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ABSTRACT

Long journey is an animal welfare concern. For this reason, in Europe, (EC) No 1/2005 regulates
journey conditions. According to the law, if the maximum journey time is exceeded, animals
must be unloaded for resting, watering, and feeding at control posts (CPs) for at least 24 h. At
CPs, animals are checked by Official Veterinarians (OVs) to ensure their welfare and fitness for
transport. This study documented the activity of a CP in Southern Italy (2019-2024) analysing
journey logs and OVs' inspection reports. Different transport-related issues—i.e. welfare (e.g.
dead on arrival, DOA), documentation, and general transport problems (e.g. non-compliance
with space requirements or mandatory rest periods)—recorded for stopover journeys were ana-
lysed in relation to various factors, such as the species of animals transported, the origin and
destination of the journeys, their duration, and the identity and behaviour of the drivers. A total
of 97 vehicles stopped at the CP, transporting 24,135 animals. Vehicles came mainly from
France (71.1%) and went mainly to Greece (73.2%), with sheep as the main cargo (78.4%). DOA
cases were recorded in 4 vehicles and pigs were confirmed as the species at higher risk of poor
welfare during transport (Fisher's Exact Test p-value < 0.001). Longer journeys—especially those
from Northern Europe or involving multiple CPs—were more frequently associated with general
transport problems (Wald test p-value = 0.002). This study documented recurring patterns of
higher-risk journeys and provides evidence to support potential policy changes aimed at pro-
tecting animal welfare during long journeys.
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HIGHLIGHTS

e Long distance livestock journeys stopping at a Southern Italian control post (2019-2024) were
analysed using journey logs and OVs' inspection reports

e Pigs were prone to poor welfare, and longer journeys were more frequently linked to
transport-related issues

e Recurring patterns of higher-risk journeys were identified, highlighting the key role of well-
trained staff in safeguarding animal welfare

Introduction

Long distance transportation is widely recognised as a ~ 2007; Broom et al. 2024).

water, further exacerbate these welfare risks (Cockram

major animal welfare concern (Broom 2003; Gonzalez
et al. 2012a). In fact, it exposes animals to multiple
stressors (Collins et al. 2018), which can lead to fatigue
and injury, and in severe cases may result in physical
pain, suffering, or even death (Broom 2005; Bgtner
et al. 2011). Prolonged transport durations, especially
without adequate space, rest or access to feed and

For this reason, Council Regulation (EC) No 1/2005
regulates journey conditions in Europe based on the
species transported, the type of transport (e.g. sea,
land, air), and the duration of the journey (Council of
the European Union 2005). However, as this regulation
was unclear and numerous welfare concerns related to
animal transportation persisted (Duval et al. 2024),
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it recently went into revision. In line with the objec-
tives of its Farm to Fork Strategy, the European
Commission has tasked the European Food Safety
Authority (EFSA) with reviewing the existing literature
on animal welfare during transport. Extreme tempera-
tures, inadequate space allowance, and excessive jour-
ney durations, are some of the main hazards identified
by the five scientific Opinions published by the
Scientific Panel on Animal Health and Welfare of EFSA
in 2022 (EFSA 2022). Based on this alert a new legisla-
tive proposal was published in December 2023 (EC
2023), but it has not been approved by the European
Parliament yet.

At present, Annexe | of Council Regulation (EC) No
1/2005 is still in force and sets out specific require-
ments for long journeys (i.e. journeys exceeding 8h).
These requirements include appropriate space allow-
ance, sufficient bedding, climate control and monitor-
ing, onboard feed and water systems, and a
navigation device to track the vehicle’s route and loca-
tion. In detail, the regulation establishes space allow-
ances ranging from 0.30 to over 1.60m?/animal for
bovines, and from 0.20 to over 0.50m?/animal for
sheep during road transport. While for pigs of approxi-
mately 100 kg, a maximum stocking density of 235 kg/
m? is required. Furthermore, after reaching the max-
imum legal journey durations—up to 29h for rumi-
nants (consisting of two 14-hour travel periods
separated by a mandatory one-hour rest for feeding
and watering) and 24 h for horses and pigs—animals
must be unloaded, provided with feed and water, and
rested for a minimum of 24h at dedicated livestock
facilities approved by the competent authorities,
known as control posts (CPs).

According to Article 6 of Council Regulation (EC)
No 1255/1997, before leaving the CPs, animals must
be checked by the Official Veterinarians (OVs) or any
veterinarian designated for this purpose by the Local
Competent Authority to evaluate if they are fit to con-
tinue their journey. Member States may stipulate that
the operator responsible for the animals bears the
costs arising from these veterinary checks, including
the inspection of the transport vehicle and verification
of accompanying documentation (Council of the
European Union 1997). Facilities for vehicles, drivers
and competent authorities are also usually provided
by CPs (Nielsen et al. 2022a, 2022b).

Scientific evidence on the effects of resting at CPs
on animal welfare is still limited, and few studies have
been conducted examining the advantages and disad-
vantages of stopping at CPs (Messori et al. 2015).
Although, in theory, unloading animals into pens after

a long journey should allow them access to rest,
water, and feed, potentially helping recovery, the
benefit of stopping at a CP is still a matter of debate.
In fact, as stated in Recital 13 of Council Regulation
(EC) No 1/2005, the unloading and subsequent reload-
ing of animals could also be a source of stress. For
instance, Krawczel et al. have proved that off-trailer
rest periods during long-distance transport, do not
alleviate transport-related stress in lambs (Krawczel
et al. 2007). Due to the dual role that CPs may play,
also EFSA Opinions have highlighted some of the
main hazards and the related welfare consequences of
stopping at a CP. These include group stress, handling
stress, injuries, resting problems, prolonged hunger,
and sensory overstimulation. The severity of these
issues depends on factors such as management practi-
ces, housing conditions, equipment, and staff training
at the CPs (Nielsen et al. 2022a, 2022b). Additionally,
the welfare consequences include the development of
health problems (morbidity and mortality) or animals
becoming unfit for further transport (Padalino et al.
2018) and the cross-border spread of infectious dis-
eases (Consortium of the Animal Transport Guides
Project 2017). EFSA suggests that the impact of some
of these welfare consequences could be reduced by
the duration of the rest period and by ensuring better
conditions during the stop (Nielsen et al. 20223,
2022b). However, current evidence shows that stop
duration at CP (8, 16, or 24h) does not significantly
affect stress levels in sheep, and reducing rest from 24
to 16h has no notable impact on overall welfare
(Messori et al. 2017). Further studies would be needed
to confirm these findings and assess their applicability
across different contexts and species.

As reported by EFSA, in January 2022 there were
140 approved CPs across the EU, 13 of which were in
Italy and only 2 located in Southern lItaly (EC 2021).
The activity of one of these has already been analysed,
reporting data on the mortality and morbidity of ani-
mals arriving at the CP, as well as the associated risk
factors (Padalino et al. 2018). Consequently, the pre-
sent study aims to improve knowledge about animal
welfare at CPs by documenting animal transits
through the other CP located in Southern lItaly from
2019 to 2024 and identifying possible associations
among welfare, documentation and general transport-
related problems and different animal-, vehicle-
journey related factors (e.g. the species of transported
animals, the origin and destination of the journey, the
journey duration, the driver and specific aspects of his
conduct). We hypothesise that the welfare of animals
arriving at CPs would be influenced not only by the



duration and management of the CP itself, but also by
various factors related to animals, human handlers,
and transport conditions.

Material and methods
Data collection

The study was conducted at a control post (CP)
located in Southern Italy (authorisation CE/24PC;
41.121383 N, 14.4334 E), registered as MAVI s.r.l. In the
surrounding area there were no roads with high traffic
or other livestock activities. It was a small business
with six employees, and it worked not only as a CP
but also as an assembly centre. The CP was authorised
in March 2019 to hold sheep, goats, pigs, cattle, and
horses, and measured approximately 21,995m? The
animal houses facilities include 50 sheltered pens, dif-
ferentiated according to animals’ size, served by 4
loading and unloading ramps, weighbridges and 2
rotary parlours to ensure safe animal handling. They
also provide adequate natural and artificial lighting to
ensure proper inspection of the animals, as well as
watering and feeding points, bedding and resting
facilities. The CP was also equipped with isolation and
infirmary stable, a barn and an emergency slaughter
area, two tower silos, a mobile milking station, storage
for carcases, a lorry wash, and a manure collecting
tank.

With the permission of the Director of the CP and
the OVs of the Local Health Authority, journey logs (as
referred to in Annexe 2 of (EC) No 1/2005), inspection
reports compiled by the OVs, and all attached manda-
tory documentation (i.e. Certificate of competence for
drivers, Type 2 transporter authorisation, and Certificate
of approval of means of transport, as reported in
Annexe 3 of (EC) No 1/2005) were collected, and
selected information reported in these paperwork were
transferred to an Excel sheet, and analysed for each
vehicle that stopped at the examined CP from January
2019 to December 2024.

Selected information about the vehicles that
stopped at the CP and their respective consignments
(i.e. groups of animals transported on the vehicles)
was recorded from the different sections of the jour-
ney logs and available documentation for each
vehicle, reporting the following data: species, number
of consignments, country and place of departure,
country of destination, organiser name and nationality,
and driver name and nationality (Table 1).
Additionally, given the uniformity of animal species
and category, the following data were recorded for
each consignment transported in the vehicle: total
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expected journey duration, number of animals loaded,
estimated weight, space provided, number of dead on
arrival (DOA), and number of animals judged unfit to
further transport (UFT) (Table 1). The numbers of DOA
and UFT were reported in section Ill of the journey
log. For vehicles that had already stopped at a previ-
ous CP, the OVs reported UFT and DOA at MAVI s.r.l.
on a duplicate sheet, due to the presence of only one
original sheet for section lll, which had already been
filled in at the first stop. From section IV of the jour-
ney log, namely ‘declaration by transporter’, when
properly filled out, additional information about the
vehicle’s route was taken into account and added to
the dataset (Table 1).

Based on the available data, additional variables
were created to reconstruct the journey’s itinerary and
highlight the compliance (Yes, No) of journey details
with (EC) No 1/2005 (Table 1).

Data handling and definition of the variables

Selected data were entered into Microsoft Excel®
(Microsoft® Excel® for Microsoft 365 MSO Version 2502
Build 18526.20168). In the Excel sheet, each row repre-
sented a vehicle that stopped at the CP, and each col-
umn was a variable. Names, origin (i.e. taken,
recategorised or created), definitions, and data hand-
ling of the categorical and numerical variables are pre-
sented in Table 1.

Additionally, three groups of transport-related issues
were identified, with each vehicle being assigned a
score (1/0) for each issue. Table 2 summarises these
issues, outlining the criteria for classification.

Statistical analysis

Descriptive Statistics were performed using an online
statistical software (Statulatorbeta®, Sydney, Australia).
Results are presented as minimum (min), maximum
(max), mean, standard deviation (SD), median, and
interquartile range (IQR) for numerical variables, and
as frequencies and percentages for categorical varia-
bles. Chi-square goodness of fit test (x> GOF test) was
performed to assess the distribution of the categories
within each variable (assuming a uniform distribution).

Due to the small sample size and the presence of
cell counts below 5 in some contingency tables,
Fisher's exact test was employed to investigate the
association between selected categorical variables and
binary outcome (1/0) for each of transport-related
issues examined (i.e. welfare problems, documentation
problems, and general transport problems). To handle
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Table 1. Full list of variables related to consignments, vehicles, and vehicles’ routes from each journey log, inspection report,
and attached documentation analysed in the current study. Variables may be used directly (taken), recategorised (rec), or created
by the authors (created). For each variable, name, origin, definition and data handling, and type (categorical or numerical) are

provided. In the case of categorical variables, the categories are also listed in the ‘type’ column.

Variable name Origin Definition and data handling Type
Information on the consignments
Total expected journey duration Taken The total expected journey duration Continuous
(from departure to destination)
reported on section | of the
journey log
Number of animals loaded per Taken The total number of animals loaded Used to calculate the ‘Space
consignment for each consignment allowance’
Estimated weight of the Taken The estimated total weight of the Used to calculate the ‘Stocking
consignment consignment in kg density’
Space provided for the Taken The declared total space provided for Used to calculate the ‘Space
consignment the consignment in m* allowance’ and the ‘Stocking
density’
Number of dead on arrival Taken The number of animals dead on arrival Recategorized in ‘DOA’
at the CP
Unfit before arrival (UFB) Taken The number of animals judged unfit Recategorized in ‘UFT’
for further transport before
reaching the CP
Unfit after arrival (UFA) Taken The number of animals judged unfit Recategorized in ‘UFT'
for further transport after the
inspection at the CP
Animal category Created The category of transported animals as Eight categories: Medium size cattle
reported in Annexe | of (EC) No (325kg), Heavy cattle (550kg),
1/2005. For each species it was Lambs (<26 kg), Shorn sheep and
determined based on the average lambs of 26 + kg (<55 kg), Shorn
weight of the consignment and the sheep and lambs of 26 + kg
information provided by CP (>55kg), Piglets
stakeholders (<25kg), Light fattening
(100-120 kg), Heavy fattening
(>150kq)
Space allowance Created The Space provided for the Continuous
consignment (m?) divided by the
Number of animals loaded per
consignment
Stocking density Created The Estimated weight of the Continuous
consignment (kg) divided by the
Space provided for the
consignment (m?)
Information on the vehicles
Year Rec The year when the journey was Six categories: 2019, 2020, 2021, 2022,
planned and performed 2023, 2024
Month Rec The month when the journey was Twelve categories: Jan, Feb, Mar, Apr,
planned and performed, using the May, Jun, Jul, Aug, Sep, Oct,
departure date as a reference Nov, Dec
Season Rec The season when the journey was Four categories: Winter, Spring,
performed, calculated using Summer, Fall
equinoxes and solstices
Species Taken The species of transported animals Three categories: Cattle, Pigs, Sheep
Number of consignments Taken The number of consignments Continuous
transported by the vehicle
Country of departure Taken The country of departure of the Recategorized in ‘Country of origin’
journey
Country of origin Rec Recategorization of ‘Country of Five categories: Baltic States, Czech
departure’ based on geographical Republic, France, Italy, Northern
location Europe
Place of departure Taken The address of the first loading place Used to calculate the ‘Distance
travelled’
Country of destination Taken The country of destination of the Four categories: Cyprus, Greece, Italy,
majority of the consignments of the Malta
vehicle
Organiser name Taken The name of the person/company Recategorized in ‘Organiser type’
responsible for the organisation of
the journey, as described in Article
2(q) of (EC) No 1/2005, after coding
them for privacy
Organiser type Rec Recategorization of ‘Organiser name’ Two categories: Mo, So

by dividing the main organiser
(Mo), with > 10 journeys, from all
the other smaller organisers (So),
with < 10 journeys

(continued)
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Variable name Origin Definition and data handling Type
Organiser nationality Taken The nationality of the journey Eight categories: Belgian, Czech,
organiser Danish, Dutch, Estonian, French,
Italian, Polish
Number of drivers Taken The number of people in charge of Two categories: 1, 2
the journey
Driver name Taken The name of the person(s) in charge Recategorized in ‘Driver type’
of the journey, after coding them
for privacy
Driver type Rec Recategorization of ‘Driver name’ by Two categories: Md, Sd
dividing the main driver (Md), with
> 10 journeys, from all the other
smaller drivers (Sd), with < 10
journeys
Driver nationality Taken The nationality of the person(s) in Eight categories: Belarusian, Czech,
charge of the journey Danish, French, Greek, Italian,
Polish, Romanian
Type 2 authorisation presence Created If the Type 2 transporter authorisation Two categories: Yes, No
pursuant to Article 11(1) of (EC) No
1/2005 was present and accurate
Driver licence presence Created If the Certificate of competence for Two categories: Yes, No
drivers and attendants pursuant to
Article 17(2) of (EC) No 1/2005 was
present and accurate
Vehicle certificate presence Created If the Certificate of approval of means Two categories: Yes, No
of transport by road for long
journeys pursuant to Article 18(2) of
(EC) No 1/2005 was present and
accurate
Compliance of transport Created If both ‘Type 2 authorisation’, ‘Driver Two categories: Yes, No
documentation licence’ and ‘Vehicle certificate’
were present and accurate
Total number of animals loaded Created The total number of animals loaded Continuous
for each vehicle. It was calculated
by summing the Number of animals
loaded per consignment for all the
consignments in the same vehicle
Space compliance Created If the space allowance/stocking density Two categories: Yes, No
for all consignments transported in
the vehicle complied with Annexe |
of (EC) No 1/2005
Dead on arrival (DOA) Rec If there were animals dead on arrival Two categories: Yes, No
at the CP
Unfit (UFT) Rec If there were UFB or UFA Two categories: Yes, No
Information on the vehicles’ routes (from Section IV of the journey log)
Date of departure Taken The actual day of departure of the Recategorized in ‘Year’, ‘Month’ and
vehicle from the first loading place ‘Season’
Time of departure Taken The declared departure time of the Used to calculate the ‘Journey
vehicle from the first loading place duration’
Number of short stops Taken Number of short stops before reaching Three categories: 0, 1, >1
the CP
Short stop location Taken Location(s) of the short stop(s) before Used to calculate the ‘Distance
reaching the CP travelled’
Reason for short stop Taken Reason for the short stop(s) before Five categories: Breakdown, Ferry, Rest,
reaching the CP Unload, Water
Resting time Taken The declared stopping time (in hours) Used to calculate the ‘Compulsory
for short stop(s) before reaching resting compliance’
the CP
Stops at other CPs Taken Number of resting stops at other CPs Two categories: 0, 1
before reaching the CP
Resting time at other CPs Taken The declared stopping time (in hours) Used to calculate the ‘Compulsory
at other CPs before reaching the CP resting compliance’
Stop at other CPs location Taken Location of the stop(s) at other CP(s) Used to calculate the ‘Distance
before reaching the CP travelled’
Compulsory resting compliance Created If the number of short stops, stops at Two categories: Yes, No
other CPs, journey duration before
resting, and resting time complied
with the (EC) No 1/2005 standard
for each transported species
Date of arrival Taken The actual day of arrival of the vehicle Used to calculate the ‘Journey
at the CP duration’ and the ‘Resting time at
the CP’
Time of arrival Taken The declared time of arrival of the

vehicle at the CP

(continued)
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Table 1. Continued.

Variable name Origin Definition and data handling Type
Used to calculate the ‘Journey
duration’ and the ‘Resting time at
the CP’
Date of departure from the CP Taken The actual day of departure of the Used to calculate the ‘Resting time at
vehicle from the CP after the the CP’
resting period
Time of departure from the CP Taken The declared time of departure of the Used to calculate the ‘Resting time at
vehicle from the CP after the the CP’
resting period
Distance travelled Created Distance (in km) calculated by the Continuous
researchers using Google Maps,
from the Place of departure to the
CP, also accounting for ‘Short stop
location’ and ‘Stop at other CPs
location’
Journey duration Created The total journey duration to the CP Continuous
(in hours). It was calculated based
on the date and time of departure
from the place of origin and arrival
at the CP
Running time Created The running time of the vehicle to the Continuous
CP (in hours). It was calculated by
subtracting the ‘Resting time’ and
the ‘Resting time at other CPs’ from
the ‘Journey duration’
Resting time at the CP Created The duration of the animals’ rest at Continuous
the CP (in hours). It was calculated
based on the date and time of
arrival and departure from the CP
Declaration by transporter Created If the ‘declaration by transporter’ in Two categories: Yes, No

Section IV of the journey log was
present and properly filled out

CP = Control post.

Jan: January; Feb: February; Mar: March; Apr: April; May: May Jun: June; Jul: July; Aug: August; Sep: September; Oct: October; Nov: November Dec:

December.

contingency  tables larger than 2x2,
‘simulate.p.value’ argument with B=10,000 was
employed within the ‘fishertest’ function. When
Fisher's exact test revealed significant associations,
pairwise comparisons were performed, and p-values
were adjusted using the Bonferroni correction.
Additionally, selected numerical variables were tested
as independent variables with the presence of general
transport problems as the binary outcome (1/0), using
separate univariable logistic regression models.
Logistic regression was performed only for the out-
come variable general transport problems, due to the
limited number of events observed for the other
transport-related issues. The results of the univariable
models were reported as Estimates, Standard Error
(SE), Odds ratio (OR), 95% Confidence Interval (Cl) and
Wald test p-value. The full list of variables tested for
each transport-related issue listed in Table 2 and the
respective statistical tests performed are shown in
Table S1.

Statistical analysis was conducted in R environment
(R Version 4.4.3; www.r-project.org). Observations with
missing values were automatically excluded from the
analysis by the software. Significance was set at p-
values < 0.05.

the Results

Overview of journeys that stopped at the CP
(2019-2024)

The Summary descriptive statistics of the numerical
and categorical variables related to the vehicles that
stopped at the CP are reported in Tables S2 and S3,
respectively.

A total of 97 vehicles stopped at the CP between
2019 and 2024, transporting 24,135 animals divided
into a total of 529 consignments, with an average of
5.5 consignments and 251.4 animals loaded per
vehicle. The number of journeys progressively
increased (y°> GOF test p-value < 0.001) during the
examined period, reaching 32 journeys in 2024.
Transport activity peaked during the months from
March to June and dropped in January (3° GOF
test p-value = 0.017). The majority of the vehicles
transported sheep (78.4%), followed by cattle (17.5%)
and pigs (4.1%) (y° GOF test p-value < 0.001)
(Figure 1). The most frequently transported animal
categories were shorn sheep and lambs weighing
26 + kg, subdivided into under 55kg (48.2%) and
over 55kg (46.3%) (y° GOF test p-value < 0.001)
(Table 3).
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Table 2. List of the transport-related issues identified in the study for each vehicle that stopped at the control post (CP). For
each transport-related issue, the name and corresponding criteria for classification are provided.

Transport-related issues

Category name

Criteria for classification

Welfare problems If a vehicle transported at least one consignment with any dead on arrival (DOA), or unfit before
arrival (UFB), or unfit after arrival (UFA), the vehicle was assigned a score of 1; otherwise, a score
of 0 was assigned

Documentation problems

otherwise, a score of 0 was assigned

General transport problems

If a vehicle had missing or mismatched transport documentation, it was assigned a score of 1;

If a vehicle had at least one of the following issues: welfare problems, documentation problems, non-

compliant with (EC) No 1/2005 space allowance/stocking density or non-compliant rest periods, it
was assigned a score of 1; otherwise, a score of 0 was assigned
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Figure 1. Descriptive statistics of the 97 trucks which stopped at the control post (CP) from 2019 to 2024. Number of trucks

examined per year, month, season, and species.

Table 3. Descriptive statistics and x* GOF test p-value of the animal categories of the consignments transported by vehicles
that stopped at the control post (CP) from 2019 to 2024.

Species Animal category (n=512) Frequency (n°) Percentage (%) x* GOF test —-value*
Cattle Medium size cattle (325kg) 7 14 <0.001
Heavy cattle (550 kg) 6 1.2
Pigs Piglets (<25kq) 2 0.4
Light fattening (100-120 kg) 9 1.8
Heavy fattening (>150kg) 2 0.4
Sheep Lambs (<26 kg) 2 04
Shorn sheep and lambs of 26 + kg (<55kq) 247 48.2
(>55kg) 237 46.3

Total percentages: Note that total percentages may not sum to 100% due to rounding.

*Null hypothesis: all categories equal.

*Missing data: The total number of consignments with available data is indicated next to the variable name (missing = 17, 3.2%).
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Figure 2. Routes of the journeys that stopped at the control post (CP) between 2019 and 2024.

The total expected journey duration, from depart-
ure to destination, was the longest for pigs (Mean =
100.6, IQR: 82.8-109.8), while sheep and cattle trav-
elled for an average of 84.2 (IQR: 72.0-95.0) and 80.57
(IQR: 61.0-110.5) hours, respectively.

Vehicles came mainly from France (71.1%) and the
Czech Republic (14.4%), which were also the most
common nationalities of the journey organisers (71.1%
and 14.4%, respectively), and arrived mainly to Greece
(73.2%), Malta (15.5%), and Italy (10.3%) (Figure 2).
Additionally, more than half of the journeys were
organised by the same shipping company, referred to
as the Main Organiser (Mo). The majority of vehicles
(90.7%) were driven by a single driver, and addition-
ally, the same Italian driver, referred to as the main
Driver (Md), stopped at the CP in more than half of
the cases (57.7%).

The ‘declaration by transporter’ was properly filled
out in 88.7% of the journey logs examined, while 11
journeys had incomplete information regarding the
vehicle’s route or its resting time at the CP.

The vehicles travelled an average distance of
1,456.0 km before reaching the CP. The maximum jour-
ney duration (in hours) before reaching the CP (Mean
= 26.0, IQR: 19.5-27.0), along with the required and

declared resting stops (e.g. number of short stops,
stops at other CPs, and resting time) were compliant
with the (EC) No 1/2005 for the majority of the jour-
neys (93.5%). Vehicles mainly had a single short stop
before reaching the CP, mainly for watering (76.7%) or
driver's rest (15.6%). Moreover, only 9 out of 97
vehicles stopped at another CP before arriving at the
examined CP.

In 94.4% of journeys, the average space allowance
on board complied with (EC) No 1/2005. Out of the
529 consignments that arrived at the CP, only 13 did
not comply with European space allowance standards
(Table 4). All non-compliant consignments involved
shorn sheep and lambs over 55kg with a minimum
registered space allowance of 0.20m?/animal, while
(EC) No 1/2005 requires more than 0.30 m?/animal for
this category. The majority of non-compliant consign-
ments were transported in two vehicles, both driven
by the same person and organised by the same com-
pany. In all other cases, the space allowance for cattle
and sheep was consistently close to the minimum
legal requirements, whereas for pigs, the stocking
density—although still compliant—showed greater
variability. Additionally, 17 consignments (3.2%) had
missing data about space compliance, due to
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Stocking density
Stocking density
Space allowance
Space allowance
Space allowance

(<55kg)
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@Missing data: The total number of consignments with available data is indicated next to the variable name (missing = 17, 3.2%).

Animal category

Medium size cattle (325 kg)

Heavy cattle (550kg)

Piglets (<25kg)
Shorn sheep and lambs of 26 + kg

Light fattening (100-120kg)
Heavy fattening (>150kg)

Table 4. Descriptive statistics of space allowance and stocking density by animal category for consignments transported from 2019 to 2024. Additionally, space allowance/stocking
Lambs (<26 kg)

density compliance/non-compliance with (EC) No 1/2005 is highlighted in the last column.

Species
Cattle
Pigs
Sheep
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incomplete journey log information on estimated
weight and/or space provided (Table 4).

The transport documentation for the vehicles
arriving at the CP was almost always in order,
with only 6 cases (6.2%) showing issues (i.e. documen-
tation problems), mainly related to driver’s licence
mismatches.

Between 2019 and 2024, cases of mortality were
reported in only 4 vehicles, with a total of 19 DOA.
The maximum number of DOA (n=10) was recorded
in a vehicle transporting piglets weighing less than
25 kg from Germany, which also had general transport
problems and incomplete documentation. UFT were
found in only 2 vehicles before arriving at CP (i.e.
UFB), including a case involving 441 UFT piglets
weighing less than 25kg from Belgium, which were
unloaded in Germany following a police inspection. All
other animals were judged fit for further transport
after the stop at the CP.

General transport problems were recorded on 20 of
the 97 journeys. Inattentive drivers were identified by
the official veterinarians and received warnings, with
the respective penalties applied as appropriate.

Welfare problems

The variables species (p<0.001), country of origin
(p <0.001), organiser type (p=0.013), driver type
(p=0.011), stops at other CPs (p =0.005), and declar-
ation by transporter (p < 0.001) were significantly asso-
ciated with welfare problems (Table 5).

Even though there were fewer vehicles transporting
pigs, they were more likely to be associated with wel-
fare problems compared to vehicles transporting cattle
or sheep. Consequently, vehicles from Northern
Europe, the main country of origin for pigs, showed
significantly more welfare problems than those from
France, the main country of origin for sheep. Similarly,
long journeys—mainly originating from Northern
Europe—that involved an intermediate stop at
another CP, were associated with more welfare prob-
lems than single-stop journeys (Table 5).

Journeys organised by the main shipping company
(Mo) or managed by the main driver (Md) were less
frequently associated with welfare problems than
those organised or driven by occasional staff (i.e. So,
Sd). Furthermore, drivers who were more accurate in
filling in the ‘declaration by transporter’ in section IV
of the journey log, were significantly more likely to be
associated with better animal welfare outcomes
(Table 5).
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Table 5. Contingency tables of the frequencies (n) of the bin-
ary outcome welfare problems vs the categorical variables:
year, season, species, country of origin, country of destination,
organiser type, driver type, compliance of transport documen-
tation, space compliance, stops at other CPs, compulsory rest-
ing compliance, and declaration by transporter. The last
column shows the overall p-value of fisher's Exact test.

Table 6. Contingency tables of the frequencies (n) of the bin-
ary outcome documentation problems vs the categorical vari-
ables: year, species, country of origin, country of destination,
organiser type, driver type, space compliance, stops at other
CPs, compulsory resting compliance, and declaration by trans-
porter. The last column shows the overall p-value of fisher's
Exact test.

No Yes Fisher's Exact No Yes Fisher's Exact
Welfare problems (n) (n) Test p-value Documentation problems (n) (n) Test p-value
Variable name Variable name
Year (n=96) 0.114 Year (n=97) 1
2019 2 0 2019 2 0
2020 6 0 2020 6 0
2021 9 0 2021 9 0
2022 17 4 2022 20 2
2023 6 0 2023 2 2
2024 31 1 20.24 30 2
Species (n=97) 0.008
Season (n=96) Cattle 15 b
Winter 17 1 Pigs 2 22
Spring 21 0 0.814 Sheep 74° b
Summer 19 1 Country of origin (n=97) 0.018
Autumn 34 3 Baltic States 1 1
Species (n = 96) <0.001 Czech Republic 13 1
Cattle 172 0° France 67 2
Sheep 73% 2° Italy 5 0
Pigs 10 3b Northern Europe 5 2
. Country of destination (n =97) 0.004
Country of origin (n = 96) <0.001 C
: yprus 1 0
Baltic States . 2 0 Greece 70° 72
Czech Republic 11 2A Italy 7° 3b
France 69 0 Malta 13 2
Italy 5 0 Organiser type (n = 96)
Northern Europe 48 3B Mo 547 0° 0.006
Country of destination (n = 96) 0.149 So 36° 6°
Cyprus 1 0 Driver type (n=97)
Greece 69 2 Md 562 OZ 0.004
Italy 9 1 5d . 35 6
Malta 12 2 Space compliance (n=89)
. Yes 79 5 1
Organiser type (n=95) No 5 0
Mo 542 Oz 0.013 Stops at other CPs (n=97)
S0 36 5 0 85° 3 0.009
Driver type (n = 96) 1 6° 3b
Md 567 0? 0.011 Compulsory resting
Sd 35 5P compliance (n = 92)
Compliance of transport 0.239 Yes 83 3 0.240
documentation (n = 96) No 5 1
Yes 87 4 Declaration by transporter (n = 97)
No 4 1 Yes 82 4 0.136
Space compliance (n = 88) No 2 2
Yes 78 5 1 Data are available for 97 journeys for the binary outcome documentation
No 5 0 problems.
Stops at other CPs (1= 96) The total number of journeys with available data for each variable is indi-
0 85° 2 0.005 cgteq_next to the varlable_ name.
b b Significant p-values are highlighted in bold.
L 6 3 Values with different superscripts differ significantly (a, b=p <0.05; A,
Compulsory resting compliance (n =92) B=p < 0.001).
Yes 85 0 1 Mo = main organiser, So = small organiser, Md = main driver, Sd = small
No 6 1 driver.
Declaration by transporter (n =96)
Yes gsh 1t <0.001
No 6°  4°

Data are available for 96 journeys for the binary outcome welfare
problems.

The total number of journeys with available data for each variable is indi-
cated next to the variable name.

Significant p-values are highlighted in bold.

Values with different superscripts differ significantly (a, b=p <0.05; A,
B=p <0.001).

Mo = main organiser, So=small organiser, Md =main driver, Sd = small
driver.

Documentation problems

The variables species (p=0.008), country of origin
(p =0.018), country of destination (p=0.004), organ-
iser type (p=0.006), driver type (p=0.004), and stops
at other CPs (p=0.009) were significantly associated
with documentation problems (Table 6).



Table 7. Contingency tables of the frequencies (n) of the bin-
ary outcome general transport problems vs the categorical
variables: year, species, country of origin, country of destin-
ation, organiser type, driver type, stops at other CPs, and dec-
laration by transporter. The last column shows the overall p-
value of fisher’s Exact test.

No Yes Fisher's Exact
General transport problems (n) (n) Test p-value
Variable name
Year (n=90)* 0.781
2020 4 0
2021 4 2
2022 16 6
2023 20 6
2024 26 6
Species (n=90) 0.002
Cattle 8 3
Pigs 0? 42
Sheep 62° 13°
Country of origin (n=90) 0.005
Baltic States 0 2
Czech Republic 6
France 57 1
Italy 4
Northern Europe 3 4
Country of destination (n=90)* 0.002
Greece 60 10
Italy 5 5
Malta 5 5
Organiser type (n=90)
Mo 472 72 0.018
So 23° 13°
Driver type (n=90)
Md 50" 5° <0.001
sd 208 158
Stops at other CPs (n=90)
0 67° 142 0.003
1 3P 6°
Declaration by transporter (n =90)
Yes 69 14% <0.001
No 18 6°

Data are available for 90 journeys for the binary outcome general trans-
port problems.

The total number of journeys with available data for each variable is indi-
cated next to the variable name.

®The year 2019 and the country of destination Cyprus were excluded
from the Fisher's exact test analysis due to missing data in all recorded
journeys for these categories.

Significant p-values are highlighted in bold.

Values with different superscripts differ significantly (a, b=p <0.05; A,
B=p <0.001).

Mo: main organiser; So: small organiser; Md: main driver; Sd: small driver.

As for welfare problems, pigs were most frequently
associated with missing or mismatched documenta-
tion compared to sheep, of which only 2 out of 76
vehicles were recorded as having documentation
problems. The majority of vehicles transporting sheep
had Greece as their final destination. Consequently,
journeys ending in Greece were less frequently associ-
ated with documentation problems than journeys end-
ing in Italy, where the main cargo was pigs. Instead,
no significant pairwise differences were found for
country of origin after Bonferroni correction. Similarly
to welfare problems, occasional drivers (i.e. Sd) and
organisers (i.e. So) were significantly more likely to be
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less diligent in their documentation and to record
more problems than experienced drivers and organis-
ers (i.e. Md, Mo) (Table 6).

Additionally, longer journeys involving an inter-
mediate stop at another CP were more likely to
experience documentation problems than single-stop
journeys (Table 6).

General transport problems

The variables species (p=0.002), country of origin
(p =0.005), country of destination (p=0.002), organ-
iser type (p=0.018), driver type (p <0.001), stops at
other CPs (p=0.003), and declaration by transporter
(p <0.001) were significantly associated with general
transport problems (Table 7). After Bonferroni correc-
tion, no significant pairwise differences were found for
the variables ‘country of origin’ and ‘country of
destination’.

As mentioned above, long journeys involving pigs
and an intermediate stop at another CP showed the
highest frequency of problems. Furthermore, drivers
who were more accurate in filling in the ‘declaration
by transporter’ in section IV of the journey log, were
also less likely to experience transportation problems
(Table 7). It is worth noting that all four vehicles trans-
porting pigs were recorded as having at least one
general transport problem, whereas only 13 out of 75
vehicles transporting sheep for which data were avail-
able were recorded as having general transport prob-
lems, mainly related to space infringements.

Additionally, for the binary outcome general trans-
port problems, only journey duration was found to be
a significant predictor in the univariable logistic
regression models (p=0.002). Specifically, each add-
itional hour of travel was associated with a 6%
increase in the odds of identifying a general transport
problem (OR = 1.06; 95% Cl: 1.02-1.10). No significant
associations were observed with the number of con-
signments, the total number of animals loaded, and
the distance travelled.

Discussion

This study examines the activity of a control post (CP)
located in Southern Italy over a six-year period (2019-
2024), analysing transport-related issues during stop-
over journeys in relation to several factors—such as
the species of animals transported, the origin and des-
tination of the journeys, their duration, and the iden-
tity and behaviour of the drivers—based on data from
journey logs and veterinary reports. Building on prior
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research focused on mortality and morbidity at a
Southern lItalian CP (Padalino et al. 2018), this study
provides an updated and broader overview, examining
not only animal welfare outcomes but also documen-
tation problems and general transport problems. The
findings supported the hypothesis and can provide
valuable empirical evidence to the current debate on
live animal transport in the EU (EC 2023) by offering a
comprehensive analysis of CP activity over time. The
temporal distribution of journeys from 2019 to 2024
shows a clear upward trend, with a progressive
increase in activity over the six-year period. The lim-
ited number of records from 2019 may reflect the ini-
tial phase of activity at the CP. The significantly lower
number of journeys registered in 2020 and 2021 could
be attributed to the COVID-19 pandemic, which dis-
rupted animal transport across Europe through move-
ment restrictions, reduced demand, and logistical
limitations (Hashem et al. 2020). In addition to these
factors, the sustainability of the livestock sector was
further challenged by workforce shortages caused by
lockdowns and curfews, as well as a sharp decline in
consumer purchasing power (Hashem et al. 2020). A
gradual recovery was observed from 2022 onwards,
corresponding with the easing of pandemic-related
restrictions and the gradual return to regular trade
and transport operations. This trend was also reflected
in the increased number of official controls concerning
animal protection during transport (Ministero della
salute 2022). The sharp increase in journeys recorded
in 2023 and 2024, which together accounted for
nearly 60% of the total, may reflect an increased
demand for the services provided by the CP, as well
as a possible expansion of its operational capacity or
relevance within transport routes.

In our study, the majority of the vehicles came
from France, transporting mainly sheep. This finding is
consistent with the recognised role of France as a
major exporter of small ruminants within the
European Union (Eurostat 2024). As expected, the
majority of journeys were destined for Greece, as it
has the highest per capita consumption of sheep
meat in Europe and is one of the main importers of
live sheep (Appleby et al. 2008). It is worth to noting
that more than half (57.7%) of all journeys recorded
over the six-year study period were managed by the
same ltalian driver, specialised in the transport of
sheep, mainly along the Southern France-Greece
route. This recurring pattern reflects an established
and well-defined trade flow, suggesting that the CP is
primarily integrated into a specific livestock trade
route thanks to its geographical location. This is

consistent with the activity observed at the other CP
in Southern Italy (Padalino et al. 2018).

The seasonal distribution of journeys shows a clear
peak during spring and sustained activity throughout
late winter and early summer. These months coincide
with periods of higher demand for sheep meat in sev-
eral destination countries, which may be related to
cultural or religious events which traditionally involve
the consumption of lamb, such as Eid al-Adha, and
particularly Orthodox Easter (Hadjigeorgiou 2014).
Instead, our data suggests a significant drop in the
activity of the CP during the months of January and
February, probably due to reduced market demand
(Eurostat 2025) and the seasonal nature of sheep
farming (Gomez-Brunet et al. 2011), as well as in
August, which may be attributed to the suspension of
long-distance livestock transport due to high tempera-
tures that negatively affect animal welfare (Damtew
et al. 2018; Miranda-de la Lama et al. 2021), along
with reduced operations during the holiday period.

Overall, general transport problems were recorded
on 20 of the 97 journeys, with some journeys showing
more than one issue. Documentation problems, espe-
cially related to driver licence mismatch, emerged as
one of the most common issues. These results are
largely consistent with those from national reports (EC
2018) and existing literature (Nanni Costa et al. 2012;
Padalino et al. 2020). However, our study found that
violations of resting time requirements were the most
frequently detected transport infraction, with 6 cases
identified over 92 journeys with available data (6.5%).
In contrast, rest-related infringements accounted for
only 5.5% of the total number of non-compliances
detected during non-discriminatory inspections con-
ducted in Italy in 2018 (EC 2018). This may suggest
that failure to comply with rest periods may be under-
reported or less apparent in broader monitoring sys-
tems. However, our data should be interpreted with
caution due to the small sample size and missing
data, especially about space compliance.

Although pigs represented only a small proportion
of the total number of journeys analysed, they were
the species most frequently associated with all the
categories of transport-related issues (i.e. welfare,
documentation and general transport problems).
These findings are consistent with data from on-road
inspections in Italy (2009-2013), which identified pigs
as the species most commonly involved in non-
compliances related to welfare, documentation, and
vehicle conditions (Padalino et al. 2020). Most of the
welfare concerns involved piglets weighing less than
25kg. All the vehicles transporting pigs came from



Northern Europe, which consequently emerged most
frequently associated with welfare problems compared
to France. These results may reflect both the long dis-
tances involved, and the challenges associated with
exporting large numbers of young animals across the
continent. Furthermore, they highlight a general lack
of care in transporting this category due to the very
high number of animals being loaded and the possi-
bility of transport occurring too early (Berry and Lewis
2001; Zappaterra et al. 2023). Stocking density is also
closely related to microclimatic conditions inside the
vehicle (Dewey et al. 2009). Furthermore, high stock-
ing density may reduce access to drinkers, compromis-
ing hydration and exacerbating thermoregulatory
challenges, particularly under heat stress conditions
(Marahrens et al. 2011). Journeys longer than 6h at
25°C can cause piglets to become exhausted and
dehydrated, probably due to increased energy
expenditure for panting (Zappaterra et al. 2023), with
the most adverse effects being found for 24-hour
journeys at 30°C or 35°C (Averds et al. 2010).
Although Council Regulation (EC) No 1/2005 estab-
lishes thresholds for stocking density and temperature
inside the vehicle during pig transport, studies have
suggested that current conditions do not effectively
ensure their welfare during long journeys across
Member States (Voslarova et al. 2017; Duval et al.
2024). Our findings reiterate the need for stricter mon-
itoring and improved legislation to better safeguard
the welfare especially of vulnerable categories, such as
piglets, during long journeys. However, our findings
should be interpreted with caution, as only four pig
journeys were recorded over the six-year period
(2019-2024).

Longer journeys involving an intermediate stop at
another CP, have been demonstrated to be more likely
associated with all types of transport-related issues
(i.e. welfare problems, documentation problems, gen-
eral transport problems) than shorter journeys with a
single-stop. The journey duration is widely recognised
as a major risk factor during livestock transport
(Cockram 2007; Gonzalez et al. 2012a). Although long-
distance transport is more likely to negatively affect
animal welfare compared to shorter journeys, evidence
suggests that the duration itself is not the direct cause
of welfare problems. Instead, it is the prolonged
exposure to adverse conditions (e.g. extreme tempera-
tures, absence of food, water, and rest) that leads to
these issues (Nielsen et al. 2011). Therefore, given that
livestock transport involves multiple risk factors affect-
ing welfare, the longer the journey, the higher the
cumulative risk (Cockram 2007). This is why, the
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inclusion of an intermediate stop—such as a CP,
where animals can rest, receive feed and water, and
undergo veterinary inspections—may represent a valu-
able opportunity to monitor animal health, provide
rest, and restore welfare conditions during long jour-
neys. However, if not properly managed, such stops
may also expose animals to additional risk factors,
including prolonged waiting times, unfamiliar environ-
ments, extra handling, mixing with unfamiliar animals,
and development of health problems (Nielsen et al.
2022b). Ensuring high standards at CPs is therefore
crucial to mitigate these risks and safeguard animal
welfare. Furthermore, our findings suggest that longer
journeys are also more likely to be associated with
infringements of the regulation (i.e. general transport
problems), such as problems with documentation and
compliance with rest period and space allowance
standards. Therefore, it would be appropriate to prior-
ities enforcement efforts and target controls specific-
ally on such long-distance transports, with particular
attention to those originating from Northern Europe.

An additional detected critical point concerns the
journey log structure, specifically section Ill, which is
intended to record information such as the number of
UFT animals and DOA at the CP. Currently, the journey
log provides only one original sheet for this section,
which often results in practical difficulties when jour-
neys include more than one CP. This issue has been
reported both by CP staff and OVs performing con-
trols, who highlighted the lack of guidance in the cur-
rent regulation on how to proceed in such cases.
While a new legislative proposal is under evaluation
with the aim of reducing the number of resting stops
at CPs during long journeys (EC 2023), it would be
appropriate in the meantime to strengthen the struc-
ture of section Illl—either by providing additional
space or allowing for duplicates—to facilitate proper
data recording and support more effective documen-
tation control. This would further contribute to
improve the protection of animal welfare during
transport.

Space infringements in our study were recorded
only in shorn sheep and lambs over 55 kg, supporting
previous findings that overcrowding is a key concern
in small ruminant transport (Padalino et al. 2020).
Although, in our dataset, space allowance infringe-
ments were relatively infrequent and showed no direct
statistical association with animal welfare outcomes, a
deeper analysis of the data reveals an important link
between the driver type and transport conditions.
Specifically, the majority of space-related infringe-
ments were registered in vehicles managed by the
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main driver (Md). Despite this non-compliance, these
journeys didn't show significant welfare problems. On
the contrary, all recorded welfare problems occurred
in consignments that met space requirements but
were managed by small drivers (Sd). While inadequate
space allowance remains one of the main recognised
hazards for compromised animal welfare during trans-
port (Gonzélez et al. 2012b; Padalino et al. 2018), our
results suggest that driver competence and accuracy
are equally crucial in mitigating poor welfare. Cockram
suggested that if only animals fit for transport are
transported and optimal conditions are ensured (e.g.
appropriate handling, driving, vehicle design, ventila-
tion, and road management) then even long-distance
journeys may not necessarily result in major welfare
issues (Cockram 2007; Cockram and Spence 2012). Our
findings highlight that among these factors, the
human element, specifically the driver's skills and
accuracy, plays a central role. The Md demonstrated
higher compliance across multiple dimensions—such
as accurate documentation, vehicle suitability, and
adherence to rest schedules—which likely contributed
to maintaining acceptable welfare standards even in
the presence of minor spatial infractions.

In this study, drivers who accurately completed sec-
tion IV of the journey log (declaration by transporter)
were less often linked to welfare and general transport
problems. This suggests that attention to documenta-
tion may reflect a greater care for animal welfare and
transport practices. Accurate record-keeping thus serves
not only as a regulatory requirement but also as an
indicator of transport quality and operator responsibil-
ity. These findings highlight the critical role of drivers’
behaviour and procedural compliance, underscoring
the need for enhanced training for those responsible
for managing animals during long journeys. Training
and education are essential to uphold consistent wel-
fare standards (Schwartzkopf-Genswein et al. 2008), and
their effectiveness must be regularly evaluated (Foshay
and Tinkey 2007). Although a Certificate of
Competence is mandatory across the EU, its renewal
depends on national rules (Council of the European
Union 2005), emphasising the need for ongoing and
harmonised education to ensure drivers remain
informed about evolving legislation and best practices.
Our data should be interpreted with caution due to
several limitations. The main ones include a small sam-
ple size, an unbalanced species population, availability
of limited transport routes, the heterogeneity of issues
grouped under the broad ‘general transport problem’
category—each potentially arising from distinct
causes—and missing data, largely resulting from drivers

inadequately filling out the journey logs. Despite those
limitations, in response to EFSA Opinions highlighting
the limited availability of data on CP activities, and in
the context of ongoing discussions about the revision
of Council Regulation (EC) No 1/2005, our data could
be useful. They can contribute to clarifying the role of
CPs during animal transport across the EU, thereby bet-
ter defining their critical function within the framework
of animal welfare protection. In particular, our results
confirm the practical value of CPs as strategic check-
points for assessing compliance with regulations for
long-distance journeys, warning inaccurate drivers and
ensuring that animals are fit to continue travelling. This
role is especially relevant considering recent findings
highlighting the lack of feedback from third countries
on animal conditions during transport and upon arrival,
the limited presence of veterinarians at loading points,
and the resulting difficulty for farmers, drivers, and
inspectors in recognising UFT animals, as well as incon-
sistencies in journey log checks and issues concerning
the relationship between infringements, enforcement,
and penalties (Dinkel et al. 2021). Furthermore, our
results may help to identify a pattern of journeys (e.g.
the categories of transported animals, the route) most
frequently associated with transport-related issues, pro-
viding valuable information to support targeted moni-
toring. This could also assist local authorities in
prioritising controls and interventions, especially for
journeys that may pose higher risks to animal welfare.

Conclusions

This study has increased our knowledge of the activity
of a control post (CP) and has documented the most
common transport-related issues identified over long
journeys. Pigs were confirmed as the species at higher
risk of poor welfare during transport. Moreover, longer
journeys, especially those originating from Northern
Europe and involving multiple stops at CPs, were
more frequently associated with transport-related
issues. The role of CPs as critical checkpoints in the
live animal transportation network was reinforced.
However, considering the small sample size and the
lack of knowledge on this topic, further studies are
needed to better understand the effects of resting at
CPs on animal welfare.
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