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llotrodueti.on 

Background 

Johne~s disease .in dairy ~e bas been observed wodtiwide for over 160 Years, and. its 
p~nce was first docwnented in Australia in the 1930's. The djSea5e .·~· ~· 1rilo5t 
AUS1ralian states·and has become.quite serious in Victoria Where' lli'Qwtd l7,per:e¢ntofhetd.S 
are known to be infected. The disease can eause ·significant losses, but in 111lWy l,t~ it 
remains either undetected, or is deliberately concealed because of potential problems with 
selling a property or its livestock. 

Jobne's disease is contagious and difficult to control or .eradicate~ A nwnber of,meas\Jre$.are 
in pi~ to minimise spread of. the d\sease, but .the costs and benefits. of1his ·app~llCh have 
not been .established. A cost~ffedive strategy for controlling the disease i~ necessary becaJJSe 
of the importance of the dairy industry to the Victorian .. economy. Over 60 per. eent .of the 
nation's milk was produced in Victoria in 1992-93, and approximately $700 million worth of 
dairy products were exported. 

Aims of this study 

This paper reports the findings of an economic analysis of Johne's disease in Victoria There 
are three key objectives ofthe paper: 

i) to estimate the economic impact ofJohne's. disease on Victorii,Ul herds; 
ii) to identify the conditions under which it is wise to control the dise(l$e in herds; antt 
iii) to identify industry and government activities required to facilitate. effective llUUlYement 
of Johne's disease. 

This paper is drawn· from a more detailed paperpublished by the Department of. Agriculture, 
Victoria (1994) entitled "Johne's disease: An econonlic evaluation ofa>n1rol options for the 
Victorian dairy indUS1ry". A. number ofeconomic. models are ~. in this. analysis to ~te 
costs and benefits of reducing the level of Johne's. disease. Space does not permit the details 
of these models to be described in this conference paper but. detailed analysis can .be fo\ll'ld 
in DAV (1994). 

l Johne's disease in Australia 

Nature of the disease 

Johne's disease is a ·bacterial disease which inhibits an ·animaJ's ~bility to .llbsor~ Iiutrl~n,ts 
through the intestinal. wall. Cattl.e contract JQbne~S di~~. by msesijng JUl mf'ecti~~ d.O~ :of 
the bacterium MYcobacterium paratuberculos~, .lJ.$Willy as ~v~, 'in.feed or \water. lbe 
b~teria establishes in the intestine of the· infected. animal where it ~es I,Uld ;~\lSCS a 
tll.ickening of the intestinal wall. 



Johne's· di~ C81l have·~ long in~u~~on,peri()d :~d ~Y ,'pt'Q~;thtQ~·:¥ve~al· 
stages. V:isible sign$ of illriess nsrely :~~ in. ~s lessUi&n;~~ .Y~·of.~e. iQy.··tlie 
third or fourth lactatio~ th.e .• ~·.:lll8y:~~n~'som~~11~1lltieallt,elfe¢ts oftJ1e·di~ 
such as lower milk production ·an~ an jnc~ in'theJU1imal's·S\ISCCPUbility tQ otl)er infe¢tjol)S 
diseases (eg ... ll18Sti~s ) .. Individuals v~. in ·their response to·. :bacterium, however, :arid: ~Y 
experience all or none ofthese symptoms. 

Only some animals will. progress· to the clinical2 st":Se of the ~i~,. which can .be :indu~ed 
by stress, such as when cows are mov~ :to a different .hercl Clinical.cases suffer:sig_niti~t 
loss of ccndition .and severe, non~t.reatable diarrhoea. certain death follows .as thet:e is •no 
treatment available. 

Infected animals shed bacterium in the faece$ and the disease Will ~read 'in a llCI'd .if tbere 
is faecal contamination ·of feed and watex:. Young ~ves are commonly irlf'ected.ftom ·mothers 
and bacterium can also be transferred from. infected mothers to offspring in utero. 

Human health 

The causative agent of Johne's disease, M. paratuberculosis, has been found in CrPbn's 
disease tissue but its role in chronic enteritis in humans remains JJ.ncertain (He~on.;'faylor, 
1991). Crohn's disease is an intestinal disease in :hutlU:lilS, butat this stage, the presence ofthe 
disease in cattle is not considered to be a human health issue. 

Prevalence, diagnosis and control 

Johne's disease is more prevalent in areas with cold climates; dense .dairy cattle popUlations 
and irrigation or an abundance of rainfall. It is a notifiable disease in all Australian states 
except for Western Australia, where it is regarded as an exotic disease subject to qWlmlltine 
and slaughter requirements. 

It is difficult to eradicate Johne's disease because ofthe difficulty in detectiDg the inf~ti'?n 
in the early stages of the disease. Animals with sub-clinical.disease can·therefore ff=rn.ain in 
the herd and continue to spreaci the di~e. Current strategies for ,controlling Johne's :di~ 
have the objective of minimising the spread of the disease ~ugh th.e.·.QSC· ?fte~ 8Ild,~u1l 
programs; vaccinationprograms;.and mov~ment.colltrQls.·Herd. ·owne,-s·witb'dl~o$ed:clinical 
and sulrclinical cases are paid compensation for the slaughter of infected 'animals. 

1 Su~UnicaH.tiseue refers· r.o· the period;~ the cow is infected ·.Witf1,tfle ~~um '""" ~ :ll()t:Cljspl~y fJie \iijble 
signs of infection. · 

2 Clinical.·di$We·i'efmjo tf1C•pcriod·wl)en t!te.·cowshl)ws the ·yisi~t~·si~iot4i~i'-~.~~,;.~~fl~. 
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3 Tile total ~·t ofJohae'• ~dilr.Ue in Victoria 

The. Dltlinoosts of Jptme•s~di~.;~ ·u·:.ll,:~Jit•o~'IPwer•n.rm·,~uCij'Vitr•~(~~­
·mdust.ty·· .. etfici~cy··due ... to····liv~lc.·:m()VerneJ)t··.testrj~.ons.~· ·F~·~~Vjt:y.~li-t·.l~~ 
.Johne~s·•~se.asc··dismpts..nonnal.:~~:pOlici~ ;for;repJ~ent~~\V)i~·:~··Jl'iJ.~i:r\~·~\V··· 
dies.·sudclenty·:~m•a.~·.~d-waY·tb!YJl\lll···a,~~tJie·nwnh'7Qfmil~ng·eq,ws,~I$'~Cf. 
usuallycarmot.bein~ until· the .end:coftJ1~:sea.sc>~-·Costs·~·:in~:·.~~·low~;niJlk. 
pt'Oduction,. and the loss .ofcUil :aJlimals. · 

Th!=.oost.ofmtuc.ed .. f~·.~uctivity,d~e.to·.Jobpe•s,tii,~· i~ Y~~ria has.:~,~¢•.11~ 
by emjmati11g tlle rel~fionship···betwml·· elini~ ·~· :8Jld ~st,.:1nd 'tl1en ·~~ll!irlg::~s tc> 
the State• level. The e1fect on .dairy md ~f.berd productivity, :~ ··be,en ie~ea ·U5illg 'll 
Whole fmm herd m()(lel v.rhich was d~vclo~ ·Jo . mimic tbe ·. y~~tc>-Ye.at ~ork:41~~ :()f 
~mmeroial dall-y and ~f bents. The o,bjective .()f th~ ,m()(]el. WJ.S to e-ll'~ thc··o~~,()~g 
processes of~ l\lld ·~f •hf!t:d manag!=mept to :jn.q~ud¢ ifiilk: or ~f;~\lCti~n, 'Jev~ue 
.earned, ·enterprise costs, hmt d~, re,pla=nents and ·c~. 1be m~cl·nm$for·l1·15y~ 
periQd t~ take .into consideration the impact :ofsu~linical: and:clini~i Johne's msease~ cas~s~ 
A d~~led d~sqiption .of .the ··model is contain~ in DAY (1994). t.Jsin,g .jhjs nt()del, it.~ 
been .e~ated that the impttct of one .¢linical: case Qf Johne's di$CaSC. per ·year pn (8J1I1 
productivity is $1,803 for dairy betds and $800 ·per year ·.for ;beefhetds. 

Stud livestock industries ~ also .adv~ly att~ted ·by Jollne's. cij~ .~use ;~lc @m 
an. inf~ heni should not be SQid as' ;mid anilllals and are ~lly 'S(mt fo~ sl~~~~ to 
estiinate the economi~ impliCt ofJohne~s :disease in stud. h~, .a,,patt.ial.~~librju~i nie>del.Qf 
the stud and. sla~gbter indU$tries b.as bc!en develqped~ In . this model, the. ~PJ)~Y of ·~Cl 
ariim.als is diminished ·~use ofJobne's.di~. 811d these anirnals .. are then ·~ded to.:t&e 
S\lPPlY of sla\lghter ~s~ The ·ecQ~otni~ ilppact of:~h lldditi()nal anim~l cijveried ft()m 
the stud to the slaughter ~arket is estim.ated to be ··Sl ~675 per year -(DAV, 1994). 

Aggregate cost of productivity and marketing losses .to ·Victoria 

These estima.tes ofth~.productivity a)st,p¢r~:~per t~·ha~~·~ ~s•¥:·t~;tll~iStJl~ 
level using. a. databru;e .containing .individ~:ffatn:~rds f?f",'jjijh.~·witb :~rcled:~linical 
cases of 1ohne's dj~e in· VictQtia. The .~f4},:1$C ~ ~t:Jeveloped .froJD. :~giQ~.v~ 
rc!Cords ofherds with Johne's disease :dating ~k~,to 1955~ 

the ~~b~. ct>nUilils information .such ~: ~e shi~f.Y Qf :cliJUqal. ~~·i~· :~b ~~ ;~~ 
J1U1nber of YeaJ:S each ~herd ·~·.'been ~~ ~~ in~ber ,t)f~r~~~ .in~'~~· ·~~:J~~ 
Whether the .. Wee~ h~ ~·~f'~or 'dairy;~~~~~~·()r··~;·~~~n~s~. ~~.;yit.ti~l~ 
·r9r •each·.Jierd·.m··.the··tbnab~···we.re··~PUI~··;t().•:'~~~··:~.~.~···~~··'Q~;;~"''!!~e 
nQmbq .• of clfuiw. ~s·.··lll¢iy ,to·.~·.·~~·r~' iJle··~~·,Q£.reijt.U;cCI.:.proauctiVi.Jr .. o~.il:f~ 
hreed;r :basi$ .anci .. f.he.pmr~ence· :of'{be.~.;acro~:rdie·:~~ 

The :information derivea·:tiomthe/daitabBSe ·is.·!~: m·\tlble'.)i. .. 'The .. aatabise,!tbn'mts 
of .1318·~r&,()f',inf~ tilei"as iifi.'\J:iaori··· ...• ,fitjfti}d~cli{iaft i·~····· :. e.',c)¥:~ ;jj2j.irilrrilil;;\:. ! •• • 

·'······.· ..• ·.·<.· .. · :·.·.·· ..•.••.. ·· .. ·.·····' ....• · .. ,. · ...•• ~ .. ;: <.:·.<··::.····:······~;c'··•·:·J!·~· .. •:;;•'?!.~.·.··~ 
y~·were .sl•ughteted:'follpwip$~'tJle•:CJ~~tipnJ)f ~~~,~~~9~\t:~fl'plijl~'~r~~·•· . 

.. 



f.·.· 

Dairy .s~t;tor 

ln··.·Victo~·~.·~o~·.~q~¢•s.:di~~:,~··.:~.;iJl .. '~·.····~~·.·.···\\'fi~···lill~,·.(~·:!{~;t:···~'·~ti 
ofall· illfecte4 herd5}'bave.~rUe(l;5Qrqe•itli~ey.o~.iJi~!· .~~~i77:~:.~(:<:J.~4()~t~). 
of·alJ·.·.tepotted•:.ctqu~ •. ··~·C)fJ~.~·s·i~·~).oriR~~·.ffl>rD.•·c:()tmn~ll:·~·~···~~~~·.Wi~·· 
only 4 per cent (70 1cases) ~ing.;~Jed';th>m ~ •• ~ry ;fiijri$ .. 

Tbe ·total .. cost· .. Qf7'·redu~:·f~~prod~.vitr···•~:tl1~'··~·.:itld~·'as•·••a;:~$ult·.··~t:.~?tm~'$.·~i~·· 
tlas been .estima~ .at: $4 .• 33m:per ,y~~ 'J\ift,y~igbt:.~·~t .. oftl:l~~·~st$:·(~~~$3.:~iHioQ)!arise· 
from ·commerciaJ .. daey .. fartm··wft~:.;UJ~~~-."~~·~~u,Ct.jYity·.~ .• ~i~·>~~··;lli;:~Z,,3~.~ ~~ 
infected .. commercial .. diirY farm. In .... ~.~ ~ct ~d~, .tb~ •. CQst·Js; ·¢s'titn.ated·.:tQ :be,.i$l.8p1. ~r 
yeM or S39,000 ~.infected rarrn.Tllelos$C!$,,lF ~d·f~,:·llre :mgb ~~~i~~~~:Pif'!~ 
the i~p~t :flo~'S tQ ·the·enclre. stud amirtual>cOJ:pp:>n~t· ofthefann~s,tuJilo~ Wbicb:ntr!J()gg~r 
attracts prenlitltl1 pdces. · 

Table l Johnefs disease abservqlion.r qnd CiJ$t: All i'nfot:ttdffJ11tfS .;n Yict()ri(l. 

lndustcy;Sector Number of :Nulll•t·'~fr 
ller:ds ·,ntb l)~i.ri l" 
Jo~ne~$ ta(~tijl,·:b,rits 

·d~ c·~~~ce:"r 
. :tat~) 

Commercial dairy 1,070 
... · 

Stodda{ry 6.~~3· ,<J4P) ·. • 

l.ll6 

:~,,.~r.,t 

'~-~·:'~ ~,r,y~.~ 
.. (~.Y,,_I~·"r 
·~~)· 

..... 

. ..... .. 

iJ!t)ip»al 
;~~~~Q 
$.-·:(.Y,..,I~ : 
per :rarlll) 

. ....... .. :. ·.· 

123 'J~·(-1'4§): l: 04l1.(l~lt)J 

Stud·~r 21 
.... 

Cotrtlfllttd Dlllty/jttf IUl. 

Beef sector 

There:~ 144·~!f~ With·re<:ordea~~~i~ce,(if1ofute's·Clj~in ¥1¢~11·:.~•tbe.:~~~ 
<;ost ·to·the~ rarms.·is e~~ .~i~; S96Q,®O'il~~~ ~~·qr:!·$6,303\,~ :4rtn~ ·Mc>st.pti.·Ut.~se 
r.()sts stent<frorn st\ld '"'ther·than '®!DlDeteill beef:farms~ ' 

T:b~·PQtential productiVity •¢9$t· ··C>f ·~Qmt~'$4J~, •():~tifltp:ls ~,,~~ttfi··:jq.;~.i$.~~7~~,. 
·otc•$4,18l.·~r:·. IIU-p:t. ·nus is ··~·· «lll$CtVativ~··~te ·~~. ,,:pffl~i~i·~~f4S·~(J~:!~·~:a.re 
probably it~cornpl~~~ · 



To.•esti~te,the·oo.stc.ft.t.e,'mtWewtJ~t;®p~l$•·~~~;u:!JiD;ij,fu:!•,;,~:~;o~~91lil~'$·dj.~~ 
within' AtlSttali~ ..• Jl·•J'tldi~"~·~ijj~Uf>ri~:~iriJ~~~~·9fJ.iR~~;·:~~·iD.~~~e'~i'~;~~~lQped~ 
The method ~~· .~~i~ ··~~~~~ i!t.r4~~1: ~~jr,t•~ .. :P~:V~ (.'l~~;, .. A.~~,qf~~~: W!~~Q~:~~~· 
move.xnen.t ®nb'o'ls Js ptoyided 'irt>~~~·t•· ~~·~1!9~~~~~··to yi~t9ri*·JOf~~~.·~~~~ 
moveme%l.t co.ntrbl~ .(or cattle.ttariSpqrtea·,int~tatei~·;~:,~Jt-d ... tQ;1~·f>etW~n:S~69;()()P 
.and $4851,000 per yca.r~. 

N&arn.,r &)f:p~~J4·~:ta•o 
NSW ·•~ct; QIJd: fn-JI) V~ 

N.-fllf)er o[:caft)e. •1Jited 
hit()· N~w· ttoarVIc 

$82~700 

" 

'.Qii~ ·~ra•c' 
···I. 

E~p<>rters ·oflive .. ~cartle .... ·rac,e.·hi~err.·•C()st$·.·~~~····tbeY.:J,t\~···· .. c:g~t'IY·'~tb·,,~.~~ti~~P$.··.~·•~·.•~~'l 
impgrtin,g .. copntdes·to·.(lemo~fe·.~'cattl~.· .. ~;·.~:~mJ4F~'s·di.~~.;~~~;~~~tiP~.· 
arc~ .. similar «> :those f?r 49mesff9,·~vc;~~ ~9:v~.~t. ~~~~ :~!.~· ·qf ~mpij~tn,r,:e J~· ·~11' 
est~ted usigg a·Qclde:m.Qdel, wllicb, is. e"plaipt(i·. in, f.le,t&U ilt>P!\¥ (l.994), 

I ' I 

In·.l.99~·941 .. ··m?~~tely.•.·2S7~QQO.·liv~···~~att.J~ .• ··~··.~d~ .. :Q~··~·~hil:'l5:;~···~t;;~~·~. 
·pr~f.qf I()~e.'s ·4-isecl$~ ·fr~·~···''fhe ~~llo~~ .. ~st···~~.··~~g::~4,cett.ifY~s.·UY~· ~~11 
~tijel folrJohll~r:s ~~ase ~~ estiln!lte4'tQ.;be::$t~ iffiiliq~ w·~~~·~·. . .. 

~=;;~:~~~~-u~~,~~~~~-~t~~~· 
ftom. mtetsutte.' · a. :international movement controls ;iS ;s7:s···mnliori:'·· · · .. ·.: .cart · 

I I I• I ""'I' 'I 'I 'II <'\','11 "Q, I "','1'\'\'1 1\ '"'''I' I •,• •'1'''1" ,.•';1' .,-,'1' '•""," I • 0.11<':1 ,'''il'\,,1 I ,'"•'.' ~.;..~~. '•:•'1••,'1"1'1'\"'"'i<'~•,•;y,, ... ,,,,• 
',,..,·· 



·'·· ·.--.. ;: 
' - --------':'-"'_:·:; ·. :"•; 

:_ -'~~@ctya~~~--"(SiJI): ,_ 

"T~l~t:()f.JOhat~i.cl~te>r \'JCtOn. - 7.4$ 
... d,;r~~J'Qrf.:lll . .-rk~t 

4 ConttoJ,strategies for .Jobllt-~J db.e~e 

Dairy produ~rs ~ tedu®. the 'P~V~crtce and ~$! of\Jolln~'s ;(lis~~ -l1Sillg :~f~~¥ 
man~gement in conjunction with. a test :Jlfld cqll :pro~_ Qr -a v~i~ti~l1: ;ptQ~t ,~f~ 
rearing ·ma.qagement involves--eady sepSfation. and·~$- of~vc~,,in:isol~tiQ~ fi'om.~~m~~nt 
and. cattle, which redu~s tbe expo~ of98lves to a Jie~vy ,b•c~~·lpa(l. :~em~ :~J~tivelY 
low in cost, calf rearing techniques ,can be U$ed with ~ither a 'V~itlation: or t(St/slaqgJifer 
program. 

Test .and ctl/1 

Evide_nce sbows that the pre:\'alence .of Jphne~s cii5e~e :jn ~ ,~~ ~ ::b¢: ,~~c¢<1 '})y 
testins_ •. all -~tiit-C()ws.amtuauy, and---=u11m&-in(~~4 ~s IUld tb~i~ J'f?S~Y,iJ'<>~th~ ~~· 
Thi~ ,~~gy rc~duces tbe: level .of ·irlfec:tion .. in',~, h~ra 'b~t \\'ill :QQt r.t~~~b~' -~~~,tb~ 
9isease becall$elbe ·~~_(ab~rbe<J-ELIS~~), Wh,lch.·i$-- ~ntlY ~ram~it~ .... Wij}t)gly 
identify 1lalf.of the infected 'anin'lals ·in a :herd. 

TI1e. ELISA test ·co$t.varie~\ ~tWeen:·$10 to$2Q,pet?CQY!'·~r .... fi:.~. ~ot ~~ •11s1'¥~i$~~~ .. test:~~ 
cull strategy has beep·simUla~'~mg,an·ELISA. test,·~$fip~,~l3.·per;b~~e~~\ V~·,~:~ 
are not inclucied in. the cost of the -test as it shoU!d:be•'Po$SibJ~.fQr ownel'$'·tq ®.llect,agQ 
forward test samples to l~}'Jotatoties. · 

Vaccination 



di~.·#S~ .•. the:•~·.····~rn~.~·.··.:J~liy .. ·~.f~!~~~¥~9Pi;i~~·~····~~~···t~.'~t®;~ii··;ii····.···· 
revi¢weq.:by· :lfoltp~ in··-· ~~i(:Ul,:;~:~t'992)~ . . . . 

(;~ 

A· ~jQr .. proble~· '~We.d. ·With .. ·· :v~.ill~:··~;.J~:;,~:;~fJj~WJ..tty .. £9~·~;,·~~ 
anitn.ais . ·theit .C aTellt·status.!i)C'• .. · \tantamount:: to that of.iDfecle(i;.jnjffiiJs~:yjCciDaWOll1W1ioot 

~ll·• .. :s~eri11Jy··~.Uable.:~··.a .•. J'&¢•j;~· .. ~~~l~·~iii:.~ .. X~~.:)i\~!!'1§:·4~.~,,i)tF· 
fa.¢t'tnat:tbe:~sm¢e,:($t:~jpj~'"Pim~Jsiwti~hJ.:~v~~Jl,(o~4~:\~ffl~i~>.e,1f~ ... UlSi4~ 
,~d. :nwJove! .cattle·. ·~.lb. ,1Jqvitre. · 'lll:k~r¢f#(JS:/.$· :m• \til¢· ·~~llil.l·~~9~ c.~P}9~~~~~ · 
completed. In N~w 2'~ani:4;the:low··.~stofv~iJiatj9il.·i~q,:·t~~~~!!ewl~Jy·:~vr; 
control procedure evenfot.fhc>se: ·.~··.It~: wtncb;J:lAy~ f~.¢iiijl~ly :~~~>Mi.n'l!'s~ 

The ®st of a v$Ceine nlllSC$ ·fro~.$2 .~· dq~:for ~l~~~t~cX)~"~$QJ'7.~ ·~~~)4~ 
$lS per do~. ($3~56 per:b~~).·:.~.~Qipg. ?ll·.·t1t~···$0~··8J:ld~t;'~~ti~~~·Q~~Y~~~,.~~~ 
Th~·.CC>st in AustraJialw:been:some ,Sl3.!~'do~:·Qt'tpQ~,.b,~.~·;~f,be::~~i~ ~th 
the .. $mall .. q~titics im.ported)~ Ute co~ ·~ N~w ~~g 'j.s. ·Qluchd~.$S<tlJ1UJ 'tu:»s. :~or '~.~ 
purpose 9f'tbis :ruullysis, ~ v~ine.·c:q$t·ofSS:per QQ~·.($l~~O;pq: b~~)··llas ~n,~lldop~ 
b¢cause this is closer to the price ofl}le. ~ac~in~ ·\lSed .in Nc=w ~and. 

The effectivepess of each option in contrpUmg the· di~e ·varies but QO $ingle: op#on 'Will 
eradicate the disease from an infected· :betd ·with .~ty. 

Costs of control versus losses from JQhne's tii~·e4,fe. 

The cost of these control stra{egie$ were ~FP~~ witl1·tlt~ 'C9.st of Jhe, ~~ iW ~lt 
individual herd1 .estimat~a fronrth~ d;ltap~.descnbe(}·p~vi<>ll$1Y~ ~i~!\ill~t¢,$Ul~·~~ 
of Jofine's di~ tO each ber~ whqc each .po,int ~~ts ijle •ay~~ ;~~:·.~it ·~f'·rJtf! 
di$~e~ per b~t:der. The CO$t ofJQbne,•s di~· vari~.C()~idetab.ly ~~.n ®f~ilt:~~~' 
ranging from .$300 per bl'eOOer to 9Jlly.$0.06.~t''bte¥~··l{erd$. WbjcJlrd.iSPJ~~i}p~:C:O~ 'fC 
mostly studs which are p~lpd~.frorn·~lling b~g.~s. TJie;;blllk,<>f•Ul~··Pfc>Jil~:.;js 
meide up of COJtliilercial ®ry and :~f farms~. 

Figure A Cost of Johne 's disease in dairy Qfl(i :h,eefherr:lr 
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'fest···•4Uld····cuii···pro·~ .. :~uld.·IJe···~l19ftli~.~t.J~fi~ .•.. fot··~j~.· .. ·P('i~~~:;~,·~F­
~il1Jt.t,ipn. ~uta i:.eJo;sti1iea ·f.gt<··9tlS gf1Ji~~ :·~~FJev~l: :)ll.Qil~H!ftg·:~u~en~;lit,:D.~¥ 
(1·?.9~) .. ~ows .• ·.~· .a.~~~.t·~a· •. ·.~wJ· .. ··:nro~~;~ .• wQ~wtm~.·.;if••·~·•···~····rnnry.ip~.:t~·s·:•~•·.~-i~.~ 
1 Qr .g.t(.}te ~IiUicaJ ~s;··lF y~, WbUe ~ilia.tjpn ¢.t;Qla.,~··· wQrtJ!wrul~ ·mv~¢nt·¢v~ 
if Ute ~erd $b()ws up ()P.Jy ·l cliDit:.IU•~ .every· tfur.t.·. years. 

lfthe cost ;of the -vJlC¢ine rose to $~4 pex- do~ (SS~69~~), :it WQt;ald: ~U.~·~Ii9gtjc for 
87% of ~tded herd$ .witlt1oooe~s di~. If .th~. ·~st pf~tJ1e ~; f~U ·JQ· S$ .·~ ·~~$t? 11 
~st/ctill pr9gram would ~ economic for 7~A. of:.recotaed ihf~! hetd.S. 

FtU"ros:in¢lud~ .. iJ1 .. tbe .. datab~~.Ju.ve·.·~n.brokt:n· .• into.f9ut:.·~tegprie~~····.C()ffiP~.sip~·-~·.Dlll)~rpial 
dairy :herd$,. conun~i~ ·beef her~t ·$tlld ~f81ld 'stud. dairy ~~. ·rr11~ .po~~UJil:;~~fjts 
ftonl_IDarulgin$Ute di~ VJUY within ·.tbese ~rn~ .• ·Bff~tm8·"tb~ ~~t tQ ~Ph · .. 4i.~. 
~ntrol isjustifiable+ Gcm~Iy •. theteis; ~··strong m~ntive fo~ shld·o.wners· to·~tlt~'~·~ut 
an,.~xpepsive control pt'()gram. or not .tQ declare .e~stcl\ce .oflfie di$e8$e· to~ ~uthpriti~s: ~lJ$e 
trading restrictions call$e such high economic losses. 

Before .vacci.mltmg, .producers would need to COll$ider wbetber·tb~y ~atelik¢~Y f().·~Il apirp~s 
to interstate or export buy~, ·8,$· Johne's disease v~inated cattle .cann<;>t Wl~~r :P~nt 
arrangements be traded in interstate or ~~PQrt mat}cets, .IndhridlU11 herd PWn~ WoYld :J.l~d 
to weigh.11p the level ofloss from the Jobne's di~ 'infectiQn wifu the. e®l1()rn:ic ic:>ss:9frP,C)t 
selling to these markets before. embarking on a vaccination :pro~. 

S The role ofGovemme11t in controllillg Jobne~s ·disease 

Herd mrumgers will invest in disease control only to tbe .P9int wh~ ·~e C()sts <aig4 ~#~ti~ 
of implementing disr,ase ®ntrol measures bal~c~. Whenliv~~ di~ '~t¢ :~ · 
co$ which are not accounred for by the ~e4 -til~ Jr#lY ·b¢. $01.1)~:rQJ~:for JJ?~~eij~, PT 
indu,stry interv~ntion. The existence· of externalities• generally ~gest ~*,:~et.~ Will'i~l 
to efficiently al1~te resources. 

In th~ CASe . of Johne's disease, the on}y ~xte~ity wlri¢h would j~fy :govwent 
intervention is the cost caused. by .,the di~ .sp~g fi'Qm, Qne ~ercl to.:i~other··~en 
;mimals are move(! between proJ)(!rties. Industry lll)cL'or ~O,"~ents. Ill~~ ~pwve Ute 
effectiveness of markets by intproving Ut~ mnount anQ/or qUijlicy of mlltket in(Q~(.}P. Qn 
which individuals rnake deci$ions. · · 

Government intervention.i$ ,not.~~. w D1.3i"fain ;,~~:tc)·~tt ~~-;~~-~Qhn~'& 
di~ is ·so widespread in otht;r ~J!Qm~$; G~TT-~~t~, p~~~~.~~.I~ .. ~ •. pf 
disease as a non-tuiff hamer, :111d ~~ :pf~e t@4~·'~;ti~PP~<P.f $,1.1C~ <~~P?"'wit.h fl:!e 
us~ wbere Jobne'& ciise45e is.·p~$CDJIIl~.···lijSfily .~.~~Jy::\9 .~~,:-~~¢4 :(<JJJ:io®U ~r·ar, 
1984) •. The role ofgoveroment clltrth~fQ~ .. ~ •.. ~. w~ 'minimJS.m~·m~ $P~ pf 
Jobne~s dis~ froltl one ·h.erd to ·~other. ·· · · · 

• ~iti.~. an; CO$:wJlich Jljl~ (]ll -~,fli~~ .of:~i~·~::a ;atilt of w~ ic:ti~. qfiiidh'i~· Ttie eost.s 
Un~ ~ th~' ~9f!JY by air.poH~ori arce·~~~e5. . 
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lbe nate. of tral1$llli~ipn. Qf1oh1l~~s :~,·~~··herd$ .~'\bemteJ'llW~····W,itll.·van9U$ 
disease; control m~s, $l.lch ~ts: · 

l) ll'ldiVidu.:t allilnal ·t~ts .. involving the use of am individ\Ud' -o~c te,st 'ror ~s 
move4 fronl 011~ hcmi tQ ·anotb.er; 

~) A ban o~ ••Ia ... iJJvolvitlg a ban on Jill anirnal sales frorn. illfected ~gion5 or :firms't() hJllt 
the spread Qf the di~; 

3) Herdhistorr:repor.fuag -·th~me- involvmgalow·costh~f4·~P<>rti!lg ~~~~ bYYm 
of livestock b,ave,access tO infolll'Ultion ·on. the nwnb¢r and:hi~t·y of ~llitical ~$ 9f1p~~·s. 
disease reported; 

4) Sale of vaccinateetanimals -.involving the ~nna1u~nt identification Qfvaccinated ~s; 
and, 

5) Development of a market assuran~e prog111m "' involving the developn1~11t of a .UJ.¢tbod 
of herd classification as~· means of increasing the information on. disease stafilS availf!bleto 
buyc:rs of livestock. 

Each of these measures have ~n analYsed accordirlg to (heir ~~feQ'lxmefits .~1~ C9~, @~ 
df!tails of this analysis are found in DAV (199.4). The .apalys~s was cpn~ucte~Lby·C;f~te~~ 
the actual and critical prob~bilities of purct~mg I.Ul .infected ani.ntal \ISing ~h,: Qfqi~~ 
me~ures. A critical probability repre$Cllts the. point at .whic~ !tile e~~ ·~~fits• o~·m~ 
rn~ure are equal to the expected costs. Actwl} :probabiliti~~ pf·,p~haSin,~ .in{~t#l ~~s 
are influenced by factors such ·.fl3·· the,num~.of~~ te~ perj"P~eQ,:tlP~ :wfj~~ tJt~~~erd 
has .been vacci~te4. For i~ce, if&rlinW,s are rnn4.ornly Pwchase4:frQrp ¥ict~ri~hetd5, 
one animal in 38.5 is lilcely to be inf~ted~ On~ movement ·te5t would reduce,this>.tO 1 iii 77 
because the ELISA test has a sensitivity of SO per ~~~t. 

By comparing the criti~ probabilities with the.~tetualprobability ofp~~ing ·.I.Uldnfecleci 
.animal, it is possible .tq .itfentify wbic:h di~ control ,actions ~ .apprq~Ji~t¢. Jflh,e ~tycl] 
probability of purc~ing an jnfecttA Mimal .h; le$S than· ,the ~tic.al·p.vbtibillty.~ then ·.the 
rnoven1ent control should not be ~plelPellted. lfth~ ~ijl& ·pro~hility ::qf;plJ!~~QI~ :an 
infected Jmimal is grea~r .thnn the criti~~ prQbability, then the movr:m~t~nttolsft()tlld be 
implemented. 

Estjrnates pf the .probability of PlVClulsktg mr~~d A,niiDa}~ ~ Qt\leT ~~~~~s ~~ 
obtained fto~.Ridge.et aJ (l993), Thtre$jl)~ of.thi$fP!'.~!hr~:~.~:m~le,,:4~ •• Jr 
the probability P~P\ln:~in~ •~~Q:mf~~:,plhmu i':~~:tb~m\ijt~.£ri~~ PM~~UI,~~JJ~ .. {·~c:~ 
bas .·been ~rdea· ·to. iQcli~te ·tAAt ~e ~~vmt~t '~Q~J.<ill. ~~~~9~!~ Pty~e,*t.~e -.v~~e~ 
ill p~th~s ~~t.tbe ~ti~.·~ ijl~ :prob~~~~tr .()f:p~~~I!·AJI··,~~· .. ~ 
ll!ldJbe critical prpbt;tbility. 11te lliglter·#te ratio, tlie.'U~P~.~!Jgb~ ~,··t.Jje;ptt)veme~tc.;oQ@I 
be ~pporled~ .. 



Table 4 Move men! controls required for Johne'$ d:i.retlse 

.,, ·:,' 
~tl!f~l1 

( 

lJis,tUe con(rol.alon CoiDmertJal Cc~•IDe~U.l ·Sttu·h~er '" 

-.try bent 'beefberd 

MQvem~nt test "(1;1) Xrt) Xf.®t> 

Movement test + •erd 
bbtury: 

Prevalence- 0 tQ' l% X(;) X(;U) X<,.ooot) 
1 to l% J4;.m X(.J4} );:(.~~ 
1 te> s•;. (O.OS) X<:•7) }(,(.OQIS) 

5 (() "(l,l) .f(l.~) X<.OU) 

10% "(>;~) ~(2;l) X<,01J 
>10% 

Herd history: 

Prevalence 0 to t•;.. "(6.1) "(l) X<.:w) 
1 tol% ,f' (IT} "(l.f?; Xc.OS> 
1 to !'I~ ./(:rU) .f (lH} XPl) 
s (0 

" (14) "(ll.l) X c:rn 
10% ., (1)6} "(00.'7) XCJ9l 
>to•;. 

Ban on movement X X X 

Vaccination ID l'tH} ,f(u) ~.OJ) 

Recommended livestock movement controls 

From this analysis, the following conclusions can be made regarding stock movement 
controls: 
i) There are no ciretunsta.nces u,ndcr which anY di~ c-ontrol action should l~ ta1cen 

for animals being mov~ for sla~ghter pprpQ~s. 

ii) When purcha$ing aninu.Us for ~d fanns, absolute assurance that animals· are.~ Qf 
Johne's disease will be mtuired. 

iii) Wh¢re ~als 8fe moved tQ coDlJilerc.iaJ ·dairy ,(wm$, .~ .m.ovemt:r,tt ,~$1 ,sh(>uld .•Pe 
applied if ~s .·~. pt1te~ fro~ h~ of~()~ J91lge's 'd!~ 'P~VAlm~~ 
rt is not necessary .to test if anitnals ·~· fu>m b~ :JalOWQ to 'AAV~J~w Jooo~'s.·~~ 
prevalence. HQwever, it is prud~nt t() ~st an#nals :fror;lllt~ wiiD lijgh~ p~v11hmce. 
This recx>D1Dlendation cnly applies .jf v~UultiQn •i$ J:l,ot Wjd~ly .~: · 

------------------~------~--------~~~~~~~~~~~--~--
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iv) 

v) 

vi) 

vii) 

When moving ~~· olltQ cc.mmercw beef~.· ~ movernrmt ~ ·~· .Jlot •:l)c, 
n~sS81')' 1Jnless. ~s ~ draWJl frcnp ·th~ g~enl1 JM>pu.Jation.pffilrtns;h~·knOWn 
to have high Jolllle•s di~ prtvalence. · 

It is JUWJ1Y5 beneficill] to illv~$~~ th~ )lerd histQry when purchasing anitnals 
destined for commercial daity Qr beef~. 

If vawcination ~mes an ~blish~ CQntrpJ option, as. ·~gested in ~bapt~ 5, the 
purchase of vaccinated aninlals could ·provide the most C()st · effective inethod of 
corurolling the sptud of Johne's disease. 

There are no situatiops where it is n~ssary to ban movement of lln.irn,als. 

Development of a market assurance plan 

A proposed herd classificatiop schem¢ (NationalJohne's Di5al5e Market AssU@Ilce PrQgnmt, 
or NJDMAP) was also analysed to cpmpare the costs associated with introduci.Qg ·the scbeme 
against tlte benefits from reducing the spread of Jobners disease. In. this scheme, h~rds wol.ild 
be repeatedly tested and classified according to the number of clean tests achieved. The 
classes of herds would range from "suspect" on entry to the program, unless "infected'' is 
more 11ppropriate, through to a succession. of "testeti negative" classes, {TNl) to (TN3). Tile 
proposal emb111Ces the concept of "Free Zones" which would be declared as a 1\!Mt of 
evidence provided by State officials based on the outcpme of strategic plans~ ~ological 
testing, or other monitoring. The system is <tesigned to minimise the risk of i.tltroducing 
Johne's disease into lUlinfected herds, · 

A comparison of the benefits anci costs arising from the program found that in its cumnt 
fonnt the NIDMAP approach is not appropria~ for conunercial ®iry herds because tbe c:qsts 
outweigh the benefits. The only situation where the ex~ted ben¢fits ex¢eed tb~ ~$~ .of 
compliance with the NJDMA.P is where stud farms pwcilase anhnals. Uo:wever, wll.Ue Ute 
NJDMAP approach is excess to the infonnation nee4s Qf cprrunercial .®,ry ~md ~f 
produ~~. it would not provide. stud owner$ with. enough assurance of an lplirxlal's di~ 
status. This suggests that th~re an~Y be Iinlited utilisation of this approach even ·in. the smd 
sector. The NIDMAP shot1ld, therefore. rem.ain A. strictly voltJ.P,~ ~h~" ~Ci ~ ~o\lld 
be. ~en not to link any interstate movement controls to the N.1.0MAP ~aqh •• this will 
give rise to signifk.ant economic costs. 

An alternative scheme has ~n developed which all()ws for .a greater range of infon,natip11 
which will be relevant to a broader ~Jrum of th~ 1iv~st9ck ~Jcet. Th~ aclcfif.io~ 
classifications of anhnals 8$ nC>t Jelevant (Nlt), nop·as~ssed(NA), W1d~gobtg te~tjng (JJI), 
p~a1ly Vf!Cci.Qated (PV) ·and full he-rd v~inaQQJ:l •<fW. :b.av~ b¢et:l adaed· to ~e ~sted 
negative (1N) categories discussed $hove (table S). RecoQ).rn~~Oil$ for .trade in live ~e 
~een ~lassifi.e4 h~ woulci ~l.llte to the rislt of spreadiJlg. cU~. Dc:tail~ of tb~$C 
recommendations are in DAV (1994). 

Econo,ic evaluation pfcontrolling Johne'f dls~e J/ 



'Fable 5 A framework to exparul the national Johne's diSease mar/cet assurance prttgram 
proposal {NJDMAP) . 

Category Description Man!g~llleot or ManaaeiDeat of 
lidh'idualaafmal llerd 

Not .relevant (NR) Regions deemed:~ be 
economically unaffected 
by Johne's disease 

Non-assessed (NA) No assessment made - could indicate no interest or advantage. perceived by : 
the producer in herd history assessment. 

Undergoing Animal either reacts Subject ~ whole 
testing (UT) or:: does not react to herd ~ting , as 

ELISA test perNIDMAP 

Tested negative One, two and three Animal does. not Whole herd with 
(TN) successive clean tests react to ELlSA test DO reactors to 

ELISA· :test 

Part herd A vaccinate has All replacemegts 
vaccinated (PV) received vaccine being vaccinated, 

with subsequent SOII'Ie adults not 
nodulation at the ~·vaccinated 
site. 

Full herd A vaccinate .has All repb~ents 
vaccinated (FV) reeeived vaccine ·vaccin~ all 

with subsequmt Gdults now 
nodulation at •tbe vaccinated 
•ite· 

This approach· reccgnises the role of vaccination as both a means oflinliting tlt~ .jttQ<luctivity 
costs of Johne's disease and in limiting the spread of the disease between .herds.lt a1sQ tak~s 
account of the fact that a test and cull ~gy will.be too ex:pensive for manY coD1lllercial 
dairy and beef farms. Tb~ concept of herd or area. vaccination, even ·restricted :to QdqpJion in 
closed commercial herds trading only in bobby calves, surplUs heifers;8lld atged cows., requites 
a substantial change in industcy J~nd veterinary thirikiilg. 

Vaccination as a management tool 

Once vaccination is established as ·a means 'Of ;J'IeV~~g cp~ ln~ak:i~~~ d~Wil1to ·~O~e's 
disease, a trade insw:plus vaccinated ~s is:lik~Jyf.o devele>p. In.NcwZeafilnd,>VS(:~~~ 
cattle. are said to attract neither a :pell8lty nor a ·Pretnigiil 'Wil«:ll·:S()l<:l. Tb~re is 'DO :~IJ ·wfjy 
vaccinated .herds should :be completely bamg. from trading, llS long ~as ~~h trilde :does :not 
increase overall· industry prevalenee. 
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After fmni!iarlsation with vaccinafjon ·~.· ·a ~eJl1etli :~1, Q\Vne~ bf v~inated:\h~ 
miW!t be :prepared tQ· purchase, bn:.tding ~k fttlD1 ·vaccinati:d heros ~i1llisin8dn;pr9<fucilt$ 
st\ld quality or replacentent animals. The . factors: tlult Wi}l be Uriportant. m establishh1,g 
v~.ination as a m~~ent tool to COD1plement testing are: 
• tl}at the selection of whether to control the disease, ·and by what s~gy, ~ · th~ 
decision of the producer . 

. that herds using vaccine are recorded on a professional.regi~er. V~~ttine shoul<JJJ¢ •vailable 
on prescription by veterinarians, even if the actual vaccination is performed 'by ·others . 

. that there is adoption of a standardised, permanent marking for vaccinated cattle . 

. that any impediments to the sale of vaccinated animals are removed. 

Finally, compensation payments, as they are now administered, should be discontinue<!. It is 
likely that the availability of compensation pityments discourages producers from identifying 
the extent of disease in the herd 8Jld perhaps controlling. it by either testing or vacci:natiJlg. 
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