
ABSTRACT
The article analyses the issues concerning the reluc-

tance of logistics professionals to adopt medium-sized 
electric trucks (ET) in the logistics system. Logistics 
trucks are oversized polluters, considered to be one of 
the hardest to be addressed for the reduction of CO2 
emissions. It aims to identify the major barriers hin-
dering the spread of ETs in logistics. The total cost of 
ownership (TCO) comparison between a traditional and 
electric truck has revealed the price gap at the end of 
a useful lifecycle is marginal. Incentivisation can bridge 
the gap. This research was based on a survey conducted 
among professionals from the logistics field in Budapest. 
Responses recorded were analysed by descriptive statis-
tics to identify highly-rated barriers and their priorities. 
Based on the results, recommendations were suggested to 
facilitate the adoption of ETs.
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1. INTRODUCTION
Along with the increasing growth of internation-

al trade and globalisation, the volume of transported 
goods is increasing. Conventional delivery trucks 
significantly contribute to the local (traffic con-
gestion, NOx and noise pollution, etc.) and global 
(Green House Gas=GHG emissions) environmental 
impacts, directly affecting the urban residents. The 
transport sector is currently responsible for around a 
quarter of total EU CO2 emissions. Heavy-duty ve-
hicles in Europe account for 5% of Europe’s GHG 
emissions [1]. Under the Paris Agreement, the Eu-
ropean Union has made arrangements to ensure that 
all economic sectors contribute to decarburisation. 
By 2030, sectors not included in the ETS, such as 

transport, must reduce emissions by 30% compared 
to 2005 and reach 94% [2]. Since some transport 
sectors are more difficult to fully decarbonise (e.g. 
aviation), it is essential that all road vehicles that 
burn fossil fuels are replaced with zero-emission ve-
hicles to achieve these reductions.

Given the flexibility of trucks, their speed, their 
cost advantage, and the overhaul needed in the rail 
sector to reach its full potential, trucking is likely to 
maintain a market share that does not deviate signifi-
cantly from its current 75% [3]. For these reasons, 
this work focuses on the major barriers hindering 
the adoption of electric trucks in the trucking sector.

The World Health Organisation states that poor 
air quality is a serious environmental issue. Many 
European cities do not meet the European standards 
for air quality leading to penalties. One of the ma-
jor short-term concerns for local authorities is to 
improve local air quality. In the longer term, the 
European Commission plans to make urban freight 
transport emission-free by 2050. To meet the long-
term targets, trucks need to achieve zero emissions. 
Battery electric truck (BET) is an emerging tech-
nology to achieve this purpose. Lack of economic, 
operational, and environmental competitiveness 
and charging infrastructure barriers hinder the elec-
trification process. However, from a business point 
of view, BETs are economically attractive. Consid-
ering that more than 80% of the urban freight distri-
butions are within 80 km in European urban areas, 
electric trucks are an attractive solution to lower the 
emissions [4]. Electrification of heavy-duty vehicles 
could contribute to a better life in urban areas by re-
ducing tailpipe emissions. However, the adoption of 
electric trucks still concerns the suppliers regarding 
their economic competitiveness with convention-
al trucks [5]. Electric vehicles adopted in a small  
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4PL companies respectively. The barriers to ETs 
adoption in the logistics sector have been identified 
based on our survey. A questionnaire-based survey 
followed by a multi-criteria descriptive analysis 
was the primary methodology adopted to achieve 
the results.

Discussion of results explains the major barriers 
that were highlighted by the respondents and also 
highlighted the route optimisation opportunity that 
can be part of future works. The recommendations 
section includes recommendations for local authori-
ties, original equipment manufacturers (SMEs), and 
business organisations to support the growth of ETs. 
Finally, the conclusions are drawn and major con-
tributions as well as the key findings of the paper 
are summarised. We provided lessons learned and 
the limitations of our research. Our future works 
address additional TCO scenarios, the effect of re-
location of urban consolidation centres, and route 
optimisation scenarios. 

2. STATE OF THE ART
In view of global and local emission reduction 

targets and motivated by the foreseeable reduction 
in oil resources, research and industry have begun 
to seek solutions for the electrification of commer-
cial vehicles, namely heavy commercial vehicles 
[7]. Because exhaust fume emissions must be mi-
nimised, the answers to these questions seem to be 
essential in the development of low-emission logis-
tics. Electrification of commercial vehicles could 
reduce emissions and thus contribute to a better 
quality of life in cities. However, the use of electric 
trucks still raises concerns among suppliers regard-
ing operational competitiveness (operating and pro-
curement costs, vehicle performance) compared to 
conventional diesel trucks.

Although the operating costs of electric trucks 
are lower, they do not stand out enough based on the 
total cost of ownership. Electric truck acquisition 
costs remain high and can have a negative impact 
on operational competitiveness. Results of ELCID-
IS (Electric Vehicle City Distribution), a successful 
project commissioned by the European Union, iden-
tified the higher acquisition cost of electric trucks 
as a prime obstacle to widespread implementation 
of electric trucks [8]. Another similar research con-
cludes that electric trucks are only competitive if 
acquisition cost drops for at least 30% and if its  

percentage of the fleet are beneficial both economi-
cally and environmentally. Due to the initial stage of 
experimentation with electric cargo cycles, there are 
still cautions and concerns from logistics suppliers 
which can only be diminished through risk-sharing 
with relevant stakeholders [6].

Electrification of heavy-duty vehicles is inev-
itable to make the logistics sector clean and sus-
tainable. The European Union has issued a clean 
mobility directive to member states to achieve 
electrification of the heavy-duty vehicles as per pre-
scribed targets. However, heavy-duty vehicles are 
making slow progress in the logistics market. It is 
essential to identify the barriers hindering the way 
of electric trucks in the logistics sector by consider-
ing the concerns of the logistics professionals.

The main objective of this research paper is to 
highlight the barriers that are hindering the adop-
tion of electric trucks (ETs) in the logistics sector to 
ease the decision-making for the local authorities to 
support the uptake of ETs. We also highlighted the 
strengths, weaknesses, opportunities, and threats 
for electric trucks. Local authorities are aiming to 
meet the goals set by the EU commission to meet 
the transport sector electrification. As the EU Com-
mission has given targets to the member states for 
electrification of the transport sector, determination 
of major barriers for an electric truck in logistics 
sectors is a pre-requisite to support the electrifica-
tion of the logistics sector. Determination of major 
barriers also brings the attention of manufacturers 
towards the much-needed improvements and busi-
ness opportunities in the logistics sector.

The remainder of the paper is structured as fol-
lows. State of the art compares some inclusions of 
electric vehicles in the logistics sector and high-
lights the financial support received by the local 
authorities. The methodology section comprises 
a methodological framework that includes the to-
tal cost of ownership calculation (TCO), SWOT 
analysis, and a survey that is conducted among 
logistics service providers of Budapest, Hungary. 
TCO calculation and SWOT analysis for ETs were 
performed in comparison to conventional internal 
combustion engine trucks (ICET). Accordingly, it 
has been revealed that ETs have the potential to re-
place the ICETs and also meet the European com-
mission goals. Logistics companies working in Bu-
dapest were sorted based on their operational range 
and supply chain system strength. The sample size 
consisted of 20%, 30%, and 50%, 2PL, 3PL, and 
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for decarbonisation [12]. The E-highway technolo-
gy developed by Scania and Siemens is an exam-
ple of the decarbonisation of long-distance freight 
transport. Motorways are a fascinating proposition 
and may be more profitable than BETs for long-dis-
tance transport (including infrastructure construc-
tion), as ongoing trials in Sweden and Germany 
show that they are already technically feasible [13].

We have collected case studies of the deployment 
of ETs in logistics systems in recent years. It has 
been observed that ETs can operate efficiently with 
a limitation on payload. Some of the exemplary case 
studies are summarised in Table 1. State of the art 
of case studies has shown in most pilot operational 
projects that medium-sized ETs are successful with 
dedicated routes and charging infrastructure. The 
majority of the projects are non-incentivised and are 
either run for marketing by manufacturers or by a 
private company for achieving personal goals. The 
ETs market is lagging in attracting financial support 
from the authorities.

Table 1 shows that a few pilot implementations of 
electric trucks with different sizes (1–14 tons) and 
different ranges (97–315 km) have been introduced. 
Out of the four projects mentioned, only one proj-
ect is incentivised by the regional authority while 
all other projects lack financial support from local 
and regional authorities. Lack of support from the 
authorities is one of the long-lasting and major bar-
riers to the growth of electric trucks. With the EU 
Commission imposing national and regional goals 
for electrification of the transport sector, support of 
authorities will be pivotal for the stakeholders of the 
logistics transport sector.

utilisation rate is higher [9]. Multiple research re-
sults refer to the initial cost of purchase as a major 
barrier to the inclusion of electric trucks in the fleet.

Sixty-eight inventory instances and twenty-sev-
en in-depth studies given throughout the Best Ur-
ban Freight Solutions (BESTUFS) project reveal a 
mix of trends toward a more sustainable logistics 
strategy. The findings reveal that commercial con-
siderations continue to guide the transportation and 
logistics industry's operations, with profitability and 
competitiveness being the key factors influencing 
project adoption. Freight transport and logistics 
are business activities and are driven by these fun-
damental dynamics. Key players in logistics and 
freight transport are undertaking a variety of ini-
tiatives, some developed internally, while others 
have emerged thanks to the involvement of public 
authorities and other government bodies [10]. The 
high adoption rate for electric cars in the last few 
years also raises questions over the low inclusion of 
electric trucks in the logistics fleet. ETs have been 
adopted on pilot testing several years ago and many 
European countries have started pilot projects [11]. 
Some of these projects are linked with electric vans. 
Electric vans make deliveries from urban consolida-
tion centres. These inventories show a growing in-
terest in electric deliveries that are becoming more 
and more popular.

Another similar research concludes that long 
haul trucking is feasible, it significantly reduces 
greenhouse gas emissions, and would make sense 
for rational economic decisions. A report on the de-
carbonisation of road freight transport found that 
electric trucks are the most energy-efficient solution 

Table 1 – Comparison of case studies

City, Country Project Purpose of use Payload 
limit Range Incentives Project  

STATUS

Perg,
Austria

E-CEP-Service-Trial 
by Greenway

Logistics for short 
distances 1–6 t ~180 km No incentive, result of 

collaboration Operational

Stuttgart,
Germany

Trial service by 
Porsche

Logistics for short 
distances 32 t ~130 km

No incentive, pilot 
project by vehicle 

manufacturing com-
pany

Pilot program
operational

Amsterdam, 
The Netherlands
Lisbon, Portugal

Freight electric
vehicles in urban

Europe

Small-scale logis-
tics in many cities 

as a trial.
1–14 t ~315 km

Funded by the EU, 
part of 2021 goal to 
achieve CO2-free 

logistics

Operational

Europe wide Lightning systems To be implemented 2 t 97~193km No incentives, private 
project

To be  
implemented
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affect the people nearby [20]. Over the life period, 
ETs consume 28% less energy and emit 38% fewer 
GHGs in comparison to their counterpart [21].

The benefits of BETs are valued more than 
ICEVs and some measures are needed to highlight 
them. Important measures are to develop extensive 
charging infrastructure and to introduce financial 
incentives through tax exemptions [22]. One of the 
most important issues that needs to be addressed by 
local authorities is to contribute heavily to the ex-
pansion of incipient infrastructure, i.e., deploying 
more charging stations to make the spread smooth-
er. The wide uptake of ETs is slowed down by the 
high manufacturing cost, little variety available in 
the type of vehicle, low range, and insufficient sup-
porting infrastructure [23]. Precise determination 
of the location of refuelling stations can affectively 
increase the operational range of ETs [24]. The de-
velopment of a dynamic forecasting model that is 
capable of parking occupancy of a truck can help in 
the determination of a suitable location for charging 
infrastructure [25]. Selecting a suitable zone is det-
rimental for accurate forecasting of traffic and pro-
vision of infrastructure [26].

Optimal siting of charging infrastructure is one 
of the key factors for the success of EVs and inad-
equate placement may lead to range anxiety [27]. 
BEVs are well suited for cargo transportation than 
rival conventional trucks saving 60% of energy usu-
ally consumed by delivery vehicles [28]. Logistics 
systems are changing dynamically to respond to 
the demand of the environment and society. Sig-
nificant changes in demand are leading logistics to 
decentralisation and individualisation. The optimal 
location of charging infrastructure in the case of 
logistics trucks should be determined and it should 
be achievable as logistics trucks usually have fixed 
routes compared to free-floating cars [29]. The 
adoption of smart logistics techniques (autonomous 
vehicles, artificial intelligence, etc.) will help to 
make direct communication between decentralised 
logistics systems [30]. Studies have revealed that 
the preferences of the transport and logistics staff 
impact the scheduling. Considering the preferences 
of the transport and logistics staff may increase the 
possibilities of a more efficient formulation sched-
uling of the fleet [31].

“The relative benefit of electric trucks over diesel 
counterparts could be much more significant than 
one might expect,” said Lee. “If the electric truck is 
deployed in the right drive or duty cycle application, 

3. LITERATURE REVIEW
This section briefly reviews the literature related 

to the introduction of ETs and the major problems 
faced. Three major aspects (economic issues, envi-
ronmental concerns, and operational issues) are ad-
dressed in detail. In recent years, the ever-growing 
demand for public and freight transport has worsened 
the negative impacts of mobility on the environment 
and society. Growing demand is causing a substan-
tial increase in traffic congestion, air pollution, and 
climate change cost. Adoption of green and sustain-
able technologies in the transport sector is the need of 
the hour [14]. High initial price, charging time, and 
limited range are the obstacles towards the adoption 
and diffusion of EVs [15]. Deployment of EVs has 
been a key measure to reduce pollution in urban areas 
caused by the logistic sector. Meanwhile, the elec-
trification of the logistics fleet has been slowed by a 
lack of support from the government and insufficient 
charging infrastructure [16].

The study compares the total costs – including 
purchase, salvage revenue, and operational & man-
agement costs. The initial buying cost of EVs is high-
er than that of internal combustion engine vehicles 
(ICEVs) mainly due to the high cost of batteries. 
Meanwhile, the large taxes on vehicles and fuels have 
given the government enough influence over the au-
tomobile market. The introduction of incentives by 
the government enabled niche market actors to take 
advantage of ETs business growth while simultane-
ously weakening the ICEVs market [17].

During the total cost of ownership analysis, it 
has been revealed that the electricity price causes 
the biggest sensitivity to cost competitiveness. Road 
charging discount that may be applied to zero-emis-
sion trucks on motorways is also an important factor 
[18]. Last years have shown a rapid increase in the 
number of trials and pilot implementation of ETs. 
In some cities (e.g. Trondheim, Lisbon, London, 
Amsterdam, etc.) clean electricity sources are ful-
ly recommended to achieve greater health benefits 
and to minimise pollution. Location of charging sta-
tions over the routes is very critical and it directly 
affects the route choice. Online guidance for finding 
charging opportunities can significantly increase the 
range of EVs [19].

Electric trucks contribute less to air quality com-
pared to conventional trucks. As electricity produc-
tion is usually away from populated areas while tail-
pipe emissions of the conventional trucks directly 
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to buy the electric vehicles for their fleet. It has been 
revealed that logistics professionals are expecting 
incentives from the local authorities.

4. METHODOLOGY
A questionnaire was designed to determine the 

reasons for the reluctance of companies towards 
ETs and their expectations from authorities that can 
encourage them to adapt to the novel mode. The 
questionnaire was sent to 60 companies. A pre-de-
fined set of barriers based on literature review 
were included in the questionnaire as highlighted 
in Figure 1. In the initial phase, selected companies 
were contacted by emails and there was no response 
even after repeated reminders. The language barri-
er, busy schedule, and inadequate contact methods 
were the causes of no response. In the next phase, 
logistics companies were visited in person to get a 
response. A big portion of the responses was col-
lected from 3PL and 4PL companies (90%).

Figure 2 summarises the four phases of a frame-
work of methodology and the sub-activities con-
ducted to achieve the results. Phase IV summarises 
the recommendation to address the identified barri-
ers and conclusions drawn according to the results.

Figure 3 shows the SWOT analysis (strength, 
weakness, opportunity, and threat) of both rival 
truck technologies. The SWOT analysis revealed 
low operational cost and eco-friendly operation 
are the biggest strength of the ETs. Deployment of 
ETs brings business and growth opportunities for 
the battery and charging infrastructure providers. 
On the other hand, high procurement cost, limited 
range, low payload capacity, lack of charging infra-
structure, and grid load issues remain the weakness 
for the introduction of ETs in the logistics sector. 

fleet operators could enjoy higher returns on invest-
ment, while saving energy and reducing greenhouse 
gas emissions” [32]. Recent results have proved 
that improvement in the efficiency of ETs is con-
siderably higher than the ICETs for different weight 
classes, vehicle types, and duty cycles. Vehicle en-
ergy efficiency ratio is ~3.5 at highways and 5–7 
times of ICET. The results show that the efficiency 
improvement of battery electric vehicles is consid-
erably higher than conventional diesel vehicles for 
different weight classes, vehicle types, and duty cy-
cles. The vehicle energy efficiency ratio is about 3.5 
at highway speeds and 5 to 7 times the efficiency of 
conventional diesel vehicles when operated at lower 
speed duty cycles where idling and coasting losses 
from conventional engines are highest [32].

Comparison of electric trucks with conventional 
trucks in mix vehicle problems have revealed that a 
fleet size reduces the overall cost of distribution if 
different technologies are used as a mix. In short-
range urban distribution, electric trucks are more 
cost-efficient [33]. 

The literature review summarises that electric 
vehicles have the potential and efficiency to replace 
conventional ones in the logistics sector. However, 
major barriers need to be highlighted for ease of 
stakeholders and local authorities to take decisions 
of support. During a thorough literature review, we 
revealed that most of the barriers highlighted are 
mentioned in theoretical studies or resulted from pi-
lot implementations of ETs. Identification was more 
based on the user’s/authorities’ perspective while 
logistics professionals were not as involved. We 
covered the gap by directly enquiring the logistics 
professionals about their willingness and concerns 

Barriers for ETs
in logistics

Price of electric
truck

Operational
cost

Insufficient
incentives

Range Lack of charging
infrastructure

Charging
time

Cost Operational &
infrastructure

Figure 1 – Categorisation of potential barriers
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tion. The author himself visited the target companies 
and explained the questions to obtain the most au-
thentic response. Collected data was then analysed 
in Microsoft Excel to highlight the key findings.

4.2 Research participants
A sample size of 60 companies was selected to 

collect the response. 60 companies were contacted 
in Phase I and 36 companies were contacted in per-
son. The sample size consisted of 20%, 30%, and 
50%, 2PL, 3PL, and 4PL companies respectively. 
Table 2 below explains the characteristics of compa-
nies selected for the sample size.

A detailed comparison of a conventional die-
sel truck and an equivalent ET was compiled. The 
methodology includes the following steps. The first 
step includes a comparison of the total cost of own-
ership (TCO) over the lifecycle of both rivals. TCO 
is calculated to highlight the main contributors to Low prices of fossil fuels, no regulations for fi-

nancial support of ETs, increase in electricity pric-
es, and increase in efficiency of ICETs remain the 
threats to the uptake of ETs in logistics.

4.1 Research instrument
A questionnaire was designed based on Google 

Forms to collect data electronically from the target 
group, i.e., logistics companies. Printed hard copies 
were also used in the second phase of data collec-

Phase I (Scope definition)

Phase IV (Results) Phase III (Data collection)

Phase II (Comparison of ET & ICET)

Research gap
identification

Literature review

Surveys

Recommendations

Conclusions

Descriptive
analysis Questionnaire

Comparison

SWOT analysis Total cost model
Defining the
methodology

Determination of major
barriers

Input from stake holders
( Professionals from logistics )

Previous
research

Figure 2 – Hierarchical framework of methodology

Strengths
 - Fuel cost
 - Environmentally friendly
 - Less noise pollution
 - Partially autonomous

Weakness
 - Procurement cost
 - Low capacity
 - Limited range
 - Lake of charging
  opportunities
 - Grid issues

Opportunities
 - Decrease in battery
  price
 - Cheaper charging
  facilities
 - Growth in market 
  of ETs

Threats
 - No clear regulations
  for support
 - Low oil prices
 - Increase in electricity
  price
 - Increase in efficiency
  of ICTS

Figure 3 – SWOT analysis for ETs

Table 2 – Characteristics of logistics companies selected for 
study

Company 
ownership

Hungarian 
(Government)

Hungarian 
(Private)

Private 
(Foreign 
origins)

Company size 2PL 3PL 4PL

No. of  
employees <20 >20<50 >50
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initial investments for ETs and ICETs are separated 
by a huge price gap. The initial buying cost of ETs 
is way higher (~450%) than its competitor, where-
as when the operational and maintenance cost over 
the average operational life of vehicles is taken into 
account, the price gap narrows down. The opera-
tional and maintenance cost of ETs is much cheaper 
(230% lower) compared to the conventional ICETs.

The operational cost of ETs is lower as ETs do 
not have a high fuel cost, urea, and oil cost. Statis-
tical analysis of the TCO results revealed that ETs 
costs only 1.05 times the ownership cost of the con-
ventional ICETs as shown in Figure 4 given below. 
By the end of the TCO lifetime comparison, there is 
still a small gap in overall cost that can be decreased 
if following suggested measures.

 – High fixed costs can be decreased by decreasing 
VAT/taxation, incentivisation by local authori-
ties, by starting production of ETs locally, and 
by outsourcing in bulk from low-cost countries 
like India and China.

 – Controlling the price of diesel fuel as fluctuation 
in the price of diesel can significantly affect the 
case of ETs.

 – Electric power supply issues can be addressed 
by the production of batteries locally and by the 
provision of financial support to the charging in-
frastructure of ETs.
A comparison of costs was made to highlight the 

components that were causing a major difference in 
the cost of ownership between the electric trucks and 
conventional trucks. High cost-causing components 
(batteries and fossil fuels) help in the determination 
of strengths and weaknesses of the vehicle for future 
growth. Future growth is dependent on regional goals 
of sustainability and the eco-friendly transport sector.

Phase III includes compiling a questionnaire to 
collect the response of logistics professionals and per-
form the required statistical analysis to highlight the 
barriers. The questionnaire consisted of four sections 
for the sake of convenience of response collections 
as shown in Table 3. The four sections asked about the 
company’s profile, general knowledge about ETs, 
driving and parking patterns, and their expectations 
from ETs respectively.

Section 1 enquired responders about the size of 
the company, number of employees, and the type of 
company (2PL, 3PL, and 4PL, etc.). Section 2 asked 
responders if they are familiar with ETs or if they 
already have ETs in their fleet. Responses of only 
those companies who responded yes to familiarisa-

the overall price gap between the ETs and conven-
tional trucks. The price gap needs to be filled by the 
support of local and regional authorities to support 
the uptake of ETs. The TCO for ETs and ICET is 
composed of fixed cost (net purchase price, tax, and 
insurance) and variable price (tires, maintenance 
price, fuel and coolant packages, etc.). Tax, insur-
ance, and operator cost are assumed to be the same 
for simplification in calculations (assuming no sub-
sidy from government authorities).

Assumptions considered for the calculations:
 – Average diesel fuel price 0.7 Euro/litre.
 – Variable cost is based on 8,000 km of month-

ly running and the average operational age of a 
truck is 10 years.

 – The average cost of maintenance and repair cost 
of the electric truck is 40% of a conventional 
truck with no engine, TM oil, cooling package, 
timing belt, water pump, fuel filter, and engine 
air filter, replacement, etc. The SEV Newton 
maintenance cost has been reported to be only 
about 10% of its diesel truck counterpart. [34] 
However, we have assumed that the mainte-
nance and repair cost of electric trucks to be 40% 
of a conventional truck as powertrains have yet 
to prove their reliability for the ETs.
Batteries have improved their economic strength 

in 30 years. The price of lithium-ion cells consid-
ering their energy capacity has declined about 97% 
since their introduction in the commercial market. 
As of 2020, the battery price of the electric truck is 
estimated to be $140 per kWh. Assuming the bat-
tery life cycle (2,800 cycles at ~100% depth of dis-
charge) [35] and operation range ~10,000 km in a 
lifetime. It is estimated that no replacement will be 
needed. Nonetheless, as the Li-ion battery is a pro-
gressive technology, interventions may be expected. 
Electricity as a fuel is estimated to cost ~10c/kWh. 
Energy consumption for a medium-sized delivery 
truck is ~480Wh/km. The operating cost associated 
will be ~5c/km. For a diesel truck, it will cost about 
~15c/km to operate. For 8,000 km running every 
year, ET will save $1,200 per year [36].

Accumulated savings of $6,000 combined with a 
residual value of battery after five years of warranty 
can contribute well for replacement of the battery. 
For TCO comparison, 49-tonne GCW HD diesel 
truck and electric truck (Tesla Semi) were compared 
for an average operational age. Fixed and variable 
costs can presumably vary by 10% from compa-
ny to company. TCO comparison showed that the  
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data set in the previous chapter is discussed here in 
the graphical form and the results are explained.

Results of the survey revealed that 23% of lo-
gistics companies have their urban consolidation 
centre (UCC) near the city centre while 77% of 
companies have their UCC in the suburbs of the 
city (Figure 5). Statistical analysis revealed that 
those logistics companies having UCC near the city 
centre have relatively lower daily average distance 
travelled (DADT) compared to companies having 
UCC in the suburbs of the city. Figure 1 shows that 
75% of companies with UCC near the city centre 
have their DADT range 50–200 km, which is very 
much possible to be easily covered with available 
ETs (Figure 6).

Figure 7 shows the DADT of companies with 
their UCC in the suburbs of the city. For compa-
nies with the UCC in the suburbs, it was shown that 
91% of their trucks have DADT> 200 km and 48% 
of them have DADT>300 km. Results showed that 
these companies have a longer DADT than the other 
case mentioned above.

The response of logistics professionals showed 
their willingness to adopt ETs in their fleet. 27% 
of companies said that they are planning to buy an 
ET. 30% of companies responded that if the govern-
ment offers some incentives, they will include ETs 
in their fleet, while the rest of the companies re-
sponded that they do not plan to buy ETs (Figure 8).

tion with ETs were considered for the compilation 
of results. Section 3 collected responses about op-
erational range, mobility pattern (single/multi-step), 
daily average distance travelled by truck, location of 
the consolidation centre (UCC) with respect to the 
city centre, frequency of return to the parking garage/
day, and parking duration/day at a company-owned 
parking garage. Section 4 collected responses about 
the perception of responders about the range of ETs, 
price of ETs, charging time of ETs, operational cost, 
and monetary support by local authorities.

5. RESULTS

In the questionnaire, logistics professionals were 
provided with potential barriers to determine their 
preferences. Responses for the relative importance 
of the barriers were compared. The most important 
barriers were highlighted. Priorities for possible 
incentives and expectations of logistics companies 
from government/authorities have been revealed. A 
sample size of 60 companies was selected to collect 
the response. 60 companies were contacted in Phase 
I and 36 companies were contacted in person. The 
sample size consisted of 20%, 30%, and 50%, 2PL, 
3PL, and 4PL companies respectively.

During Phase II, 30 responses were considered 
fit for analysis; six responses were ignored as the 
data received was too confusing. The calculated 
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Figure 4 – Total cost of ownership comparison between ICETs and ETs

Table 3 – Breakup of questionnaire section-wise

Questionnaire

Determination of major barriers in the adoption of electric trucks in logistics system

Section 1 Section 2 Section 3 Section 4 Section 5

Information about  
responding company Knowledge about ETs Driving & parking 

pattern Perception about ETs Expectations from ETs
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6. DISCUSSION OF RESULTS
Results of the study show a clear potential for the 

introduction of ETs in the logistics fleet. 53% of the 
companies indicated that the average distance trav-
elled by their trucks is less than 300 km/day. DADT 
by trucks when compared by the location of their 
UCC claimed that 43% of companies with the UCC 
near the city centre stated reported their DADT to be 
less than 200 km, while 91% of companies with the 
UCC in suburbs of the city stated that their DADT is 
greater than 200 km. As 73% of the companies indi-
cated that their trucks follow the multi-step delivery 
pattern, it opens a window of intermediated charging 
for the trucks for traveling >200km/day. Although 
higher taxation and expensive land acquisition near 
the city centre affect this decision, the location of 
UCC also affects the distance travelled between the 
city and the UCC, causing extra fuel consumption, 
time, and labour costs as well. Therefore, a trade-off 
between the location of the UCC and DADT should 
be determined.

The analysis of mobility patterns showed that only 
27% of companies operate on single-step (direct) de-
livery system, while the other 73% use a multi-step 
(17%) and combined (56%) delivery system. It shows 
an opportunity for the introduction of ETs because in 
the case of multi-step or combined delivery systems, 
longer distances are divided into relatively shorter 
distances and parking time is enough for charging. 
Multi-step delivery involves the running of trucks 
within the city with frequent stops. Frequent stops 
also support the case of ETs as they are equipped 
with a regenerative braking system.

Statistical analysis showed that 30% of the logis-
tics companies are willing to adopt ETs in their fleet if 
some monetary support is offered by the government/
authorities, while 10% of companies have plans to 
buy hybrid trucks. 36% of logistics companies were 
not willing to adopt ETs because they are afraid of 
low range and inadequate charging infrastructure. 
77% of companies pointed to long-range as the 
most influencing aspect to adopt ETs in their fleet.

Expectations of logistics companies towards in-
centives showed that 40% of them expect monetary 
aid for the purchase of the vehicle from the govern-
ment, 23% expect lower electricity price, and 17% 
lower taxes from the local government. Based on 
the survey, the following major barriers are identi-
fied for the spread of ETs in the regular heavy-duty 
transport sector.

Exactly in city centre
Near the city centre
In city suburbs
Not in urban areas
(away from city)

0%

23%

77%

Figure 5 – Location of the consolidation centre with respect to 
the city
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Figure 6 – DADT of trucks with UCC near the city centre
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Figure 7 – DADT of trucks with UCC in suburbs
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Figure 8 – Willingness of logistics companies to adopt ETs
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6.2 High investment costs – lack 
of incentives/monetary support

The initial investment cost for ETs is almost 
four times higher than that of an ICET. Responses 
showed that high initial cost is one of the barriers 
preventing companies from investing in ETs, con-
sidering an average truck can be useful for roughly 
10 years. Companies already owning ICETs will be 
looking to exhaust the existing fleets to maximum 
benefits while hoping for an announcement of in-
centives from local authorities to support ETs. As 
of 29 September 2014, the European Parliament 
passed a final directive for EU Member States to 
(i) develop national-level policies for the market 
developments of alternative fuels and the related 
infrastructure; (ii) foresee the use of common tech-
nical specifications for refuelling stations; and (iii) 
pave the way for setting up appropriate consumer 
information on alternative fuels, including a clear 
and sound price comparison methodology [38].

The EU Clean Vehicle Directive highlights that 
market of heavy-duty vehicles/trucks is still at an 
early stage and not as mature as the market for elec-
tric buses or other light electric vehicles. The slow 
response of the market in the production of electric 
trucks can also be understood through the goals de-
fined by the EU Clean Vehicle Directive. The Di-
rective urges Member States to achieve a minimum 
procurement target for the share of clean vehicles as 
indicated in Table 4.

Hungary is given a target to procure a mini-
mum of 8% of its trucks to achieve clean heavy-du-
ty vehicle targets and 37% of its fleet in case of 
buses during the same period. As evident from 
Table 4, Member States are given roughly 4.5 times the  

6.1 Technological constraints
Short-range and lack of charging infrastructure 

prevent many companies from the introduction of 
ETs in their fleet. 36% of the companies indicated 
that their trucks have a DADT>200 km which is 
beyond the range of an average ET. While 40% of 
the companies claimed that DADT >300km collec-
tively, 76% of the responses were not in favour of 
an average ET. This incapability of ETs generates 
range anxiety in the potential buyers. 67% of the 
respondents pointed to range anxiety as the reason 
for not willing to buy ETs, while the other 33% of 
respondents showed their lack of trust in the density 
and capacity of the charging infrastructure.

Electric buses in comparison to ETs also suffer 
from similar technological limitations. However, 
electric buses have the advantage of following fixed 
routes and are not involved in stochastic delivery 
patterns. The European Commission is facilitating 
the clean bus deployment initiative based on, (i) a 
public declaration endorsing a common ambition of 
cities and manufacturers to accelerate the roll-out 
of clean buses; (ii) creating a deployment platform 
where public authorities, public transport opera-
tors, manufacturers, and financial organisations can 
come together with the aim to better exchange in-
formation, better organise relevant actors and create 
coalitions, leverage potential investment action and 
issue recommendations on specific policy topics; 
and (iii) creating an expert group bringing together 
actors from the demand and supply side. This expert 
group will benefit from consolidated expertise on 
technological, financial, and organisational issues 
[37]. ETs clearly lack such support from authorities.
Table 4 – Minimum procurement targets for the share of clean heavy-duty vehicles in the total number of heavy-duty vehicles [39]

Member States

Trucks Buses

From 2 August 2021 to 
31 December 2025

From 1 January 2026 
to 31 December 2030

From 2 August 2021 to 
31 December 2025

From 1 January 2026 
to 31 December 2030

Luxemburg 10% 15% 45% 65%

Sweden 10% 15% 45% 65%

Denmark 10% 15% 45% 65%

Finland 9% 15% 45% 59%

Germany 10% 15% 45% 65%

France 10% 15% 43% 61%

Hungary 8% 9% 37% 53%
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7. RECOMMENDATIONS
We have summarised the recommendations ac-

cording to the revealed barriers. The first barrier to 
the promotion of ETs is the lack of support from 
local authorities. Local authorities need to spread 
awareness about the potential benefits of ETs and 
offer attractive rewards. Rewards can be a support to 
initial purchase, exemption from duty/procurement 
taxes, discount in parking or road toll, incentivised 
provision of electricity, or charging infrastructure. 
To address the higher cost of purchase, several new 
business models are being deployed to minimise 
the extra upfront high cost of an ET purchase, as 
well as the financial risk and uncertainty of poten-
tial buyers. Some original equipment manufacturers 
(OEMs) are offering a service based on the concept 
of selling a mobility service. This strategy adopts 
the approach that the owner of the vehicle does not 
buy/own the batteries; these remain the property of 
the service provider.

A battery charging and battery swapping infra-
structure system are being set up, and the customer 
is charged a monthly basic fee. Setting up charging/
battery swapping infrastructure also brings busi-
ness opportunities for local authorities, OEMs, and 
companies working for provisions of fuels.  Besides 
offering a competitive price for the vehicle, this 
model also overcomes the limited battery lifetime 
problem. The high cost of a vehicle can be man-
aged by introducing attractive instalment plans. For 
example, Peugeot offered some attractive instal-
ments for their customers. Peugeot is expanding its 
business from being only a vehicle manufacturer to 
being a mobility supplier. They offer a new busi-
ness model with an “All-inclusive” package of less 
than 500 €/month for an EV. The contract includes 
a rental deal of 48–60 months with 10,000 km per 
year and a “buy-back” offer. Leasing is also offered.

Local authorities can introduce charging plans 
(off-peak charging benefits or contributions to the 
grid) to attract potential users and minimise the cost 
of charging.

Sharing of ETs fleet among different suppliers 
can also potentially lead to better organisation of the 
last mile deliveries and result in a better cost-benefit 
ratio. A storage system for the packages to be deliv-
ered can be introduced based on a utility function. 
The utility function can be based on factors affect-
ing the cost of delivery from the supplier side. In the 

minimum procurement target for electric buses 
compared to electric trucks. Mature market (electric 
bus) centric targets assignments by the EU Com-
mission also contribute to slow uptake of immature 
markets (ET market).

6.3 Disinformation (about TCO)
Lack of information about the long-run bene-

fits of ETs also weakens the case of ETs. Most of 
the companies are afraid of initial high investment 
because of a lack of incentives. Meanwhile, over 
the life period of use, the operational cost of ETs is 
much lower than that of conventional ICETs. Infor-
mation about the cost of ownership and operational 
cost over the lifetime period of ETs should be pro-
vided by stakeholder companies and governmental 
authorities.

6.4 Inefficient location of UCCs for ETs
Statistics of responses showed that 77% of the 

UCCs are located away from the city centre in sub-
urbs while only 23% of them are located near the 
city centre. As most of the UCCs are away from the 
city centre, it causes an increase in DADT. These 
extra miles require a longer range from trucks and 
make the case for ETs weaker. On the other hand, 
the other 23% of UCCs closer to the city centre sup-
port the case for ETs because a relatively shorter 
distance is covered to reach the city centre. The ex-
pectations of users are summarised in Table 5.
Table 5 – Summary of user expectations from authorities

Barriers Expectations

Technological 
constraints

Higher battery capacity and long life

Long-distance journeys

Short recharging time

Accessibility

Home/workplace charging

Cost
Close to ICET price

Lower than ICET trucks

Government 
support

Bridge price gap between ICETS & ETs

Maintenance cost reduction

Facilitating EV deployment
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ETs require an uplift from multiple aspects for 
their strong growth in the logistics sector, as well an 
increase in travelling range/charge, better deploy-
ment of charging infrastructure en-route, and mone-
tary support from local authorities.
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future, major barriers revealed can be quantified if 
enough trip-related information from logistics com-
panies can be collected.

8. CONCLUSIONS
Our research has several important limitations. 

Hence, the results produced should be considered 
suggestive rather than conclusive. Only two vehi-
cles from many possible comparison scenarios were 
considered for the TCO comparison and case build-
ing. Assessment of all-electric range requires daily 
driving demand, purpose of use, regional weather 
characteristics, and driving patterns of the users. 
With an actual performance of ETs over a lifetime 
yet to be realised, assessment of all-electric range 
can be part of future works. This paper contributes 
to the determination of the barriers restricting the 
progress of ETs. This is achieved through the design 
of a survey questionnaire with consideration of the 
most relevant factors. The questionnaire designed 
included the questions about the expectations of lo-
gistics professionals regarding ETs.

The main contributions of the paper are as fol-
lows: 

 – Identification of a list of barriers hindering the 
adoption of ETs.

 – Determination of the expectations of logistics 
professionals from ETs and government.

 – Based on the results of the questionnaire, several 
key findings were achieved.

 – Location of the UCC affects the DADT.
 – A multi-step delivery system is favourable for 

ETs.
 – Lack of financial support from regional and lo-

cal authorities is hindering the uptake of electric 
trucks.
The results have shown that if the delivery pat-

terns are split into the multiple-step delivery sys-
tem then range anxiety can be reduced. Relocation 
of the UCC can affectively decrease the DADT but 
it would be a rather expensive solution. Quantified 
barriers, trip data, existing charging network data, 
and considering possible future candidate sites (for 
installation of charging infrastructure) considered 
together can help in optimal siting of the charging 
infrastructure. Optimal siting of charging infrastruc-
ture can help in optimal vehicle routing. An algo-
rithm can be generated and calibrated with input 
from real-time data to find an optimal solution con-
sidering all the barriers highlighted. 
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