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Summary 
Despite a paucity of accurate population based data, available estimates of incidence, 
prevalence and production effects were amalgamated to approximate the total national 
cost of Johne’s disease (JD) for domestic ruminant farms in New Zealand. The loss to the 
sheep industry was based on a 2-year intervention study in 2012-2014 and combined with 
the prevalence distribution of the epidemiological base-line study 2009-2011. This resulted 
in a total national cost estimate of $27 million per year of which over 90% was attributable 
to JD specific mortality. A national cost estimate of $18 million per year for the deer farming 
industry was based on a report by JML Ltd. As it is argued here, this may be an overestimate 
because two thirds were attributed to lower carcass weights. These were based on enlarged 
mesenteric lymph nodes which may be caused by a number of factors other than JD. For 
dairy farms, the national cost of $53 million each year was based on a recent survey about 
the distribution of JD incidence across the dairy population and a mathematical state 
transition model developed to appraise financial returns from investment into several 
options of JD control. Overall, these calculations set the current estimate of the total 
national cost of JD to approximately $98 million annually with a major contribution by the 
dairy industry.  
 
 
Introduction 
This report is a summary of information delivered to JDRC about economic effects of clinical 
Johne’s disease (JD) and sub-clinical infection with Mycobacterium avium subspecies 
paratuberculosis (MAP) on domestic ruminant livestock in New Zealand (NZ). A wider 
perspective of JD and the distribution of MAP infections in NZ was provided by a 
comprehensive review of paratuberculosis (Ptb) in NZ (Gautam et al. 2016). This report to 
JDRC summarized the worldwide literature about economic effects. Findings may be 
obtained from the report and are therefore not repeated here. The specific NZ situation of 
JD economics was summarized in a presentation at the JDRC closure event on 19 July 2016. 
The presentation included an economic analysis of JD in dairy herds which had not been 
reported to JDRC earlier. Hence, a detailed account of this analysis is presented in this 
report.  
 
  



Economic effects on sheep 
Over 90% of the annual financial loss due to ovine Johne’s disease (OJD) is due to ewe 
mortality whereas sub-clinical effects on growth and reproduction were considered to be 
small (Heuer and Anderson 2016). Selected farms where OJD was an expressed concern 
were enrolled in a 2-year follow-up of farm tallies combined with post-mortem examination 
of ewes in low body condition score. The stochastic range of annual OJD mortality of ewes in 
these flocks was estimated to be 1.9-4.0% (mean 2.8%) in fine wool such as Merino, and 0.4-
1.2% (mean 0.7%) in mutton breeds such as Romney and Romney-crosses. As only 4 farms 
contributed data about mutton breeds, the study farms were likely to be a poor 
representation of OJD effects in Romney and Composite breeds in the NZ sheep population. 
The annual loss due to OJD for a farm with 2,000 fine wool ewes was estimated to be $13-
26,000 worth of lamb, ewe, wool, sub-clinical losses and replacement costs ($3-7,000 for 
other breeds).  
 
Ewe mortality due to clinical OJD contributed about 95% to the total disease induced cost 
through the loss of ewes, a lower weaning rate of their lambs and the extra cost for ewe 
replacement. The remaining 5% were attributable to sub-clinical effects of poor growth 
performance (ill-thrift). 
 
The total loss for the NZ sheep industry (20m adult sheep) average $27 million due to OJD, 
of which slightly over 50% was contributed by fine wool breeds (1.5m adult sheep). A 
sensitivity analysis of critical assumptions resulted in a range for the industry loss of $19-36 
million which mainly depended on OJD mortality. 
 
 
Economic effects on dairy cattle 
Similar to other species, the cost estimate for dairy cattle was based on fairly sparse 
information from the NZ pasture based, seasonal calving system. The calculation provided 
here was based on the dynamic state-transition model of JD in dairy herds described by 
Heuer (2016). The economic traits considered in the calculation include mortality of adult 
cows due to clinical JD, reduced milk production, and increased cost of replacement. 
 
The economic part of the model considered the following parameters: 

• The regular culling rate of cows was kept constant at 20% per year; 
• The birth rate was allowed to vary based on the number of calves required to hold 

herd size constant; 
• Average milk production was set to 1.6 kg milk solids (MS) per day for 280 days of 

lactation, sold at $4.5/kg MS;  
• The calving rate was 90%;  
• After accounting for 20% bobby calves sold at $40 each (i.e. removed almost 

immediately after birth), and 10% calves sold for beef production at $200 each, any 
remaining female replacement calves were sold for breeding at $350 each;  

• Feed cost were $0.20 per kg dry matter(DM) for pasture of which 2.5 kg 
DM/cow+day were required for maintenance, 2kg/d for maintenance and growth of 
calves 0-6m, 4kg/d for calves 7-12m, and 8kg/d for maintenance, growth and 
pregnancy of heifers 13-24m; 



• Based on a market price of $2,500 for a pregnant heifer, the annual cost of 
replacement were $1,250/year; 

• Miscellaneous other costs were assumed to be $20/cow+year (AI, hired labor for 
milking, health, fence and race maintenance etc.) and $5 per year for animals in 
other age and production groups; 

• A regularly culled cows was sold at a salvage value of $800, a low shedding cow at 
$200 and a high shedding cow in poor clinical condition due to JD at $20. 

• The cost of lost milk production due to ParaTB was recently estimated in a New 
Zealand dairy herd (O’Brian et al. 2016, personal communication). Their data showed 
a 9% decrease of milk production in low shedding and 14% in high shedding cows 
compared to the average non-shedding cow. These proportions were used in the 
calculation of milk loss due to JD. 

 
Since the loss due to clinical JD had by far the strongest impact on the total production cost, 
the model used four levels of annual clinical incidence. The associated prevalence of 
infected cows and the change in net-revenues are shown in Table 1.  
 

Table 1: Prevalence of infected adult animals, annual clinical incidence of cows and the 
difference of net revenues between farms with and without JD at four levels of clinical 
incidence. 

Prevalence 
level 

Prevalence at 
Equilibrium 

Incidence at 
Equilibrium 

Difference of net-
revenues (%) 

Low 3.30% 0.30% 0% 

Moderate 27.20% 2.10% -6% 

High 42.30% 3.20% -9% 

Very high 65.70% 5.00% -15% 

 
 

A wide range of JD specific annual mortality was reported by Hunnam (2014) in a quasi-
population based case-control study. The population average of clinical JD incidence was 
0.5% with a range from near 0% in about 46% farms to >4% (up to 6%) in 0.4% of farms in 
the population. The distribution of clinical farm incidences of Hunnam’s study is shown in 
Figure 1. 
 

 

Figure 1: Annual farm incidence of clinical JD in dairy herds (Hunnam 2014). 
 



 

The proportions of herds in each of these incidence categories were read from the graph 
and are shown in Table 2. The table associates net returns from the model with herds in 
incidence categories of the population data. This resulted in a total national cost of JD in 
dairy herds of $52.6 million each year. More than 80% of the loss occurred in herds with a 
moderate level of JD. Only 3-4% of the total cost was from in herds with very high 
incidences of JD (>4%). 
 

Table 2: The proportion of herds in the population in incidence categories according to figure 
1, the associated number of herds based on the population size of 11,500 dairy herds, the 
differences in net-returns and the resulting population cost based on an average herd size of 
450 cows and an average net-return of $550 per cow and year.  

Incidence 
level 

Incidence 
range 

% herds in 
population 

No. herds in 
population 

% difference in 
net-returns 

$ Loss in the 
population 

None 0 46% 5,290 0% $         0 

Low >0 to .5% 25% 2,881 0% $         0 

Moderate to 2.5% 26% 3,006 -6% $  44,633,754 

High to 4% 2% 273 -9% $    6,086,421 

Very high >4% 0.4% 50 -15% $    1,844,370 

Totals 
 

100% 11,500 
 

$  52,564,545 

 
 
 

Economic effects on deer 
The production loss of JD in deer was estimated by Goodwin-Ray (2010) in a report to JML 
Ltd. The findings are summarized in Table 3. According to this estimate, the largest cost 
factor was attributed to lower carcass weight at slaughter, thus a subclinical effect of mostly 
latently infected deer. This would suggest that, contrary to other species, sub-clinical effects 
of JD in deer constitute the dominant economic trait of the disease. The calculation 
considered the total difference of 3.3kg between carcasses with enlarged mesenteric lymph 
nodes (EMLN) and normal carcasses. Over 90% of EMLN had been found to be culture 
positive for MAP whereas only less than 50% lymph nodes of normal carcasses were MAP 
positive (Hunnam 2011). However, EMLN per se may be caused by several factors such as 
helminth infestation or other bacterial infections. The extent to which EMLN are 
attributable to JD alone is not known. Nevertheless, the 3.3kg difference must be regarded 
as a gross overestimate, thus the economic impact of sub-clinical JD may well be 
considerably lower than considered in this estimate.    
 
The cost estimate for a JD-affected farm with 570 MA hinds in Table 3 was based on an 
annual clinical JD incidence of 0.8% which may be adequate when compared to survey 
results. No accurate figures are currently available about the clinical incidence of JD in deer. 
Verdugo et al (2013) reported an average of 0.3% with a range of 0.05 – 0.6% based on mail 
and on-farm surveys of deer.  
In the calculations of Goodwin-Ray (2010), clinical disease only contributed 6% to the total 
cost of an affected farm and 16% to the national cost estimate, whereas more than 90% of 
the total economic impact of JD in sheep and dairy cattle were associated with clinical 



disease. Moreover, a farm with 570 MA hinds losing $38,402 every year, would incur a cost 
of $67 per MA hind. This would be far higher than any other single health factor. Thus, the 
figures in Table 3 need to be interpreted with caution.  
 
Table 3: Current estimate of the annual cost of JD in deer by production trait (Goodwin-Ray, 2010). 

Trait 
Cost affected 
farm* 

Cost at 
national level 

Clin. JD/mortality  $   2,171   $   2,856,993  

Weight loss at slaughter/enlarged MLN  $ 28,461   $ 11,902,149  

Reduced pregnancy  $   7,444   $   3,440,454  

Downgrades at slaughter/sub-clin.JD  $         71   $           7,559  

TB reactors  $       255   $       148,895  

total loss  $  38,402   $  18,356,050  

* 570 MA hinds, clinical incidence 0.8%/year 
 
 
 
 
 

References 

Gautam M, Ridler A, Wilson P and Heuer C. A review of paratuberculosis and its control in New 
Zealand pastoral livestock. EpiCentre, Institute of Veterinary, Animal and Biomedical 
Sciences, Massey University, Report to JDRC, 2016. 

Goodwin-Ray K, Hunnam J, Norton S. Methods to assess the economic effect of Johne’s disease in 
farmed New Zealand deer. In: Proceedings of the Epidemiology & Animal Health 
Management Branch of the NZVA, 2011. Pp 3.7.1-3.7.4. 2011 

Heuer C and Anderson P. JDRC Intervention Phase – Ovine Johne’s Disease. Final JDRC Report, July 
2015 

Heuer C. Dairy Cattle Intervention Model Paratuberculosis. EpiCentre, Institute of Veterinary, Animal 
and Biomedical Sciences, Massey University, Report to JDRC, 2016.  

Hunnam J. The epidemiology of Johne's disease in New Zealand farmed deer, including validation of 
abattoir-based surveillance. Research thesis, Massey University, Palmerston North, New 
Zealand, 2011 

Hunnam J. Risk factors for the presence of Johne's disease in dairy herds: a survey of New Zealand 
farmers. Cognosco, Anexa Animal Health Centre Morrinsville, 2014 

Verdugo C. Epidemiology of Mycobacterium avium subspecies paratuberculosis infection on sheep, 
beef cattle and deer farms in New Zealand. PhD thesis, Massey University, Palmerston 
North, New Zealand, 2013 

 


