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sector towards the electrification of heavy road vehicles
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cedented pace. The technological progress observed in recent centuries has significan-

tly contributed to the development of the economy, science, and overall quality of life. 

A negative consequence of this turn of events is the global increase in atmospheric 

and many countries have implemented several environmental protection measures, 

a key element of which is the development of electromobility, aimed at reducing pol-

lutant emissions from road transport. This study aimed to identify factors influencing 

the growth of electromobility in heavy transport and to assess them with represen-

tatives of Polish companies in the transport-forwarding-logistics sector. The authors 

utilized quantitative and qualitative data collected through a survey conducted among 

representatives of Polish companies in the transportation and logistics sector to achieve 

this goal. The study shows that transport-forwarding-logistics entities are interested 

in electromobility. They point to both the advantages and disadvantages of electrifying 

the heavy transport sector. Among the most frequently cited benefits of electromobi-

lity, entrepreneurs emphasized creating a positive image for their companies and incre-

asing market competitiveness. The primary negative opinions regarding this process 

centered on the high cost of purchasing electric vehicles, the limited benefits in terms 

of reducing transportation costs, and the inadequate public charging infrastructure. 

At the same time, some respondents suggested alternative solutions that could enhance 

the environmental friendliness of the transport sector, such as the use of hydrogen fuel 

cells or promoting the development of rail transport as the primary mode of long-

distance land transport.

electromobility, transport-forwarding-logistics sector, electric trucks, 

government policy
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wodorowych lub wspieranie rozwoju transportu kolejowego jako podstawowej 
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Introduction 

The negative climate changes observed, particularly in recent years, are among 

the most serious problems for society as a whole. To minimize them, measures and ini-

tiatives are being taken to reduce the amount of pollutants emitted into the atmosphere, 

among which measures in the field of electromobility development can be distinguished. 

Zero-emission electric vehicles are expected to make a significant contribution to reduc-

ing emissions from the road transport sector, which is a primary source of pollution. 

on vehicles powered by electricity. Some road vehicles are equipped with technologies 

that enable them to produce energy independently. Others consume energy supplied 

by an external electricity source, most often through the power grid. A slightly broader 

-

bility to encompass the entirety of issues related to the use of electric vehicles. These 

include both operational and technical problems related to EVs, as well as the infra-
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cerns both the operational aspects of cars, including the technology and electric drives 

used in them, as well as the charging infrastructure, and socio-economic and legal issues 

related to the design, production, purchase, and use of EVs.

The definitions cited clearly indicate the complexity of the issue, which encompasses 

not only the aspect of electric vehicles and their technology, but also complementary fac-

tors without which the development of electromobility would not be possible.

One of the key factors influencing the development of electromobility is government 

policy. At the EU level, focusing on the heavy-duty vehicle market, Regulation (EU) 

2019/1242 of the European Parliament and of the Council on CO2 emissions from new 

heavy-duty vehicles was issued on 20 June 2019. According to the regulation, trucks sold 

from 2025 onwards will have to emit 15 percent less CO2 than the average emissions 

produced by trucks registered between 1 July 2019 and 30 June 2020, while vehicles sold 

after 2030 are planned to emit at least 30% less CO2 compared to the agreed reference 

-

-

requires countries to expand their charging infrastructure for both electric passenger vehi-

cles and heavy-duty transport. The regulation came into force on 13 April 2024, imposing 

-

-

ing infrastructure for eHDVs are presented in Table 1. 

-

opment of infrastructure at secure and protected parking areas for heavy goods vehicles:

-

other requirements, such as requirements for urban hubs analogous to those for parking 

name suggests, one of its assumptions was the postulate concerning the development 

of low-emission transport. As part of this document, an Electromobility Development 

developing electromobility by providing appropriate subsidies for potential buyers 

focused on the need to ensure the proper quality of energy networks and the social 
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One of the most significant Polish strategic documents for the development of elec-

-

ment of the alternative fuels sector and outlines assumptions designed to ensure its future 

growth and development. The document outlines targets for developing charging infra-

structure, specifying the locations where charging stations should be installed, the con-

ditions for constructing the infrastructure, and the requirements for ensuring the optimal 

quality of their operation. Targets have been set for the coming years regarding the number 

of such facilities in Poland and the number of electric vehicles on Polish roads, and mech-

anisms have been introduced to encourage the purchase of these vehicles. Among other 

things, it was decided that buyers of electric cars would not have to pay excise duty 

on passenger EVs and several other fees related to the purchase and use of a car, electric 

vehicles were allowed to drive in bus lanes, and the creation of parking spaces exclusively 

The Act on Biocomponents and Liquid Biofuels, which introduced the Low-Carbon  

 

infrastructure and supporting manufacturers and private and public entities using 

Table 1. Requirements for charging infrastructure for the heavy-duty vehicle market imposed by 

TEN-T core network 

Equipping at least 15% 

of the road network with 

charging points with 

a total capacity greater 

but with the proviso that 

stations must be equipped 

with at least one charging 

point with a capacity 

greater than or equal 

Equipping at least 50% 

of the road network with 

charging points with a to-

tal capacity greater than 

subject to the requirement 

that stations be equipped 

with at least two charging 

points with a capacity 

greater than or equal 

Charging points with 

a total power greater 

spaced no more than 60 

kilometers apart, but sub-

ject to the requirement that 

stations be equipped with 

at least two charging points 

with a power greater than 

TEN-T comprehensive 

network

Equipping at least 15% 

of the road network with 

charging points with 

a total power greater than 

but with the proviso that 

stations must be equipped 

with at least one charging 

point with a power greater 

Equipping at least 50% 

of the road network with 

charging points with 

a total power greater than 

but with the proviso that 

stations must be equipped 

with at least one charging 

point with a power greater 

Charging points with 

a total power greater 

than or equal to 1500 

every 100 kilometers 

of the network, but subject 

to the requirement that 

the station be equipped 

with at least one charging 

point with a power greater 
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low-carbon vehicles, is of great importance for the transport-forwarding-logistics  

The presented legal acts served as the basis for the adoption of the Act on Electro-

-

ment defining the rules for creating infrastructure for charging electric vehicles in Poland  

The introduction of national mechanisms to support the development of charging 

infrastructure for heavy transport and subsidies for the purchase of eHDVs, similar 

the growth of the Polish electromobility market in heavy transport.

Unfortunately, the Polish government has not yet introduced any support mechanisms 

for potential buyers of eHDV vehicles. The introduction of such programs is a key step 

of 2024, there are only about 100 electric trucks in use in Poland, but no publicly accessi-

ble charging stations for electric trucks have been built yet. As of the first quarter of 2024, 

only 0.4% of new trucks purchased during this period are electric vehicles, compared 

Suppose Poland fails to comply with the regulations imposed by the European Union. 

factors, due to the gradual introduction of clean transport zones by European countries, 

to which combustion engine trucks will not have access. As a result, they will be unable 

to operate on many routes. This situation will expose companies relying on conventional 

means of transport to economic losses due to a decline in fleet activity and a potential 

outflow of customers seeking companies offering comprehensive transport services. Cur-

rently, the most significant threat to the Polish heavy road transport market comes from 

is at a much higher level than in Poland. This state of affairs will allow these countries 

to introduce zones with access only for eHDV vehicles in significant parts of their terri-

tory, thereby limiting competition from countries where the process of fleet electrifica-

tion is still less advanced, without harming their own well-electrified transport market 

Considering the above, the study aimed to identify factors influencing the devel-

opment of electromobility in heavy transport and their assessment by representatives 

 

sector perceive electromobility in heavy transport?

to implement the electrification of their heavy goods vehicle fleets?

in the transport-forwarding-logistics sector see in electromobility in heavy transport?

in the heavy transport sector?
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Materials and methods

To achieve the research objective, a survey questionnaire was developed. The ques-

tions asked of respondents concerned areas such as: company characteristics, respond-

ent knowledge of electromobility, respondent attitudes toward climate change, 

obstacles to the introduction of electromobility in companies, the advantages and disad-

vantages of electromobility in heavy transport, the essence of electromobility in terms 

of competition, and government measures to promote the development of electromobility 

in the transport-forwarding-logistics sector companies. The last question in the survey 

was open-ended, allowing respondents to expand on their answers to the previous ques-

tions and share their own observations.

The survey was conducted among 46 representatives of Polish companies 

-

tionnaire. Responses were collected in the first half of 2024 via linkedin.com 

and the trans.eu transport exchange among people working in Polish companies 

in the transport-forwarding-logistics sector in positions such as:

The data analysis methods used included descriptive statistics: frequency analysis, 

-

tionships in the survey results. This method is used to describe the strength of the cor-

relation between quantitative and qualitative characteristics (provided that the response 

variants can be ordered). The formula for calculating the value of the presented coeffi-

cient is as follows:

where: 

di xi and the value yi;

n

-
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Research results

Characteristics of respondents

As shown in Table 2, more than half of the respondents work in a transport and for-

warding company (52.2%). Respondents working in companies dealing exclusively with 

transport account for 39.1% of the respondents. By far the smallest number of responses 

was obtained from representatives of logistics companies, as they account for only 8.7% 

of respondents.

Table 2. Characteristic respondents

Tabela 2. Charakterystyka respondentów 

Type of business activity

Transport company 18 39.13

Transport and forwarding company 24 52.17

Logistics company 4 8.70

Period of operation of the company

8 17.39

12 26.09

13 28.26

13 28.26

Number of employees

21 45.65

14 30.43

6 13.04

5 10.87

Source: own research

The most numerous individual group is mature companies that have been on the mar-

The remaining 54.3% of responses come from respondents working in small (30.43%), 

medium (13.04%), and large (10.89%) companies. 

Knowledge about electromobility

The first group of questions concerned general issues related to electromobility. Since 

one of the reasons for implementing electric vehicles is their positive impact on the environ-

ment, the first question concerned the negative impact of climate change on humans and the  
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-

lizacji 

Source: own research

11% of respondents stated that there have been no significant climate changes 

-

mate change has occurred in recent decades, but they are divided on the measures taken 

in this regard. Specifically, 41% of respondents believe that no specific measures are  

 

are necessary. As can be seen, the groups of respondents presenting two opposing opin-

ions are almost equal in size.

Source: own research
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of electromobility. 11% of respondents believe that their knowledge of the subject 

-

mobility as low or very low. These responses indicate that the topic of electromobility 

is not ignored among Polish companies in the transport-forwarding-logistics sector. 

companies, whereas representatives of medium and large companies tend to classify 

their knowledge as average or good.

Although almost half of the respondents agreed with the need to implement initia-

tives to combat adverse climate change, a significantly larger number of respondents 

in transport-forwarding-logistics companies is necessary to reduce greenhouse gas 

change, many respondents do not perceive the need to implement specific changes, such 

Source: own research

among representatives of Polish transport-forwarding-logistics companies is that the fight 

against climate change (if necessary) should take place in sectors of the economy other 

than heavy transport.

The next question asked respondents whether they thought current regula-

tions on exhaust emissions from heavy-duty vehicles were sufficiently restrictive  

sufficiently restrictive and should not be changed. Another group of the respond-

ents believes that less stringent regulations should be introduced because the current 

ones are too strict. The opposing view is held by 15% of respondents, who say that 

the current rules are insufficient and should be made more stringent. One person 
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refrained from expressing a clear opin-

ion. The answers to the question pre-

sented, when compared with the answers 

to the question presented in Chart 3, 

indicate that although the vast majority 

of transport-forwarding-logistics com-

pany representatives believe that the elec-

trification of truck fleets is not necessary 

in terms of environmental protection, they 

are aware of the importance of appropriate 

regulations on exhaust emission standards 

believe that the current standards should 

not be relaxed or, moreover, should be 

made more stringent.

The last question in this section con-

cerned the appropriateness of electrifying 

As can be seen, most respondents do not 

consider the idea of electromobility in heavy transport to be valid. 19% of respondents 

of respondents consider the idea to be valid.

Source: own research

-

ing heavy transport 

-

Source: own research
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Determinants for vehicle electrification in transport-forwarding-logistics  

sector companies

 

sector on the demand for electric vehicles, the first step was to determine whether compa-

As many as 82% of respondents 

declared that their companies do not 

intend to purchase eHDV vehicles 

in the next 5 years. Next, an attempt was 

made to determine what might be the rea-

son for the lack of interest in this type 

of vehicle. 

Subsequent questions, therefore, con-

cerned the financial capabilities of compa-

nies to carry out the electrification of their 

truck fleets. The answers to the questions 

The responses show that 78% of trans- 

port-forwarding-logistics companies 

believe that they cannot currently afford 

to electrify their fleets. Only 13% 

of respondents declared that their compa-

nies could currently afford it. The results 

within the next 5 years 

Rysunek 6. Zamiar zakupu elektrycznego samo-

Source: own research

carry out the electrification of its vehicle fleet 

-

dzielnego przeprowadzenia procesu elektryfika-

cji floty pojazdów

Source: own research

-

nal support

-

Source: own research
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for question 8 are very similar: 76% of respondents said that their companies could only 

carry out the electrification process if they received adequate external financial support. 

-

cate that to enable a rapid transition of the sector to electricity, the Polish government 

should introduce appropriate support instruments, as most companies lack the neces-

sary resources to undertake this process independently. These instruments do not have 

to be limited to direct financial support, but can also include tax breaks or the expansion 

of charging infrastructure.

Therefore, in the next part of the survey, respondents were asked about the issue 

Source: own research

-

ing rolling stock with electric vehicles. Only 2% of respondents stated that it was suffi-

cient. Therefore, if the transport-forwarding-logistics sector entities were to invest their 

own funds, the purchase of such vehicles should affect the profitability of their opera-

tions, among other things, by reducing vehicle maintenance costs. Opinions on this sub-

The belief among Polish transport-forwarding-logistics companies that operating 

electric vehicles is cheaper would likely change the perception of this process among 

80% of respondents believe that costs will not decrease, and moreover, as many as 63% 

of respondents believe that costs will increase in the long term. Only 4 % of respond-

ents believe that the electrification of the truck fleet will reduce the operating expenses 

of transport-forwarding-logistics companies in the long term. The responses presented 

are certainly one of the most important reasons for the negative perception of electro-
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small ones, are already struggling with low business profitability, so the prospect of even 

higher costs is certainly not optimistic for them.

However, the potential disadvantages of electromobility in heavy transport are not lim-

ited to operating costs. To determine which disadvantages are most important to respond-

ents, they were asked to select up to three (some respondents selected more) of the most sig-

nificant disadvantages of introducing electromobility in the transport-forwarding-logistics 

Among the disadvantages of electromobility in heavy transport indicated by 

the respondents, the most common answers pointed to the high purchase costs of electric 

trucks and charging infrastructure, as well as the lack of adequate public charging infra-

structure to enable efficient transportation processes. Next, the respondents equally often 

indicated that the reduction in time efficiency and range of the fleet, as well as the increase 

in transport costs, were disadvantages. Other important issues included changes in busi-

ness operations (operating costs, vehicle and driver scheduling, investments, business 

strategies, insurance, and new challenges), the lack of adequate government support 

instruments, and the limited range of electric trucks available on the market. The problem 

infrastructure could be minimized through appropriate government support programs, 

the Netherlands, and Spain.

and reducing transport costs in the long term 

Source: own research
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The concept of electromobility in heavy transport, apart from the disadvantages pre-

sented earlier, also has several potential advantages. To determine the benefits that rep-

resentatives of the Polish transport-forwarding-logistics sector see in electromobility for 

heavy transport, the respondents were asked a question similar to the previous one, but 

The advantages most frequently mentioned by respondents were increased compet-

itiveness of the company on the market, enabling cooperation with customers expect-

ing eco-friendly transport, the possibility of entering clean transport zones, reducing 

greenhouse gas emissions,  reducing expenditure on fuel for heavy goods vehicles, 

that almost half of the respondents see advantages in gaining a potential market advan-

tage precisely through the use of electromobility in companies. Other benefits that some 

respondents consider significant include reducing greenhouse gas emissions, lowering 

expenses incurred for the purchase of fuel for heavy goods vehicles, decreasing failure 

fossil fuel prices, and contributing to greater energy independence in Poland. The least 

Referring to the advantages most frequently chosen by respondents and their potential 

reasons, a question was asked about how, according to the respondents, their customers 

would perceive the offer of transport by eHDV vehicles and whether they would be able 

Source: own research
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-logistics companies do not view positively the possibility of obtaining better terms 

of cooperation from customers in the name of environmentally friendly transport. 87% 

of respondents believe that their customers would not be willing to provide better terms 

of collaboration, with as many as 52.2% of all respondents believing that customers are 

indifferent to the type of vehicles used to transport their goods. 28.3% of respondents 

believe that customers would respond positively to the fact that eHDV vehicles are used 

for transport, but would not be willing to improve the terms of cooperation as a result. 

Only 13% of transport-forwarding-logistics company representatives believe that envi-

-

tractors to offer more favorable terms of cooperation. 6.5% of respondents believe that 

customers would react negatively to such an idea, and therefore, they would certainly not 

be able to count on higher payments for their services; perhaps even their relationships 

with customers would deteriorate. As can be seen from the results presented, the existing 

barriers to the development of electromobility lie not only with service providers, but 

also with service recipients, the vast majority of whom are likely to seek contractors who 

are competitive in terms of price, high quality, and repeatability, without paying particu-

the development of electromobility in heavy transport must be conditioned not only by 

a change in awareness and investments on the part of transport-forwarding-logistics com-

panies providing services, but also by the service recipients.

Source: own research
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Source: own research

-

-

elektrycznych od 2040 roku

Source: own research
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Respondents were also asked for their opinion on the fact that a significant number 

of leading truck manufacturers have declared that they will only sell electric vehicles 

As can be seen, the vast majority of respondents, namely 71.7%, do not consider this 

-

sented indicate that respondents are reluctant to accept the possibility that they may not 

be able to purchase new combustion engine vehicles in the future.

The last question asked of respondents was an optional open-ended question, in which 

respondents were asked to provide a few sentences expressing their personal opinion 

on the process of electrifying heavy road transport. This question could provide a great 

deal of insight, as it gave respondents the freedom to express themselves and the oppor-

tunity to elaborate on their answers to previous questions, adding their own comments 

-

presented in Table 3. 

Table 3. Selected opinions on the electrification of the truck fleet 

Opinions

take it into account on its own. Regulatory enforcement primarily serves large corporations that can withstand 

significant market changes over the long term. Unfortunately, as is often the case at the beginning of any chan-

to doubt that the electricity grid can cope with so many trucks charging at night. The transport infrastructure 

-

ser to provide electrical connections for working cold stores, or possibly switch to electric refrigeration units 

direction for development.

The thesis that electrifying trucks will improve the situation is incorrect. Road transport has developed signi-

ficantly due to the decline of electric rail transport and the implementation of Just-in-Time delivery policies, 

which support truck transport and bring financial benefits, but are a burden on the environment. The main 

transport should be carried out by rail powered by renewable energy sources, as should last-mile transport—

technology allows for this, and it will reduce the number of (combustion engine) trucks on the roads. Com-

bustion engine transport should be limited to the route between the railway station and the transshipment 

warehouses at production plants and move away from the Just-in-Time approach. The technology to reduce 

such distances, electric trucks cannot replace combustion engine vehicles. Range and charging time kill 

the business model.

to move away from fossil fuels is to use hydrogen engines.
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Opinions

Heavy transport electrification technology is a developing field. Suppose advances in this area allow 

and perhaps even the dominant method of heavy transport in the future.

cars. Switching to electric cars will not be a problem if the technology (range, charging time) and infra-

structure in Europe allow for the optimal use of electric cars. At this point, the purchase price of such a car 

and the poor charging infrastructure make it completely unprofitable.

and modern power plants (not coal-fired ones, which pollute the environment the most).

-

as this requires a specific analysis for a particular company.

Source: own research

The opinions presented do not clearly indicate an aversion to the electrification 

of heavy goods vehicles, but rather highlight the problems associated with this solution, 

while suggesting the use of hydrogen and other fuels as alternatives to electric vehicles. 

electric vehicles are environmentally friendly, it is difficult to call them environmentally 

friendly.

Selected relationships between the characteristics of the entities studied 

and factors influencing the development of electromobility

-

tion test was used. The results obtained are summarized in Table 4. 

As shown in Table 4, there are only three cases of correlation between variables, 

namely:

moderate correlation,

The fact that exhaust emission regulations are restrictive and do not require changes

was supported by 41.43% of entities employing the smallest number of people and 66.67% 

250 people.

Table 3 (continued) 

cd. tabeli 3
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Table 4. Selected relationships between the characteristics of the entities studied and factors influ-

encing the development of electromobility

r

The validity of the idea of electrifying heavy transport

Type of business activity 0.48

Period of operation of the company 0.04 0.23 0.82

Number of employees 0.15 0.99 0.33

Restrictive regulations concerning exhaust emissions

Type of business activity 0.36

Period of operation of the company 0.20 1.37 0.18

Number of employees 0.38 2.70 0.01

Type of business activity 0.50

Period of operation of the company 0.45

Number of employees 0.31 2.20 0.03

The process of electrifying the truck fleet in transport-forwarding-logistics companies and reducing  

transport costs in the long term

Type of business activity 0.14 0.94 0.35

Period of operation of the company 0.11 0.74 0.46

Number of employees 0.11

The impact of vehicle electrification on customer opinions

Type of business activity 0.09

Period of operation of the company 0.39

Number of employees 0.41 2.99 0.00

Type of business activity 0.67

Period of operation of the company 0.82

Number of employees 0.08 0.51 0.61

p = 0.05

Source: own research
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-

chase an electric vehicle within the next 5 years. 

Taking into account the latter correlation, in the three groups of surveyed companies 

(except for those employing more than 250 people), the most common statement was that 

-

resentatives of companies employing the most significant number of people most often 

indicated that operating with electric cars would be perceived positively. Still, customers 

would not be willing to improve the terms of cooperation in the name of eco-friendly 

transportation. 

Discussion and conclusion

The results of the study presented in this article are not representative, so detailed 

conclusions can only be drawn for the research sample. However, it can be assumed with 

some certainty that the relationships observed in the sample are consistent with those 

found in the entire transport-forwarding-logistics sector. 

There are few studies on the electrification of heavy-duty vehicles, and this study  

offers a new perspective on how entrepreneurs perceive electromobility in the transport- 

-forwarding-logistics sector. Previous publications have primarily focused on identi-

fying barriers to the electrification of trucks, rather than on how these barriers can be

-

The research indicates that the vast majority of respondents are opposed to the intro-

duction of electromobility in the heavy transport sector, citing numerous disadvantages 

and fewer advantages and benefits associated with this concept. There are several rea-

sons for this negative attitude, with respondents most often citing the high purchase costs 

of such vehicles and the lack of public charging infrastructure as the primary factors 

influencing their negative perception of using eHDVs in business. Entrepreneurs from 

the transport-forwarding-logistics industry show a great interest in the electromobility 

sector, even though only a small percentage plan to implement such solutions in the future. 

The vast majority of Polish companies from the transport-forwarding-logistics sector 

cannot currently afford to electrify their truck fleets, and the situation is exacerbated 

by the fact that the Polish government has not yet introduced subsidies for the purchase 

the development of electromobility, as well as a government investing in new technolo-

gies to reduce the investment costs incurred by customers.

Nevertheless, opinions among transport-forwarding-logistics company representa-

tives on the need to introduce such subsidies as soon as possible are divided. Almost 

half of the respondents believe that action should be taken to minimize climate change. 

A significantly smaller percentage of respondents see the need and justification for  

taking action in their business sphere, including fleet electrification, tightening emissions 
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regulations, and introducing clean transport zones. The vast majority of entrepreneurs 

do not perceive the benefits of electromobility in terms of reducing transportation costs, 

which is undoubtedly a significant factor contributing to their negative attitude towards 

Among the most frequently mentioned advantages of electromobility in the heavy 

transport sector, entrepreneurs emphasized the creation of a positive company image 

and increased market competitiveness. A large percentage of respondents see a potential 

benefit in the form of increased competitiveness for their company; however, this is not 

reflected in concerns about a decline in competitiveness if electromobility is not adopted 

in the future. A few respondents believe that this could put their company at a competitive 

disadvantage. Some respondents are sceptical about the actual environmental friendliness 

of this idea, pointing, among other things, to the short life span of batteries, which are 

difficult to dispose of, and the high environmental costs of production, while pointing 

to other solutions that support the environmental friendliness of the transport sector, such 

as the use of hydrogen fuel cells. Other researchers have also written about the validity 

-

opment of rail transport as the primary means of long-distance land transport.
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