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Introduction
ÅUnderstandingthe complexityof the livepig tradenetwork is criticalto predict the spreadandcontrol of infectiousdiseases

in swineindustries. However,attentionhasmainlyfocusedonlyon the directmovementsof liveanimals.
ÅLittle isknownaboutthe impactof usingprivatehaulagecompanies(PHC)to transportpigsto slaughteror to other premises

on the structureof the pigcontactnetworkandthe potentialspreadof infectiousdiseasesin the Britishswineindustry.

ÅObjective: Toexplorethe structuralchangesof the topologyof the livepigtradenetworkin GreatBritain(GB)when
connectionthroughPHCisaccountedfor.

Method
ÅAll movementsreported betweenApril, 1st 2012to March,30th 2014were extractedfrom the

Scottishlivestockelectronicidentificationand traceabilitydatabase(ScotEID)and the electronic
movementlicensingdatabase(eAML2).

ÅNodes: Allpremises,exceptslaughterhouses,activelyinvolvedin movingpigsin GB.
ÅEdges: Detailson individualvehiclesused for transportingpigswere not sufficientlyrecorded.

Therefore,nodesare connectedthrougheither the direct movementof pigsor the useof same
PHCwhenmovingpigs(Fig. 1).

ÅSlaughterhousesarenot nodesbut wereinvolvedin definingedgesbetweennodes(Fig. 1).
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Importance 

of haulage

Information n

Number of unique PHC 870

Number of movements using PHC 171,905 (41%)

Number of pigs moved using PHC 27,339,229 (83%)

Min-Maxnumber of movements per PHC1 - 12,799

Min-Maxnumber of pigs moved per PHC1 - 1,910,969

Numberof unique PHC moving

Less than 10 batches 495 (57%)

Between 10 and 99 batches 217 (25%)

Between 100 and 999 batches 115 (13%)

1000 ormore batches 43 (5%)

ωIn GB, nearly half of the 415,448 batches were moved by a PHC, accounting 
for >80% of the moving pigs (Fig. 2A).
ωMost (57%) PHC carried out less than 10 batches (Fig. 2A).
ωOn average, PHC transported a median of 4.5 pigs (95% range 1 ς249) but 

showed a trimodal distribution (Fig. 2B).

Figure2. Importanceof PHCin the movementsof pigsin GreatBritain.
(A)Tablehighlightingkeystatisticsregardingthe importanceof privatehaulagecompanies(PHC)in the British
swineindustry. (B)Histogramshowingthe distributionof the averagebatchsizemovedperPHC.
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Conclusion
ÅOur findings highlight the role of PHC in the live pig trade network in GB, 

increasing the level of connectivity between pig premises.

ÅQuality and frequency of cleaning procedures of haulage vehicles after 
animal movements have been shown suboptimal in GB. As such, PHC have 
the potential to drastically amplify the spread of pig pathogens in GB. 

Changes in 

component size

ωThelower boundof the largestdiseaseoutbreakin
the Britishswineindustry increasesfrom a median
of 9 nodes(95% range3 ς46) when PHCcontacts
are not consideredto 239 nodes(95% range55 ς
352) when minimum period of contamination(i.e.
ɲs=0) isusedto definePHCcontacts(Fig4).

Figure4. Changesin the sizeof the weeklygiant components
whenconnectionthroughPHCisandisnot accountedfor .
Comparisonin the distributionsof the sizeof the giant strong (GSCC)and
weak (GWCC)componentof the weeklypig trade networksfor increasing
valueof ɲs whendefiningPHCcontacts. GSCCandGWCCareconsideredas
proxy measuresfor lower and upper bounds of maximalepidemic size,
respectively,for epidemicsspreadingin the considerednetwork

Changes in 

topology

ωUsing PHC increases the number of potential connections
between pig premises, even with minimum period of
contamination(i.e.ɲs=0, Figs. 3A-B).
ωIt is easierto reachisolatedpremisesthroughanimalmovement

whenaccountingfor PHCcontacts(Fig. 3C).
ωThe densityof the pig trade network is significantlymore dense

when accounting for PHC contacts than through animal
movement alone, progressivelyincreasingthe overall level of
clusteringin the network(Fig. 3D).

Figure3. Structuralchangesof the networktopologywhenconnectionthrough
PHCisandisnot accountedfor .
Comparisonin the distributionsof nodes(A)in-degree,kin, and(B)out-degree, kout, for each
premises(nodes)involved in moving pigs in each full week of the study period and for
increasingvaluesof contaminationperiod,ɲs. (C)Proportionof isolatedpremisesand (D)
globalclusteringcoefficient(CC)of the weeklypig trade networksfor increasingvalueof ɲs
whendefiningPHCcontacts.

Figure1. Buildingthe networkthroughPHCcontacts.
Schematicshowinghow edgesbetweenpig premises(i.e. nodes)
has been defined when the role of private haulagecompanies
(PHC)is accounted for and complement contacts through the
movementof pigs.
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