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The economic sustainability of biosecurity in pig farming: 
a systematic review with bibliometric, network and content analysis

Biosecurity measures adoption helps to prevent introduction and 
spread of diseases in farms but increases management and investment 
costs, potentially reducing profits. 
This study is part of the ongoing European HE Project BIOSECURE.
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To assess the current state of knowledge on the economic aspects of 
biosecurity in pig farming. 

Main Research Questions: 

Is the economic sustainability of biosecurity an emerging trend 
in the field of the swine supply chain? 

How does economic sustainability influence biosecurity 
practices in pig farming? 

What are the economic aspects and cost analyses of biosecurity 
measures in pig farming discussed in the scientific literature? 
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Authors

193
Sources

13.89%
Avg. annual growth 
rate (1995-2023) 

20.75
Avg. citations per 
document

BIBLIOMETRIC ANALYSIS5

Top 3 Leading journal Publisher Impact Factor

Preventive Veterinary Medicine Elsevier 2.6
Frontiers in Veterinary Science        Frontiers 3.2
Transboundary and Emerging 
Diseases Wiley 4.5

Top 3 countries N. documents Multiple Country 
Publication Ratio

United States 106 33.1%

Australia 31 32.3%

United Kingdom 31 38.7%

13,548
Indexed keywords

192
Keywords extracted

“Animal”
Appeared in 
327 articles

Systematic literature review following PRISMA guidelines.

• Data extraction: November 22, 2023
• Databases: Scopus, PubMed, Web of Science
• Time span: 1995-2023

Groups of keywords:

BIBLIOMETRIC ANALYSIS: 
Document were imported into R software and transformed into 
a bibliographic data frame.

NETWORK ANALYSIS:
Performed by using VOSviewer 1.6.14 software (a keywords co-
occurrence analysis, that show graphically the frequencies and 
links between keywords). Only keywords with at least 10 
occurrences were included.

CONTENT ANALYSIS: 
Conducted through a critical appraisal of articles containing 
quantitative data on the economic aspects or costs of 
biosecurity, and agreement reached among all the authors 
regarding the inclusion or exclusion of each paper.

METHODS3
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CONTENT ANALYSIS7
Economic impact of biosecurity measures
Europe (63%)

Costs of biosecurity measures:
• Netherlands (toxoplasmosis): €1.1M - €2.5M whole country
• Spain (outdoor farms, ～501 pigs): €14,780 per farm
• Belgium (tailored advice): €3.96/sow/year
• Germany (internal): +2% total costs per farm
• UK (isolation pens): €157.96/pig space (2012)
• Denmark (faecal sampling): ～€1.5M total; €350-470 round/farmer

Costs of disease outbreaks (examples):
• Romania; Bulgaria (ASF outbreak): €502,967,500; ～€230,000
• Serbia (ASF compensation): €350/sow or boar; control on 
   2,000m3 farm: ～€1,000
• Serbia (4 outbreak scenarios): €143,430 - €367,110

Americas (16%)

Africa (10%)

78%
Farrow-to-finish (F2F)

33%
Cross sectional

22%
African swine fever

65%
Internal biosecurity

35%
External biosecurity

Costs of biosecurity measures:
• Air filtration (PEDV prevention): $150-200 per sow ($450,000-

$600,000 for 3,000 sow herd)

Costs of disease outbreaks (examples):
• Mexico (PEVD outbreak): losses can exceed $800,000 per herd
• Canada (PEVD outbreak): ～$300,000 annual losses (700 sow 

farm)
• Strategic interventions (e.g. front-loading gilts) can significantly 

reduce losses

Asia (11%)
Costs of disease outbreaks (examples):
• Cambodia (PRRS) annual losses per smallholder farmer range from 

$494.33 to $387.61 for farms with between 1 and 5 (sows and/or 
pigs).
• Biosecurity + vaccination = 100% effective against PRRS risk, 

preventing weight loss and death
• Vietnam (PRRS impact on gross margin): large farms -41% 
   (～$18,846); fattening farms -38% (～$7,014); smallholders -63% 
   (～$2,350)
• Average total costs of PRRS: large farms $7,722; fattening farms 

$2,673; smallholders $1,470

Costs of biosecurity measures:
• Uganda: $0,72 per week per grower to implement basic 

biosecurity
• Nigeria: comprehensive biosecurity costs up to $9,233.62 in a F2F 

farm of 122 pigs
Benefits of biosecurity:
• Preventing a single ASF outbreak can save up to $910,836 annually 

(Nigeria)

15
12
12

8
7
7

<6

Disease management
Hygiene control

Access control
Transport vehicle control

Cadaver management
Handling sick animals

Other procedures

Biosecurity procedures

• Farrow-to-finish pig farms are the most studied due to their greater control over production economies of scale.
• The magnitude of the economic return depends on disease risk, farm characteristics and regional context.
• Targeted policies and financial support are needed, especially among small-scale farms. 
• Future research should quantify the effectiveness of specific biosecurity measures in reducing disease risk, 

enabling robust cost-effectiveness analyses.

CONCLUSIONS8
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Scopus database 
(n=403)

Pub Med database 
(n=62)

ISI Web of Knowledge 
database (n=326)

Total records found (n=791)

Records excluded n=197
Duplicates (n=190) No abstract (n=7)

Title and abstracts screening (n=594)

Records excluded (n=8)
Article not relevant (n=7) No full text available(n=1)

Full text records assessed for eligibility (n=586)

Studies included in bibliometric 
and network analysis (n=586)

Record excluded (Out of topic n=562)
Record added (Manual search n=1)

Studies included in
content analysis (n=25)
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A. Animal 
species (swine) 

B. Economic 
aspects

C. Biosecurity 
field

TAKE-HOME MESSAGE9

Robust evidence on cost-
effectiveness is still limited: 
comparable data linking biosecurity 
measures to reductions in disease 
risk are lacking.

RESEARCH GAP:

Invest in prevention and 
control measures

Reducing the risk of 
pathogens spread

Minimizing the expected 
impact of disease

Improved farm profitability 
and sustainability

Investment in biosecurity Lower disease risk Lower economic losses Better farm sustainability

Biosecurity should be considered an investment rather than simply a cost, but better evidence 
is still needed to identify which investments provide the greatest economic return


