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Contents lists available at ScienceDirect

Preventive Veterinary Medicine

journal homepage: www.elsevier.com/locate/prevetmed

https://doi.org/10.1016/j.prevetmed.2025.106439
Received 4 September 2024; Received in revised form 25 November 2024; Accepted 20 January 2025  

https://orcid.org/0000-0003-4891-0532
https://orcid.org/0000-0003-4891-0532
mailto:Evelien.Biebaut@UGent.be
mailto:marina.stukelj@vf.uni-lj.si
mailto:Ilias.Chantziaras@UGent.be
mailto:tnunes@fmv.ulisboa.pt
mailto:tnunes@fmv.ulisboa.pt
mailto:nedosekov06@gmail.com
mailto:cgomes@animalhealthireland.ie
mailto:blerta.mehmedi@uni-pr.edu
mailto:isabelle.correge@ifip.asso.fr
mailto:ozsvari.laszlo@univet.hu
mailto:line.svennesen@sund.ku.dk
mailto:elise.bernaerdt@ilvo.vlaanderen.be
mailto:ina.toppari@ett.fi
mailto:gresakl@saske.sk
mailto:costanza.romanelli2@unibo.it
mailto:mefilippi@vet.auth.gr
mailto:siv.meling@vetinst.no
mailto:brankoa@fvm.ukim.edu.mk
mailto:susanne.kueker@safoso.ch
mailto:arvo.viltrop@emu.ee
mailto:mislav.didara@fazos.hr
mailto:marco.nikolic.mne@gmail.com
mailto:thies.jesper.nicolaisen@tiho-hannover.de
mailto:elinevink98@gmail.com
mailto:lisa.dahlin@slu.se
mailto:branislav.kureljusic@nivs.rs
mailto:stelian.baraitareanu@gmail.com
mailto:alberto.allepuz@uab.cat
mailto:jasna@niv.ns.ac.rs
www.sciencedirect.com/science/journal/01675877
https://www.elsevier.com/locate/prevetmed
https://doi.org/10.1016/j.prevetmed.2025.106439
https://doi.org/10.1016/j.prevetmed.2025.106439
http://creativecommons.org/licenses/by/4.0/


Preventive Veterinary Medicine 237 (2025) 106439

2

A R T I C L E  I N F O

Keywords:
Biosecurity measures
Disease protection
Europe
Intensive pig production
Law
Mapping

A B S T R A C T

Implementing biosecurity measures in the pig production is crucial to optimize animal health and reduce anti-
microbial usage. A legal framework may help to ensure all stakeholders understand the need of biosecurity 
measures and to implement them correctly. Limited knowledge is available about how implementation of bio-
security measures is regulated in European countries. Therefore, the aim of this study was to identify which 
biosecurity measures were mandatory by national legislation and/or by pig sector organizations of European 
countries for the intensive pig production under normal circumstances (i.e. no (threat of) disease outbreaks). A 
questionnaire including 51 biosecurity measures, 32 on external and 19 on internal, was developed and sent to 
national country representatives. Twenty-four European countries, of which 18 belonging to the European 
Union, indicated which biosecurity measures were mandatory by law. Four countries, France, Spain, Italy and 
Romania had a single national pig-specific biosecurity legislation, while in the other countries multiple legis-
lations had to be consulted to complete the questionnaire. In general, there was a high heterogeneity in the 
number of measures that were mandatory by law per country. Most biosecurity measures addressed in the na-
tional legislation focused on external biosecurity and were measures that can be easily audited when conducting 
a farm visit such as the presence of a hygiene lock, fencing around the farm and the existence of documentation. 
A significant (p < 0.001) positive correlation was observed between the presence of external and internal bio-
security measures in the legislation. Yet, no significant association was observed between the number of bio-
security measures present in the national legislation and the size of the pig production. Fourteen countries 
indicated which biosecurity measures were required by pig sector organizations for intensive pig farms. The 
median number of biosecurity measures mandatory by pig sector organizations but not by law was 13 with a 
minimum of one measure in Germany and a maximum of 24 in Croatia. Different countries apply different 
strategies to increase the level of biosecurity. Further research is needed to investigate the impact of the different 
strategies on the implementation of biosecurity on intensive pig farms in the countries.

1. Introduction

During the last few years, the European pig industry has faced 
challenges such as African swine fever (ASF) outbreaks (Chenais et al., 
2019; European Food Safety Authority (EFSA) et al., 2024). Infections 
caused by different pathogens occur frequently on pig farms, leading to 
suffering, reduced welfare and causing major economic losses for the 
farmer and the pig sector in general (Boeters et al., 2023; Halasa et al., 
2016; Niemi, et al., 2008). Such pathogens are transmitted in various 
ways, either directly through contact with infected domestic or wild 
animals or indirectly via vectors, semen, humans or contaminated feed, 
water and fomites by excretions from infected animals (domestic, wild 
animals or rodents) (Dunowska, 2018; Filippitzi et al., 2018; Makovska 
et al., 2023). To limit or even prevent the transmission of pathogens, 
biosecurity measures should be implemented on farms.

Biosecurity can be defined as a set of management and physical 
measures designed to reduce the risk of introduction, establishment and 
spread of animal diseases to, from and within an animal population 
(Terrestrial Animal Health Code, 2024). All measures that aim to reduce 
the risk of pathogens entering or escaping a farm are referred to as 
external biosecurity measures, while those that aim to reduce the spread 
of pathogens within a farm are referred to as internal biosecurity mea-
sures (Collineau et al., 2017). The perception of the importance of bio-
security and its relationship to animal health has increased in recent 
years with the emergence and re-emergence of several 
difficult-to-control diseases such as ASF or porcine epidemic diarrhea. 
On-farm biosecurity and good farming practices are considered the most 
effective tool for preventing the introduction of ASF into pig herds 
(Martínez et al., 2021). In addition, by avoiding pathogen transmission, 
improved biosecurity can increase productivity and help to reduce the 
use of antibiotics and improve farm profitability (Alarcón et al., 2021; 
Collineau et al., 2017; Dhaka et al., 2023).

Today, pig production in Europe is very heterogeneous regarding 
farm types, biosecurity standards and production levels (Chantziaras 
et al., 2020; Makovska et al., 2024; Martínez et al., 2021). On com-
mercial, intensive pig farms biosecurity measures are often already in 
place at higher levels compared to other farm types such as extensive 
and backyard farms, but even on those commercial farms, breaches in 
the biosecurity may occur, resulting in disease outbreaks (Bellini et al., 

2021). Although good biosecurity has proven its benefit, farmers have 
several reasons for not implementing biosecurity measures such as: not 
practically feasible, lack of time, costly, perceived ineffectiveness and 
simply not willing to (Laanen et al., 2014; Svensson et al., 2019). To 
accommodate for this, it can be a strategy to enforce the implementation 
of biosecurity measures through the legislation or by pig sector orga-
nizations. At the European Union (EU) level, there is no specific legis-
lation for the implementation of biosecurity measures in pig farm 
production under normal circumstances (i.e. no (threat of) disease 
outbreaks). The European Animal Health Law (AHL) states that besides 
surveillance and traceability, appropriate biosecurity measures should 
be taken to minimize the risk of the spread of diseases (Regulation (EU) 
2016/429). The extent to which the AHL is incorporated into national or 
regional legislation, specifying biosecurity measures for pig farms, is 
determined by the member states. However, non-EU countries cannot 
rely on the AHL and fully depend on the presence of national or regional 
legislation to enforce the implementation of biosecurity measures on pig 
farms.

The current knowledge about how biosecurity is regulated and 
implemented on pig farms in different European countries and how 
legislation influences the implementation is limited. To investigate the 
link between both, legislation and implementation, a first step is to map 
the biosecurity legislations present in the different countries. Therefore, 
the aim of this study was to identify which prelisted biosecurity mea-
sures were addressed in the national legislation of European countries 
for the intensive pig production in the absence of disease outbreaks. 
Additionally, the study looked at biosecurity measures mandatory by 
entities other than law such as pig sector organizations in the different 
countries.

2. Materials and methods

2.1. Design of the questionnaire

A questionnaire, in the form of an excel document, was created by 
members from the EU-funded COST Action BETTER (https://bett 
er-biosecurity.eu/). During the initial stage of designing the question-
naire a core group of researchers developed a first draft in which 
external and internal biosecurity measures were selected. This draft was 
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discussed and reviewed several times with a larger group from the COST 
Action BETTER consortium members and pilot tested in Spain, Slovenia, 
and North Macedonia. The final questionnaire listed 51 biosecurity 
measures considered to be relevant for the intensive pig production and 
for each measure it was asked whether it was mandatory by law and/or 
mandatory by industry (pig sector organizations). For the question 
‘mandatory by law’ the three answering options were ‘yes’, ‘yes to some 
farms’, and ‘no’ while for the question ‘mandatory by industry’ only two 
options were possible, namely ‘yes’ and ‘no’. Furthermore, it was 
possible to write down notes and references for each biosecurity mea-
sure. The list included 32 external and 19 internal biosecurity measures 
further divided into 14 different categories. An overview of the cate-
gories and the number of biosecurity measures questioned for each of 
them is given in Table 1. The final questionnaire with a small glossary 
can be found in the supplementary materials (Supplementary file 1).

2.2. Data collection and validation

Among the COST Action BETTER consortium members, a call was 
made to identify one volunteer from each country who could coordinate 
data collection in his/her country. These volunteers, named country 
focal points (CFP), cooperated with other members of their country, and 
contacted key stakeholders or country experts to collect the required 
information. A total of 38 CFP agreed to participate in this study and 
were trained through an online meeting to clarify how to complete the 
survey, and unravel any doubts about the interpretation of the different 
biosecurity practices. Data were collected between January and August 
2023.

To validate the submitted answers, the first author held semi- 
structured interviews of 15–30 minutes with the individual CFP or a 
country expert suggested by the CFP. Before the validation meeting, the 
submitted answers were reviewed to check for missing, conflicting, or 
unclear answers. If available, the referred legislation, often in the native 
language, was put in a translator to get a brief overview of the topic. 
During the validation meeting, the CFP or expert was first asked to 
shortly outline the structure of the intensive pig production in the 
country. Next, points of attention in the questionnaire, as identified by 
the first author, were discussed in detail. If necessary, changes were 
made and once all answers were clear and both the CFP or expert and the 
first author agreed, the final dataset for the country was considered 
validated. Finally, three extra questions were asked which could be 
answered immediately or afterwards via email as a final validation step; 
1) “Is there one specific biosecurity legislation for the pig production in 

your country?”, 2) “Are there other legislations in your country dealing 
with biosecurity?” and 3) “How many legislations were consulted in 
order to retrieve the information on biosecurity in your country?”.

2.3. Data analysis

The presence of national legislation addressing biosecurity measures 
for the pig production in the absence of disease outbreaks and the 
presence of biosecurity measures mandatory by pig sector organizations 
were analyzed descriptively by using RStudio (RStudio Team 2020, 
RStudio: integrated Development for R, PBS, Boston, MA). The presence 
of national legislation was evaluated by grouping the countries in two 
distinct ways. Firstly, to investigate if the status within the EU influ-
enced the presence of national legislation addressing biosecurity mea-
sures for the intensive pig production, countries were grouped being EU- 
member, non-EU-member or EU-candidate (Anonymous). Secondly, to 
investigate if the size of the pig production in the country influenced the 
presence of national pig specific biosecurity legislation, the countries 
were artificially grouped based on the number of pigs in the country in 
2023 (Eurostat and data browser, 2023). Based on these numbers the 
lower (Q1) and upper quartile (Q3) were calculated and the countries 
with the lowers 25 % of pigs were considered small pig producing 
countries and the countries with the highest 25 % of pigs as large pig 
producing countries. Small pig producing countries had less than 0.61 
million pigs (Q1), medium pig producing countries between 6.33 and 
0.61 million (IQR; interquartile range), and large pig producing coun-
tries had more than 6.33 million pigs (Q3). Differences in the presence of 
national legislation addressing biosecurity measures for the pig pro-
duction between groups were assessed by performing an ANOVA and 
Tukey’s Honest Significant Difference test using RStudio. An overview of 
the EU-status of the countries and the number of live pigs in 2023 is 
given in Supplementary file 2. To compare if external and internal 
biosecurity measures were addressed in the national legislation at the 
same level, the percentages of external and internal biosecurity mea-
sures present were calculated by dividing the number of external mea-
sures in a country by 32 and the number of internal measures by 19 to 
omit the influence of the non-equal number of measures questioned in 
both categories. Subsequently, the countries were ranked based on the 
presence of external and internal biosecurity measures in the legislation 
and a Spearman Rank correlation test was performed to investigate if the 
presence of biosecurity measures in both categories were linked to each 
other at country level. The result was considered significant if p < 0.05.

3. Results

3.1. Participating countries and presence of national biosecurity 
legislation

Data were obtained from 26 European countries, but only in 25 of 
them validation could be performed. In Ukraine, due to the continuous 
presence of ASF the last years, the legislation in force on the entire 
Ukrainian territory was a national ASF-specific legislation, covering all 
51 biosecurity measures questioned. Therefore, Ukraine’s data were not 
included in the descriptive and statistical analyses and are not shown in 
the figures. Before the ASF problem, the national legislation in Ukraine 
stated veterinary sanitary requirements for pig farms. In this study data 
from only 24 countries has been included. All 24 countries completed 
which biosecurity measures were mandatory by law and 14 also indi-
cated which ones were mandatory by pig sector organizations of their 
countries. Answers were received from 18 countries belonging to the EU, 
three EU-candidates (Montenegro, North-Macedonia and Serbia), and 
three non-EU-members (Switzerland, Norway and Kosovo). Medium pig 
producing countries represented half of the answers, 12 out of 24 (IQR), 
while large and small ones were represented by six countries each (Q1 
and Q3). A map with the countries participating in the study together 
with their classification regarding pig production is shown in Fig. 1.

Table 1 
Content of the questionnaire developed to inquire about biosecurity measures in 
the intensive pig production mandatory by law or by the pig sector organizations 
in European countries in the absence of disease outbreaks. A total of 51 bio-
security measures were divided into 14 different categories.

Biosecurity categories Number of measures in 
the category

External 
biosecurity

Farm location and environment 2
Access and control of visitors 8
Workers and foreign labor 3
Purchasing policy – introducing 
new animals

6

Purchasing policy – introducing 
animal products

1

Introducing equipment 1
Control of transport vehicles 5
Manure removal 1
Control of feed and water 2
Pest control 2
Carcass management 1

Internal 
biosecurity

Cleaning and disinfection 9
Handling sick animals 2
Disease management 8

​ Total number of measures 51
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Most of the CFPs and/or country experts had to consult between two 
and five national legislations to complete the questionnaire. Only in 
France, Spain, Italy and Romania the general biosecurity requirements 
for intensive pig farms were present in a single national pig-specific 
biosecurity legislation, which were in force since 2018, 2020, 2022, 
and 2023 respectively.

3.2. Content of the national legislation on biosecurity

The number of biosecurity measures included in the national legis-
lation of the different countries are represented in Fig. 2. Results showed 
that there is a high heterogeneity in the number of mandatory measures 
by law per country. The countries with the highest number of mandatory 
measures were Romania (n = 44), Italy (n = 33), France (n = 32), Spain 
(n = 32), and Slovakia (n = 32) while Ireland (n = 2), Estonia (n = 3) 
and Finland (n = 4) address the lowest number of biosecurity measures 
in their national legislation.

Large pig production countries had the highest median number of 
biosecurity measures addressed in their national legislation, namely 27, 
whereas in medium and small pig producing countries the median was 
17 and 18.5, respectively (Fig. 3A). However, no statistically significant 
differences were observed between groups with p-values ranging from 
0.26 to 0.99. The number of measures was also not related, nor statis-
tically significant, to their membership to the EU, with p-values ranging 
from 0.85 to 0.98. The median number of biosecurity measures address 
in their national legislation being 18.5 in the EU-member states, 16 in 
the EU-candidate countries and 21 in the non-EU-member countries 
(Fig. 3B).

The percentage of external biosecurity measures present in the na-
tional legislation was higher than the percentage of internal biosecurity 
measures, with a median of 40.6 % (Q1 =31.3 and Q3 =62.5) and 
28.9 % (Q1 =26.3 and Q3 =42.1), respectively.

An overview of percentage of external and internal biosecurity 
measures mandatory by law per country is provided in Fig. 4. In most of 
the countries, more attention was given to the external biosecurity with 
only four exceptions: Finland, Switzerland, Slovenia and Kosovo. 
Furthermore, based on the Spearman Rank Test, there was a significant 
(p < 0.001), positive correlation (Rs value of 0.75) between the ranks of 
external and internal biosecurity measures (Fig. 5).

External biosecurity measures were more frequently addressed in 
national legislation (seven out of ten) (Table 2). Twenty-three countries 
stated that it is forbidden to feed pigs with any kind of food waste, 
canteen or household leftovers. Infrastructures such as fences, presence 
of a sick bay or entrance to the farm through a hygiene lock were among 
the most frequent measures considered in national legislations. Other 
common measures were related to the existence of documentation such 
as on vaccination/treatments, certifications on cleaning and disinfection 
of animal vehicles, herd health plans, rodent control programs, and on 
farm routines such as providing farm-specific clothing (Table 2).

Measures that were most seldom considered in national legislations 
were often related to internal biosecurity (eight out of ten) and were 
associated to management (e.g., separating different age groups, 
following the all-in/all-out system) and cleaning and disinfection prac-
tices (Table 3). A pig-free period for people visiting farms and the 
minimum distance between farms was only regulated in three and four 
out of the 24 countries included in this study, respectively (Table 3). The 
frequency of all questioned biosecurity measures can be found in Sup-
plementary file 3.

3.3. Biosecurity measures mandatory by pig sector organizations

Fourteen countries indicated which biosecurity measures were 
mandatory by pig sector organizations. In each of them, the sector 
required compliance to a certain number of biosecurity measures that 
were not mandatory through legislation (extra-legal biosecurity mea-
sures). The median number of extra-legal biosecurity measures reques-
ted by the pig sector organizations was 13 with a minimum of one extra- 
legal biosecurity measure in Germany and a maximum of 24 measures in 
Croatia (Fig. 6).

Those pig sector organizations that requested compliance to extra- 
legal biosecurity measures were mostly part of the larger food produc-
tion chain. Slaughterhouses often required that the offered pigs origi-
nate from farms certified under the sector organization. Therefore, 
90–100 % of the intensive pig farms present in the countries listed in 
Fig. 6 were certified under a sector organization and had to comply with 
the extra-legal biosecurity measures. In Croatia only 50 % of the 
intensive pig farms were certified under the sector organization for 
which the CFP provided the required biosecurity measures. Further-
more, in Estonia and Finland the sector organizations mentioned by the 
CFP only certified breeding farms.

Eight out of the top-ten extra-legal biosecurity measures mandatory 
by the pig sector organizations belonged to external biosecurity mea-
sures (Table 4). In eight countries the sector required a pig-free period 
for all visitors. Most extra-legal, external measures, focused on the 
entrance of external persons and purchase of animals. Furthermore, two 
extra-legal measures required the presence of certain documentation 
and one measure focused on cleaning and disinfection in the farrowing 
unit (Table 4).

4. Discussion

Data on biosecurity measures for the intensive pig production 
mandatory by national legislation in the absence of disease outbreaks or 
by the pig sector organizations were obtained from a number of coun-
tries in Europe via a questionnaire. Results evidenced that different 
countries have decided to follow different strategies to enhance the 
implementation of biosecurity measures. In some of them, the imple-
mentation is being forced by including a high number of specific 

Fig. 1. Data about the presence of national legislation addressing biosecurity 
measures for the intensive pig production were submitted, validated and 
included for 24 European countries grouped by the size of the pig production. 
Grouping was done based on the number of live pigs in the country in 2023 
(Eurostat and data browser, 2023). Large pig producing countries: ≥ 6.33 
million (Q3); Medium pig producing countries: < 6.33 and > 0.61 million 
(IQR); Small pig producing countries: ≤ 0.61 million (Q1).
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biosecurity measures in national legislations, in others it is driven 
mainly by pig sector organizations, in others by both, or by other 
combinations not captured in this study. The strategy followed by each 

country might be influenced by a variety of factors such as cultural 
habits, economy, focus on export or import, or the structure of the pig 
industry (e.g. integration), among others.

Fig. 2. Number of biosecurity measures (n = 51) mandatory by law for the intensive pig production in the absence of disease outbreaks in 24 European countries. 
The option “Yes to some farms” referred to a variety of exceptions per country such as diagnostic screening of newly introduced animals mandatory only for certain 
diseases or the ability of pigs to have outdoor access, among others.

Fig. 3. Number of biosecurity measures (n = 51) mandatory by law for the intensive pig production in the absence of disease outbreaks based on the pig production 
and EU-status for 24 European countries. Countries were grouped based on A: the number of live pigs in 2023 (Eurostat and data browser, 2023). Large pig producing 
countries: ≥ 6.33 million (Q1); Medium pig producing countries: < 6.33 and > 0.61 million (IQR); Small pig producing countries: ≤ 0.61 million (Q3). B: their status 
in relation to their membership to the EU (Anonymous). No statistically significant differences were observed. Overview of the EU-status and the number of live pigs 
is given in Supplementary file 2.
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In relation to pig production, the study’s findings indicated that the 
number of measures included in the national legislations per country did 
not depend on the size of the pig production in the country or EU 
membership status. However, three out of four countries with a single 
national pig-specific biosecurity legislation belonged to the large pig 
producing group. Due to the size of the pig production, the importance 
of export and the potential economic consequences in case of disease 
outbreaks, these large pig producing countries might have chosen to 
adopt more biosecurity measures in their national legislations. In addi-
tion to requiring biosecurity measures through national legislation, 

measures can be made mandatory by the pig sector organizations, for 
example as a requirement to obtain and maintain certification under a 
quality label. As an example, the national legislation of Ireland required 
only two out of 51 biosecurity measures questioned while Bord Bia, the 
Irish Food Board certifying 99 % of the Irish pig producers, required a 
minimum of 12 additional biosecurity measures. Moreover the level of 
biosecurity of every pig farm in Ireland is annually assessed through a 
standardized biosecurity assessment and quantification tool. At least 20 
extra-legal biosecurity measures were also requested by a pig sector 
organization in Finland, Serbia, Sweden and Croatia. Unfortunately, in 
this study we did not have access to biosecurity compliance data of all 
the countries. Therefore, it was not possible to assess which strategy 
(driven by legislation versus driven by sector organizations) might have 
a higher impact on the level of biosecurity implementation. Further 
studies collecting and analyzing biosecurity compliance data in different 
European countries would be of interest. Based upon our current 

Fig. 4. Percentages of external and internal biosecurity measures mandatory by 
law for the intensive pig production in the absence of disease outbreaks for 24 
European countries. The questionnaire developed to collect the data consisted 
of 32 external biosecurity measures and 19 internal biosecurity measures.

Fig. 5. Spearman Rank Correlation investigating the interaction between in-
ternal and external biosecurity measures present in the national legislation for 
the intensive pig production of 24 European countries in the absence of disease 
outbreaks. A significant (p < 0.001) positive correlation between the ranks of 
external and internal biosecurity measures was found. Country names with flags 
are provided in Supplementary file 2.

Table 2 
Top-10 biosecurity measures most frequently addressed in the national legisla-
tion for the intensive pig production in the absence of disease outbreaks in 24 
European countries. In total, 51 biosecurity measures were questioned.

Category Measure questioned Frequency

External It is forbidden to feed animals with any kind of food 
waste, canteen or household leftovers

23

Internal Vaccination and treatment schemes are documented and 
controlled by e.g. veterinary services, industry

20

External All transport vehicles must have official documentation 
certifying that they have been cleaned and disinfected

18

Internal There is a separate pen for sick animals that prevents 
direct contact with healthy animals

18

Internal A specific herd health plan is present and controlled by e. 
g. veterinary services, industry

18

External Fencing around the pig farm is completed 17
External Entrance through the farm is only possible through the 

hygiene lock
16

External Farm specific clothing and boots are available for every 
employee

16

External The health criteria for the boar station from where the 
sperm is purchased are defined

16

External A rodent control program is present and documented on 
the farm

16

Frequency: number of countries stating that the biosecurity measures were 
mandatory by national legislation.

Table 3 
Bottom-10 biosecurity measures that are least commonly addressed in the na-
tional legislation for the intensive pig production in the absence of disease 
outbreaks in 24 European countries. In total, 51 biosecurity measures were 
questioned.

Category Measure questioned Frequency

Internal After cleaning and disinfection there is a suitable period 
of sanitary break in the nursery unit, before new animals 
enter the stable

4

External A minimum distance to a neighboring farm is required 4
Internal There is an all-in/all-out system in the fattening unit 3
Internal After cleaning and disinfection there is a suitable period 

of sanitary break in the farrowing unit, before new 
animals enter the stable

3

External A pig-free period is requested for all visitors 3
Internal There is an all-in/all-out system is the nursery unit 2
Internal Separate equipment, needles, gloves, etc. are used when 

handling animals in the sickbay
2

Internal Animals of different ages are housed in different rooms 
in the fattening unit

2

Internal Farm work and visits are performed according to 
predefined working lines

1

Internal Animals of different ages are housed in different rooms 
in the nursery unit

1

Frequency: number of countries stating that the biosecurity measures were 
mandatory by national legislation.
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understanding we cannot conclude on whether the level of integration of 
specific biosecurity measures into the legislation also results into a 
better implementation of biosecurity measures in the field.

Enforcement of the implementation of biosecurity measures can be 
done at different levels. EU-member states should first of all comply with 
European legislation, such as Regulation (EC) 1069/2009 which pro-
hibits feeding pigs with catering waste and processed proteins origi-
nating from pigs, and the AHL laying down the rules for the prevention 
and control of animal diseases which are transmissible to animals or to 
humans (Regulation (EC) 1069/2009; Regulation (EU) 2016/429). Only 
a small number of specific biosecurity measures are regulated at the EU 

level (e.g. prohibited to feed catering waste), for the others the EU 
typically provides regulatory frameworks suitable for all farming types 
on the territory. It states that biosecurity measures should be taken 
‘appropriate for’ the species and categories kept, the type of production 
and the risks involved. The responsibility to translate this into more 
specific national legislation is left to the member states. Norway, a 
non-EU member, is a member of the European Free Trade Association 
and therefore integrated the AHL in the national legislation 
(Dyrehelseforskriften, 2022). Having national legislation on biosecurity 
may have stimulated farmers to adopt certain measures, even if they 
were not obliged to follow it (e.g. based on farm size) (Oliveira et al., 
2018). Furthermore, farmers perceived the government to play a crucial 
role in the communication and the adoption of biosecurity measures on 
farms (Gunn et al., 2008; Renault et al., 2021).

As important as the obligation to implement biosecurity measures 
(either promoted by law or sectorial organizations) is auditing the 
compliance on the farms and acting upon the results. Most pig sector 
organizations perform biosecurity audits on farms on a regular basis as 
compliance to the (extra-) legal biosecurity measures is required to 
become and remain certified. Being certified under a quality system, 
often including biosecurity aspects, is important for farmers as it may 
ensure the quality of their products and their place in the market 
(Karipidis et al., 2009; To et al., 2012). This results in a higher moti-
vation of the farmers to comply with the sector standards and their 
biosecurity requirements. Aside from the pig sector organizations, the 
national law can state that it is mandatory to assess the biosecurity levels 
on pig farms. In Belgium for example, yearly, a biosecurity audit has to 
be completed on each pig farm by the herd veterinarian, since 2021 
(Royal Decree (BE) 2020/41319). This is also the case in other European 
countries such as Ireland and Finland.

This study demonstrated that both national legislators and pig sector 
organizations focused more on external biosecurity compared to inter-
nal biosecurity. However, implementing high level of internal bio-
security measures is also important since prevention of pathogen 
introduction with external biosecurity measures is never 100 % guar-
anteed and a number of pathogens cannot be fully avoid but can be 

Fig. 6. Number of biosecurity measures (n = 51) mandatory by law or by the pig sector organizations in 14 European countries. The option “Yes to some farms” 
referred to a variety of exceptions per country such as diagnostic screening of newly introduced animals mandatory only for certain diseases or the ability of pigs to 
have outdoor access, among others. Extra-legal by the pig sector: biosecurity measures that were not mandatory through national legislation but required by the pig 
sector organizations.

Table 4 
Top-10 extra-legal biosecurity measures mandatory by pig sector organizations 
but not by national legislation in the 14 European countries that provided data 
about biosecurity measures mandatory by the pig industry in their country.

Category Measure questioned Frequency

External A pig-free period is requested for all visitors 8
External Visitors are obliged to register before entering the stable 7
External Newly introduced breeding animals are isolated in the 

quarantine stable and physically separated from other 
animals

7

External Documentation that certifies the health status of newly 
introduced animals is required and controlled

7

External The driver of the transport vehicle is not allowed to enter 
the barns

7

External There exist a loading/unloading dock 7
External There is a separate deadstock storage for dead pigs, 

placed outside the animal handling area
6

Internal Cleaning and disinfection of stable and equipment are 
always done before restocking with new animals in the 
farrowing crates

6

Internal The farm has a system for recording the animal health, 
breeding, reproduction and production data

6

External Visitors use farm specific clothing or disposable coveralls 
in the farm

5

Frequency: number of countries stating that the biosecurity measures were 
mandatory by the pig sector but not by national legislation.
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controlled through internal biosecurity measures (Dewulf and Van 
Immerseel, 2018). Biosecurity measures most commonly addressed in 
the legislation included cleaning and disinfection of transport vehicles, 
the presence of a hygiene lock and farm specific clothing for employees. 
The pig sector extended this list of external biosecurity measures 
focusing more on the purchase of animals and the entrance of external 
persons such as transporters and visitors. Furthermore, both legislators 
and sector organizations seem to attach importance to documentation 
such as vaccination schemes, herd health plans, visitor registers, 
cleaning and disinfection certifications and rodent control programs. It 
is notable that the biosecurity measures prioritized by national legisla-
tion as well as the extra-legal measures by the pig sector organizations 
were structural or related to documentation which can be easily, visu-
ally checked when performing a biosecurity audit. On the other hand, 
the biosecurity measures the least commonly addressed were measures 
to which the compliance is difficult to check during a farm visit. This 
might be due to the fact that often legislation is developed in the 
framework of the presence or an imminent threat of an epidemic disease 
(e.g. foot and mouth disease, classical swine fever, African swine fever, 
…) for which the goal is evidently to fully avoid the introduction of the 
pathogen. In studies that assessed the biosecurity on pig farms in Europe 
using the Biocheck.UGent™ scoring system, the overall external bio-
security score was higher on sow farms and farrow-to-finish farms 
compared to the overall internal biosecurity score while on fattening 
farms, the overall internal biosecurity score tended to be higher (Kruse 
et al., 2020; Chantziaras et al., 2020; Rodrigues da Costa et al., 2019). 
The world average for total external and internal biosecurity scores for 
the 27,687 commercial pig farms that assessed the biosecurity with the 
Biocheck.UGent™ scoring system was 74 % and 67 %, respectively 
(Biocheck.UGent).

This study is the first to give an overview of the biosecurity measures 
mandatory for the intensive pig sector in absence of disease outbreaks by 
national legislation on such a large scale, including 24 European coun-
tries. However, the methodology applied to collect these data had lim-
itations. Firstly, the questionnaire was distributed to COST Action 
BETTER consortium members who volunteered to be CFP. These vol-
unteers were most often biosecurity experts but not necessarily experts 
in national legislation. Seeking for the help of an expert was highly 
recommended but not obliged. Secondly, besides Spain, France, Italy 
and Romania, the biosecurity measures indicated in the national legis-
lation were often scattered among multiple pieces of legislation making 
it challenging to give a complete overview. Furthermore, the biosecurity 
measures stated in the questionnaire were very detailed. For example, 
the questionnaire did not only ask if there was a quarantine stable to 
isolate purchased animals but also if it was physically separated from the 
healthy animals. Therefore, it is possible that more simple biosecurity 
measures or measures not mentioned in the questionnaire that were 
mandatory by law were missed. On the other hand, it was decided to 
focus on biosecurity measures mandatory for the intensive pig produc-
tion under normal circumstances, i.e. no (threat of) disease outbreaks. 
All countries indicated to have legislation specifying biosecurity mea-
sures obligatory in case of disease outbreaks such as ASF.

Only 14 from the 24 countries provided data on biosecurity measures 
mandatory by industry and the percentage and type of farms covered by 
that sector organizations differed. Most likely, more and other pig sector 
organizations are active in the different countries, requiring compliance 
to certain biosecurity measures. The lack of data could be because those 
organization requirements were not publicly available or beyond the 
knowledge of the CFP and therefore, not mentioned when completing 
the questionnaire.

The final responsibility for the implementation of biosecurity mea-
sures on intensive pig farms lies with the farmer. The EU AHL states; the 
operator is responsible for the health of the kept animals, responsible use 
of veterinary medicines, minimizing the risk of the spread of diseases, 
and practicing good animal husbandry (Regulation (EU), 2016/429). 
However, some local geographical risk factors, such as the density of 

domestic pig and wild boar populations, are beyond the control of 
farmers and should definitely be included in national or regional pre-
vention programs (Rusinà et al., 2023). Furthermore, farmers indicated 
that the variety of recommendations and legislations is confusing and 
clearer information and communication is needed which is a shared 
responsibility between legislators and (field) veterinarians (Renault 
et al., 2021).

5. Conclusion

This study demonstrated a large variety in the presence of national 
legislation on biosecurity in general in the intensive pig production in 
European countries; some had a single national pig-specific biosecurity 
legislation while in most others the mandatory biosecurity measures 
were scattered among multiple legislations. Furthermore, the pig sector 
organizations might to a certain extend require compliance with extra- 
legal biosecurity measures. How and if these different approaches 
result in differences in the implementation of biosecurity measures on 
intensive pig farms needs to be further investigated.
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