purchases in the 12 months prior to 

the Eurostat survey. The Eurostat survey is based on the results of the 2020 survey on ICT (Information 

and Communications Technologies) usage in households and by individuals. The results of the 2020 

survey are based on the responses of a total of 139,073 people in the EU-27 aged 16 to 74 and 109,983 

households in the EU-27 with at least one person aged 16 to 74. Overall, the share of e-shoppers 

among Internet users is growing, with the largest share recorded in the two age groups of 16-24 and 

25-54 (78% each). 

The share of internet users who shopped online in the 12 months preceding the survey varied 

significantly across the EU, ranging from 42% in Bulgaria to 91% in the Netherlands. When all EU 



citizens aged 16 to 74 are taken into account, the share of online shoppers amounts to 64%, with 

Denmark having the largest share (89%) and Bulgaria the lowest (31%). The most popular online 

purchases in the EU, in the three months prior to the survey, were clothing (including sportswear), 

footwear, or similar accessories (bought by 64% of the e-shoppers). This was followed by deliveries 

from restaurants, fast food chains, and catering services (29%), furniture, home accessories, and 

gardening products (28%), cosmetics, beauty and wellness products as well as printed books, 

magazines, and newspapers (both 27%), and computers, tablets, mobile phones, and accessories 

(26%).[2] In terms of frequency, the largest share of e-shoppers made three to five purchases in the 

three months prior to the survey (35%), while 34% made one or two purchases. Regarding the 

amounts spent, the largest share of e-shoppers (46%) spent between €100 and €499 on goods or 

services. Furthermore, 30% of e-shoppers made a purchase from a retailer in a different EU member 

state. 

Consumers appreciate the convenience of being able to buy anytime and anywhere, access a wider 

range of products, compare prices, and share reviews with other consumers. In the 12 months 

preceding the survey, 89% of individuals aged 16 to 74 used the Internet, of which 72% bought or 

ordered goods or services for personal use. Online purchases by Internet users increased by 19% 

compared to 2010. Until 2015, the number of online shoppers was highest in the 25 to 54 age group 

but the youngest age group (16-24) has more or less matched them since. E-commerce increased 

significantly in the period between 2010 and 2020. The largest increase was recorded in the 16 to 24 

age group (29%). Over 8 in 10 internet users in the Netherlands (91%), Denmark (90%), Germany 

(87%), Sweden (86%), and Ireland (81%) bought or ordered goods or services online in the 12 months 

preceding the survey. On the other hand, less than 50% bought online in Bulgaria (42%) and Romania 

(45%).[2] 

 

Gender, age, level of education, and employment status affect e-commerce activity. The share of e-

shoppers among Internet users was slightly higher for men than for women (73% and 71%, 

respectively). The 25 to 34 age group had more e-shoppers (84% of Internet users) than the other age 

groups. The share of Internet users who shop online is 33% higher in the higher education level group 

than in the lower education level group. Employees and the self-employed (78% of Internet users), as 

well as students (77%) shop online far more than the unemployed (61%) or retirees (55%).[2] 

 

 

 



 

Figure 2: Internet users who purchased or ordered goods or services for personal use in the 12 months 
preceding the surveys in 2015 and 2020 

Source: [2] 

In Figure 2 it is easy to see that trend of on-line demands for delivery are in significant growth, 

especially in less developed countries. In Croatia there is rise of almost 25% in showed timestamp. 

Predictions are same for the future what this challenge makes mandatory for  scientific and regulative 

approach. 

 

Figure 3: Internet users who have purchased or ordered goods or services for personal use in the last 12 months, 

by age groups 

Source: [2] 



 

The 16 to 24 age group had the highest share of e-shoppers, who purchased clothes (including 

sportswear), footwear, and accessories (72%), deliveries from restaurants, fast food chains, and 

catering services (37%), computers, tablets, mobile phones, and accessories (30%), cosmetics and 

beauty products (24%) and sports goods (excluding sportswear) (23%). The 25 to 54 age group 

purchased clothes (including sportswear), footwear, and accessories (67%), deliveries from 

restaurants, fast food chains, and catering services (33%), furniture, home accessories, and garden 

supplies (31 %), cosmetics and beauty products (29%) and printed books, magazines, and newspapers 

(28%). The older age group (55-74 years) also bought clothes (including sportswear), footwear, and 

accessories (50%) and furniture, home accessories, and garden supplies (30%). [2] 

 

In the three months preceding the survey, about 35% of e-shoppers made 3 to 5 purchases for 

personal use, and 34% made one or two purchases. The share of e-shoppers who made more than 10 

online purchases was the lowest at 14%. [2]  

 

 

Figure 4: Online purchases of goods 

Source: [2] 

 

 

 

 

 



 

 

5. OBLIGATIONS AND RISK IN PROVIDING TRANSPORT LOGISTICS SERVICES 

FOR THE DELIVERY OF GOODS SOLD IN E-COMMERCE 

All around the world, consumers are increasingly demanding timely delivery by experienced and 
reliable delivery companies. [3]. The logistics, transport, and delivery sector has been growing 
exponentially in the last ten years. The market share of the sector increased from $172 billion in 2009 
to $361 billion in 2019 growing by 110%, and road transport within this sector is estimated to grow at 
5.5% per year in the next five years [4]. Contract provisions for deliveries to end customers ensure 
that the customer is not charged the delivery fee if the goods are damaged or delivered after the 
scheduled time of delivery.  

Manufacturers whose goods are not delivered on time suffer significant material losses, and 
transport/carrier companies are charged late delivery penalties if they are responsible for the delay. 
Despite the continual efforts by logistics companies to ensure vehicles are loaded on time, transport 
logistics managers and customer service managers often fail to take into account some important 
factors in timely delivery planning such as traffic volumes in the delivery area, potential road 
congestion, road works, and the like. This means that the customer service manager arranges delivery 
times without carefully considering their feasibility and transport logistics managers strive to meet the 
deadlines to avoid late delivery penalties, additional costs, reputational damage, and lost customers. 
[5].  

If the shipper does not provide an in-house delivery option but hires a carrier, most often the 
shipper is the one who, as the contractual obligor, bears the financial cost of late delivery. In such 
situations, the delivery service driver does not particularly care about delivering the order on time, 
which leads to an absurd situation and unbalanced risk allocation between the participants in the 
process. [[6]. On the other hand, if the delivery company bears the responsibility for timely delivery, 
the driver will often engage in various traffic risks to avoid liability for penalties. For example, if the 
speeding fine is less than the late delivery penalty, the driver will consciously decide to exceed the 
speed limit on a particular traffic route, because it "pays off" more, thus putting himself and other 
traffic participants in danger. Potential on-time delivery risks are shown in Table 1.  

 

 

Table 1. Potential on-time delivery risks 

Object of risk Type of risk Source of risk 

Assets 

Delivery vehicle 
Complete or partial 

damage 

Traffic accident, 

unqualified driver, 

driver fatigue, third 

party liability 

Goods on delivery 

Complete or partial 

damage, decline in 

value 

Traffic accident, 

vehicle failure, 

inadequately packed 

or secured items in 

the cargo space of 

the vehicle, 

unintentional error, 

third party liability 



Employees 
Endangered life and/or 

health of the driver 

Traffic accident, 

third party liability 

Liability 

a) causing damage to 

unknown persons, 

participants in a traffic 

accident 

b) causing damage to 

the owner of the goods 

Traffic accident, 

damaged goods, 

delivery delay 

Revenue decrease, unprofitability 

Costs of repairing a 

damaged vehicle, late 

delivery penalty 

Poor delivery 

planning 

Source: [7] 

The so-called key performance indicators (KPIs) are the most widely used indicators of delivery 

performance [8][9][10]. In logistics, key performance indicators include costs, service quality, cycle 

time, measurable performance, and investment cycles. However, on-time delivery is measured by 

different performance indicators, although it affects logistics indicators. Late delivery impairs the 

quality of logistics service. Reducing the percentage of on-time deliveries reduces delivery reliability 

while late delivery penalties increase logistics costs. Consequently, longer delivery times reduce the 

competitiveness of transport and logistics companies and negatively affect performance. Due to all 

the above, transport companies are interested in improving logistical performance indicators and 

traffic safety. 

Due to the current global pandemic, there is an exponential increase in deliveries by Wolt, Glovo, and 

Pauza service providers and, although this is not their primary goal, they are changing the face of 

traffic and becoming a challenge for traffic safety experts. 

Pauza.hr has been present on the Croatian market for the longest, since 2008, first with a website and 

later with a mobile application. In 2019, two global delivery companies, Glovo and Wolt, entered the 

market with their applications. The coronavirus pandemic has undoubtedly contributed to the surge 

in popularity of these applications, so the tens of thousands of deliveries per month in 2019, increased 

manifold in 2020. Even though these companies are reluctant to disclose business information, it is 

estimated that orders have increased by as much as ten times to over 100,000 deliveries per month! 

[11]. This data indicates that there are at least 3-4 thousand deliveries per day on average, so if we 

estimate 10-15 deliveries per driver, this brings us to at least 200 different drivers who participate in 

city traffic every day. This only includes Glovo and Wolt couriers - if we were to add Pauza couriers to 

that, we can assume that the total daily number of delivery vehicles and couriers on city roads is at 

least 300.  

As the number of deliveries and couriers increases, so does the number of delivery vehicles on 

Croatian roads - bicycles, motor scooters, and cars, whose only goal is to make the delivery to the 

customer on time and as quickly as possible. In doing so, the couriers do not receive any training or 

education on traffic behavior nor are they in any way insured against the consequences of potential 

traffic accidents. To apply for a courier position, providing an identity card will suffice, and if delivery 

is made by a motor vehicle, a valid driver's license. Newly employed couriers do receive some kind of 

internal training. By talking to couriers it is easy to learn that this usually includes a sporadic 

presentation and being monitored by a more experienced courier in the first two hours of delivery. 

[12] Given the high unemployment rate in Croatia exacerbated by the economic slowdown due to the 

pandemic, people of various profiles are hired as couriers, which grants them a relatively quick, albeit 

low income, and few of them are professional drivers. Such company policy significantly increases the 



risk of raising the number of traffic accidents on Croatian roads and, given the inadequate cycling 

infrastructure, particularly those involving cyclists and pedestrians. 

Transport organization in logistics and in general can be improved by implementing Intelligent 

Transportation Systems (ITS). ITS includes smart vehicles, smart roads, wireless smart toll collection 

systems, dynamic navigation systems, adaptive traffic light intersection systems, more efficient public 

transport, Internet-supported fast shipment distribution, automatic vehicle accident detection and 

reporting, passenger biometrics, and the like. ITS enables information transparency, makes transport 

systems more manageable and responsive, and, as its name "intelligent" indicates, easily adapts to 

real-time traffic circumstances thanks to digital technology and the Internet of Things - IoT, i.e., 

networking of different devices for data collection and analysis without human intervention. The 

application of ITS is based on data collection and storage, real-time data processing and analysis, and 

analysis-based traffic flow management.  

In 2008, the Council of the European Union adopted an action plan for the development of Intelligent 

Transportation Systems, which identifies specific objectives for optimizing transportation, improving 

traffic safety, and promoting environmental protection in the EU. The Action Plan outlines six priority 

areas: 

• optimal use of road, traffic, and travel data  

• continuity of traffic and freight management ITS services on European transport corridors 

and in conurbations  

• road safety and security 

• integration of the vehicle into the transport infrastructure  

• data security and protection, and liability issues  

• European ITS cooperation and coordination 

When we add together the increasing number and frequency of deliveries, the increasing requests for 

quick on-time delivery, the increasing competition in the delivery sector, and the increasing need to 

reduce logistics costs to maintain competitiveness, the fact is that this process increases traffic risks 

and will, to a greater or lesser degree, continue in future. Larger cities are more vulnerable as their 

cultural and historical core usually cannot accommodate such an increase in logistics traffic seeing 

that a greater number of personal vehicles alone causes frequent traffic jams and incidents. To 

mitigate the negative impact of the greater number of delivery vehicles in inadequate traffic 

conditions, traffic control must accomodate new traffic conditions and traffic participants must be 

aware of the potential dangers. 

 

6. CONCLUSION 

The growing number of all types of delivery vehicles on roads around the world caused by the growing 

popularity of e-commerce increases traffic risks for all road users. When we add together the 

increasing number and frequency of deliveries, the increasing requests for quick on-time delivery, the 

increasing competition in the delivery sector, and the increasing need to reduce logistics costs to 

maintain competitiveness, the fact is that this process increases traffic risks and will, to a greater or 

lesser degree, continue in future. Due to all the above, big transport companies are interested in 

improving logistical performance indicators and traffic safety. Late delivery impairs the quality of 



logistics service. Reducing the percentage of on-time deliveries reduces delivery reliability while late 

delivery penalties increase logistics costs. Despite limitations of this research witch is mostly based on 

available statistic data, it is easy to conclude that we witness exponential growth of young drivers 

regrouting in transport logistics. They are traffic entities with no experience, or even worse, bicycle 

drivers without licence or any knowledge regarding traffic safety. A such, they might become threat 

to transport safety and this paper should address this challenge for future regulative and scientific 

approach.  
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