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  ABSTRACT 

  The objective of this paper was to estimate the effect 
of the costs of mastitis on the profitability of Irish 
dairy farms as indicated by various ranges of bulk 
milk somatic cell count (BMSCC). Data were collected 
from 4 sources and included milk production losses, 
cases treated, and on-farm practices around mastitis 
management. The Moorepark Dairy Systems Model, 
which simulates dairying systems inside the farm gate, 
was used to carry out the analysis. The cost compo-
nents of mastitis that affect farm profitability and that 
were included in the model were milk losses, culling, 
diagnostic testing, treatment, veterinary attention, 
discarded milk, and penalties. Farms were grouped by 
5 BMSCC thresholds of ≤100,000, 100,001–200,000, 
200,001–300,000, 300,001–400,000, and >400,000 cells/
mL. The ≤100,000 cells/mL threshold was taken as 
the baseline and the other 4 thresholds were compared 
relative to this baseline. For a 40-ha farm, the analysis 
found that as BMSCC increased, milk receipts de-
creased from €148,843 at a BMSCC <100,000 cells/
mL to €138,573 at a BMSCC >400,000 cells/mL. In 
addition, as BMSCC increased, livestock receipts in-
creased by 17%, from €43,304 at a BMSCC <100,000 
cells/mL to €50,519 at a BMSCC >400,000 cells/
mL. This reflected the higher replacement rates as 
BMSCC increased and the associated cull cow value. 
Total farm receipts decreased from €192,147 at the 
baseline (<100,000 cells/mL) to €189,091 at a BM-
SCC >400,000 cells/mL. Total farm costs increased 
as BMSCC increased, reflecting treatment, veterinary, 
diagnostic testing, and replacement heifer costs. At the 
baseline, total farm costs were €161,085, increasing to 
€177,343 at a BMSCC >400,000 cells/mL. Net farm 
profit decreased as BMSCC increased, from €31,252/
yr at the baseline to €11,748/yr at a BMSCC >400,000 

cells/mL. This analysis highlights the impact that 
mastitis has on the profitability of Irish dairy farms. 
The analysis presented here can be used to develop a 
“cost of mastitis” tool for use on Irish dairy farms to 
motivate farmers to acknowledge the scale of the prob-
lem, realize the value of improving mastitis control, 
and implement effective mastitis control practices. 
  Key words:    mastitis ,  somatic cell count ,  profit ,  cost 

  INTRODUCTION 

  Mastitis has been identified as one of the most eco-
nomically relevant diseases in Ireland by Animal Health 
Ireland via a Delphi study (More et al., 2010). Mastitis 
is a production disease that occurs when bacteria enter 
the udder and cause an infection. In response to this 
bacterial infection, the SCC of the cow will increase, 
with a SCC of 200,000 cells/mL generally accepted 
as an indicator of the presence of a mastitis infection 
(International Dairy Federation, 1997). Elevated SCC 
can also occur with stress or other infections; however, 
at an SCC of >200,000 cells/mL, the probability of a 
mastitis infection in one or more quarters (clinical or 
subclinical) is high. The losses associated with mas-
titis are often underestimated at the farm level due 
to the returns that the farmer fails to realize, includ-
ing reduced milk production, higher rates of culling, 
increased mortality, and lower herd growth potential 
(Hogeveen and Østerås, 2005). 

  A large body of work has been undertaken interna-
tionally to estimate the cost of mastitis at the farm 
level. Halasa et al. (2007) carried out a review of the 
elements required to calculate the economics of mastitis 
and used this to develop a framework for future research. 
Huijps et al. (2008) developed a model to estimate the 
farm-specific costs of mastitis and used this model to 
develop a tool for use on Dutch dairy farms. Bar et al. 
(2008) developed an optimization and simulation model 
to estimate the cost of generic clinical mastitis in high-
yielding dairy cows in the United States. Hagnestam-
Nielsen and Ostergaard (2009) developed a simulation 
model to assess at the herd level the economic impact 
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of reducing the incidence of clinical mastitis on Swedish 
dairy farms. Cha et al. (2011) developed a dynamic 
optimization and simulation model to estimate the cost 
of 3 different types of clinical mastitis at the individual 
cow level to help identify the economically optimal 
management decision for each type of mastitis. The 
cost components captured in these studies included 
milk production losses, diagnostics, treatment, labor, 
discarded milk, reduced milk yield, veterinary, culling, 
reduced milk and product quality, incidence of other 
diseases, and penalties.

Dairy farming in Ireland is characterized by low-cost, 
grass-based milk production, with an average farm size 
of 40 ha (O’Donnell et al., 2008). As Irish dairy farm-
ers strive to expand in a post-quota environment (i.e., 
following abolition of the European Union milk quota 
system), a considered economic assessment of the farm 
is essential. Avoidable losses, such as those associated 
with mastitis, need to be minimized to ensure the sus-
tainability of the farm business in a competitive world 
dairy market. The cost of mastitis and the effect it 
has on the profitability of the seasonal milk production 
system used on Irish dairy farms utilizing Irish-specific 
data has not, to date, been examined. This analysis 
can be used to highlight to Irish dairy farmers the true 
costs of this disease, thus motivating them to imple-
ment effective management practices to improve masti-
tis control and reduce the associated costs.

The objective of this paper was to estimate the effect 
of the costs of mastitis, as indicated by various ranges 
of bulk milk SCC (BMSCC), on the profitability of 
Irish dairy farms. The farms were characterized by 5 
BMSCC thresholds of ≤100,000, 100,001–200,000, 
200,001–300,000, 300,001–400,000, and >400,000 cells/
mL. The ≤100,000 cells/mL threshold was taken as 
the baseline, and the other 4 thresholds were compared 
relative to this baseline.

MATERIALS AND METHODS

Biological, farm practice, and cost data were in-
corporated into the Moorepark Dairy Systems Model 
(MDSM; Shalloo et al., 2004; see description below) to 
estimate the effect of the costs of mastitis, as indicated 
by various ranges of SCC, on farm profitability. The 
cost components associated with mastitis accounted 
for in this analysis were (1) reduced milk production, 
(2) culling, treatment of (3) clinical and (4) subclinical 
mastitis cases, (5) veterinary visits, (6) discarded milk, 
and (7) penalties. The model estimated the total costs, 
total milk receipts, and net farm profit for an average 
dairy farm of 40 ha across each of the 5 BMSCC thresh-
olds, ≤100,000, 100,001–200,000, 200,001–300,000, 
300,001–400,000, and >400,000 cells/mL. In Ireland, 

the SCC cut-off for collecting milk is >400,000 cells/
mL, as per European Union (EU) regulations. The 
geometric mean SCC (required by EU regulations) for 
a farm is calculated throughout the year using several 
tests carried out each month. Common practice across 
Irish dairy processors is as follows: if the SCC exceeds 
400,000 cells/mL in 2 successive collections, then milk 
collection is discontinued until the SCC has been re-
duced. The baseline category of ≤100,000 cells/mL was 
used because the milk production loss data collected by 
Kelly (2009) was stratified by SCC category: 51–100, 
101–200, 201–300, 301–400, >400 (× 103 cells/mL). 
The Kelly analysis demonstrated that measurable milk 
production losses occurred even at a low SCC threshold 
of <100,000 cells/mL. In addition, this BMSCC thresh-
old has been used elsewhere in the literature (Huijps et 
al., 2008).

MDSM

The MDSM (Shalloo et al., 2004) is a budgetary sim-
ulation model of a dairy farm. It allows investigation of 
the effects of varying biological, technical, and physical 
processes on farm profitability. The model integrates 
animal inventory, milk production, feed requirements, 
land and labor utilization, and an economic analysis of 
the production system. The default parameters of the 
MDSM were obtained from the results of experiments 
conducted in Moorepark (Co. Cork, Ireland) in recent 
years (Dillon et al., 1995; Horan et al., 2005; McCar-
thy et al., 2007). The model was run while holding 
the land area constant at 40 ha, based on the aver-
age farm size in Ireland (O’Donnell et al., 2008). Land 
area is treated as an opportunity cost, with additional 
land rented when required and leased out when not 
required for on-farm feeding of animals. The MDSM 
assumed that all male calves were sold and replacement 
heifers were reared on-farm from birth. Feed energy 
requirements are calculated in the MDSM based on the 
net energy required for milk production, maintenance, 
and BW change (Shalloo et al., 2004). Variable costs 
(fertilizer, contractor charges, medical and veterinarian 
fees, AI, silage, and reseeding), fixed costs (machinery 
maintenance and operating costs, farm maintenance, 
car, telephone, electricity, and insurance), and market 
prices (calf, cull cow, and milk) in the MDSM were 
based on up-to-date costs and prices. The MDSM also 
includes full labor expenses, where 1 labor unit costs 
€22,855 per yr (1,848 h). Basic routine costs in relation 
to mastitis prevention, such as machine maintenance, 
including liner change, teat disinfectant, machine wash-
ing, and dry cow therapy, are also incorporated in the 
model. The outputs in the model were disaggregated 
into receipts, costs, and other output indicators.
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Receipts. The gross milk price was €0.262/kg, based 
on a reference of 36.0 g of fat/kg and 33.0 g of protein/
kg used by most Irish dairy manufacturers. Hence, milk 
payment was based on kilograms of fat (€3.134/kg) 
plus kilograms of protein (€6.268/kg). The calf and cull 
cow prices were based on average prices. Cull cows were 
valued at €400. Male calves were sold at 1 mo of age 
and valued at €80.

Costs. Veterinary costs (excluding mastitis costs) in-
cluded routine animal treatments as well as compulsory 
annual tuberculosis and brucellosis testing of animals 
and drugs involved in correction of infertility problems 
in cows. Artificial insemination costs were based on 1.7 
inseminations per conception, with each insemination 
costing €25.40 plus a service charge of €11.43. Costs 
associated with operating and servicing the milking 
parlor were included in the machinery operation and 
repair costs.

Other Output Indicators. The outputs from the 
model include financial indicators (operating cash flow, 
profit and loss account, and balance sheet) and physical 
outputs such as feed budget, nutrient balance sheet, 
and physical ratios. Farm net profit included total re-
ceipts less total costs, including a charge for full labor 
costs. The fixed cost distinguishes interest costs on an 
overdraft account from term liabilities. Interest earned 
on the cash flow in the current account is distinguished 
from other farm receipts.

Incorporating the costs associated with mastitis into 
the MDSM model affects the milk supply, feed demand, 
labor, and livestock movement components within the 
model. The costs of mastitis incorporated into the 
MDSM were diagnostics, antibiotics, veterinarian at-
tention, milk production losses, culling, discarded milk, 
and penalties. Once these mastitis-related costs were 
incorporated into the model, the effect they had on 
farm profitability across each BMSCC threshold was 
examined.

Data Sources and Mastitis-Related
Cost Components

The biological, farm practice, and cost data utilized 
in this analysis to estimate the cost of mastitis at vari-
ous BMSCC thresholds on Irish dairy farms were taken 
from 4 national sources:

 1.  Data from the PhD thesis completed by Kelly 
(2009) were used, in which the association be-
tween SCC and milk yield on Irish dairy farms 
was examined.

 2.  The proportion of clinical mastitis cases treated 
was taken from a sample (78) of the Herd Ahead 
survey (Sayers, 2009) respondents, which cap-

tured data on animal health and bio-security on 
319 milk-recording Irish dairy farms.

 3.  The Irish Cattle Breeding Federation (ICBF, 
2010) database was consulted for the sample of 
319 dairy farms and data on the herd size, parity 
structure, and SCC status of the farms were col-
lated.

 4.  The Mastitis Farm Practice survey was admin-
istered to a subset (78) of farmers who partici-
pated in the Herd Ahead program to gather data 
on diagnostics, treatment practices, discarded 
milk, and culling.

The data sources and data usage are summarized 
in Table 1. Utilizing these 4 data sources, farms were 
characterized by the 5 BMSCC thresholds stated 
previously. These thresholds represented herd aver-
ages for the year. For each BMSCC threshold, data 
were available on milk production losses, culling due 
to mastitis, diagnostic testing, clinical and subclinical 
cases treated, antibiotic and veterinary treatments, and 
discarded milk.

Milk Production Losses. Increasing SCC levels 
result in reduced milk production (Seegers et al., 2003). 
The effect of SCC on milk production in Ireland, used 
in this analysis, was based on the PhD thesis completed 
by Kelly (2009). This study examined the association 
between SCC and milk yield across parities, accounting 
for stage of lactation and calving month. In the analy-
sis, individual cow test-day SCC records were extracted 
from the ICBF database over a 3-yr period from 2003 
to 2005. In total, 237,695 test-day records from 22,879 
dairy cows in 357 herds were used for the analysis. 
Kelly (2009) estimated the association between milk 
yield and SCC using linear mixed models (Proc Mixed, 
SAS v9.1, SAS Institute Inc., Cary, NC) with milk yield 
as the dependent variable. The associations between 
SCC or loge SCC and milk yield were undertaken 
within each SCC category for parities 1 to 5. Analyses 
using preadjusted SCC were undertaken within parity. 
Confounding effects forced into each of the models as 
cow-level fixed effects were farm and calving month. 
The estimated average milk losses per day across the 
lactation for parity 1 to 5 cows across each of the 5 SCC 
thresholds are summarized in Table 2.

To calculate the milk production loss within each 
BMSCC threshold the average parity structure of the 
herds in each SCC threshold category was required. 
The milk production loss data were coupled with the 
average parity structure of Irish dairy farms for each 
BMSCC threshold, taken from the 319 Herd Ahead 
survey respondents. The average milk loss across lacta-
tion for each BMSCC threshold in this analysis (Table 
2) was calculated by multiplying the milk production 
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Table 1. Data sources, data used, and data application 

Data source Data used Data and application

Kelly (2009) Milk production losses associated with SCC across parities Milk production losses for each SCC category 
for parity 1 to 5 cows (Kelly, 2009)
For the sample of Irish dairy farms that completed the Herd 
Ahead survey (319; Sayers, 2009), the ICBF data in relation 
to herd size, parity structure, and SCC were used. Using 
this, the farms were categorized into each SCC threshold, 
and the average parity structure for each SCC category was 
calculated (Irish Cattle Breeding Federation; ICBF, 2010).
The average milk production loss for each category was 
calculated by multiplying the Kelly data by the ICBF data

Herd Ahead survey (n = 319) Number of mastitis cases treated in the last lactation Number of mastitis cases treated (Herd Ahead survey)
Herd size and SCC (ICBF).
Farms were categorized by SCC. Therefore, the proportion 
of the herd treated for mastitis for each SCC threshold was 
calculated by dividing the number of cases treated by the 
herd size and averaging this across each SCC category

ICBF database, milk recording data 
 on the sample of 78 Herd Ahead 
 survey respondents

Herd size Used to calculate the proportions (e.g., proportion 
of herd treated, proportion tested)

Parity structure Used in the milk production loss calculations
SCC count Used to categorize the Herd Ahead survey respondents

Mastitis Farm Practice survey (n = 78) 
 (subsample of the Herd Ahead survey 
 sample)

In the last lactation: 
Number of bulk tank and individual cow milk cultures 
Number of subclinical mastitis cases treated

Herd size and SCC (ICBF)
The sample was stratified by SCC categories. As above, 
the proportion of bulk tank milk cultures, individual cow 
milk cultures, subclinical cases treated, cases treated with 
intramammary tubes only, treated with i.v. antibiotics only, 
treated with intramammary tubes and i.v. together, treated 
with pain relief, farms discarding milk and cows culled due 
to mastitis were calculated across each SCC category

Proportion of cases treated with intramammary 
tubes only, i.v. antibiotics only, both 
intramammary and i.v. , and pain relief
Whether antibiotic residue milk, high 
SCC milk, or both, is fed to calves
Number of cows culled due to mastitis
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loss per day by the average parity structure of each 
BMSCC threshold and multiplying this by the DIM. 
This is summarized by

Milk loss across the lactation <100,000 cells/mL =

[(MLP1 × %P1) + (MLP2 × %P2) + (MLP3 × %P3)  

+ (MLP4 × %P4) + (MLP5 × %P5)] × 280,

where MLP1 to MLP5 = milk loss in parity 1 to 5, 
respectively, for SCC <100,000 cells/mL, and %P1 to 
P5 = proportion of herd that are parity 1 to 5, respec-
tively.

We assumed the average number of days in milk 
to be 280 d, which was calculated using a mean herd 
calving date of February 20 and a herd dry-off date of 
December 10.

Clinical Mastitis Cases Treated. The proportion 
of clinical mastitis cases treated was sourced from the 
Herd Ahead survey. The Herd Ahead program com-
prised a comprehensive survey and an on-farm monitor-
ing program for infectious disease at the farm level in 
Ireland. In total, the survey included 319 participants, 
which were randomly selected from the ICBF database; 
all farms were members of HerdPlus and were milk 
recording. The Herd Ahead survey collected data on 
the number of mastitis cases treated in the last lacta-
tion, classifying them as mastitis or severe mastitis. 
Data on the mastitis cases treated for a subset of the 
sample (78) was used. These data were coupled with 
the ICBF data for the 78 respondents on herd size and 
BMSCC to calculate the proportion of the herd treated 
for clinical mastitis across each of the BMSCC thresh-
olds. Of the 78 respondents, 14 were categorized as 
<100,000 cells/mL, 39 as 100,001–200,000 cells/mL, 17 
as 200,001–300,000 cells/mL, and 8 as 300,001–400,000 
cells/mL. Because none of the survey participants met 
the >400,000 cells/mL BMSCC threshold, the differ-
ence between the 200,001–300,000 cells/mL and the 
300,001–400,000 cells/mL was added to the 300,001–
400,000 cells/mL threshold to extrapolate the >400,000 
cells/mL assumptions. This assumption is discussed in 
more detail in the Discussion. The proportion of the 
herd treated for clinical mastitis across each of the 
BMSCC thresholds ranged between 11 and 38%, as 
presented in Table 3.

ICBF. Data relating to herd size, parity, and SCC 
for each of the Herd Ahead survey respondents were 
provided by ICBF and combined with the Herd Ahead 
and Mastitis Farm Practice data. The 305-d records 
were computed based on the standard lactation curve 
method (Olori and Galesloot, 1999). Restrictions used 
for the current data were comparable to those used in T
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the national genetic evaluations. Briefly, when cumula-
tive milk yields were <2,500 kg or milk fat or protein 
yield was <40 kg, the records were removed. Age at 
first calving was restricted to between 640 and 1,095 
d. Cows with lactation lengths <170 and >600 d were 
removed, and calving intervals were required to be at 
least 300 d but not greater than 690 d.

Mastitis Farm Practice Data. Data relating to 
farm practice on Irish dairy farms were not readily 
available in the literature; therefore, a short survey 
relating to mastitis farm practice was administered to 
participants of the Herd Ahead program. Of the 319 
Herd Ahead participants, 78 completed the Mastitis 
Farm Practice survey and were classified by BMSCC as 
outlined earlier. The survey consisted of 10 questions 
that related to diagnostic testing, treatment practices, 
discarded milk, and culling. The survey responses were 
coupled with the corresponding herd size, parity, and 
BMSCC data collected from the ICBF database. The 
data for each cost component are summarized in Table 
3.

Discarded Milk. For the duration of antibiotic 
treatment and for a defined period after (milk with-
drawal period), milk from treated cows cannot be sold. 
This is to avoid antibiotic residues in the milk supplied 
to processors. In this analysis, milk was assumed to be 
discarded for 5 d (3 d treatment, 2 d posttreatment). 
An alternative to discarding this antibiotic milk is feed-
ing it to calves (in place of calf milk replacer). The 

Mastitis Farm Practice survey showed that a large pro-
portion of respondents fed high SCC milk or antibiotic 
residue milk to calves. This is only feasible, however, 
until the calves are turned out to grass. In this analysis, 
we assumed that all discarded milk could be fed to 
calves from January to May until calves were weaned; 
thereafter, the milk was discarded and losses were in-
curred. The proportion of farms discarding milk across 
each BMSCC threshold is summarized in Table 3 and 
is based on the clinical and subclinical cases treated.

Penalties. In Ireland, milk that is collected by 
the processor and found to have a BMSCC >400,000 
cells/mL incurs a penalty, which was included in the 
analysis. Utilizing data from Berry et al. (2006), which 
documented the monthly trend in geometric mean 
SCC, a weighting was applied to the monthly SCC in 
the model to account for the seasonality of SCC.

Cost Assumptions

The costs included in this analysis were taken from 
published reference price lists and consultation with 
veterinary practices. Table 4 summarizes the cost 
assumptions. The treatment costs were sourced via 
consultation with Irish veterinarians. The costs for in-
tramammary tubes were based on a full course of treat-
ment over 3 d. The costs for injectable antibiotic were 
based on intramuscular antibiotic costs, intravenous 
antibiotic costs, and the proportion of cases treated 

Table 3. Treatment practice assumptions (proportion, %, unless otherwise noted) per bulk milk SCC threshold 

Item

SCC threshold (× 103 cells/mL)

P-value
<100 

(Baseline) 100–200 200–300 300–400 >4001

Milk production loss,2 L/lactation length 177 351 485 544 601  
Testing
 Farms carrying out bulk tank milk cultures3 1 2 1 1 1 NS
 Farms carrying out individual milk cultures3 1 3 1 4 8 NS
Cases treated      
 Clinical cases treated4 11a 15ab 21bc 29c 38 **
 Subclinical cases treated3 1 1 4 2 1 NS
Treatment practices
 Cases treated using intramammary tubes only3 59 90 73 55 37 NS
 Cases treated using injectable antibiotics only3 5a 1a 6a 19b 32 *
 Cases treated using both3 37 9 21 26 31 NS
 Cases treated using pain relief3 21 21 18 13 7 NS
 Farms discarding milk3 12a 17ab 24bc 32c 39 **
 Proportion of herd culled due to mastitis3 3a 5a 9ab 11b 13 **
a–cMeans within a row with different superscripts differ.
1Assumptions for the >400,000 cells/mL category were extrapolated from the difference between 200,000–300,000 cells/mL and 300,000–400,000 
cells/mL categories.
2Source: Kelly (2009).
3Source: Mastitis Farm Practice survey.
4Source: Herd Ahead survey (Sayers, 2009).
*P < 0.05; **P < 0.01.
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that were separated into mastitis and severe mastitis 
from the Herd Ahead survey. We assumed that mastitis 
cases treated with injectable antibiotics referred to i.m. 
antibiotics, and that severe mastitis cases treated with 
injectable antibiotics referred to i.v. antibiotics (i.e., 
administered by the veterinarian). Data from the Herd 
Ahead survey estimated that 89% of cases treated were 
mastitis cases and 11% of cases treated were severe 
mastitis cases. Weighting the antibiotic costs by their 
respective usage generated an average injectable antibi-
otic cost of €21.26. The treatment costs for each SCC 
threshold based on treatment practices (Table 3) and 
treatment costs (Table 4) were estimated at €18.21, 
€11.85, €15.07, €17.61, and €20.51 for <100,000 cells/
mL, 100,001–200,000 cells/mL, 200,001–300,000 cells/
mL, 300,001–400,000 cells/mL, and >400,000 cells/mL, 
respectively.

The biological and cost data outlined above were in-
corporated into the MDSM. For each of the 5 BMSCC 
thresholds, the effect that mastitis costs have on farm 
profit was estimated while holding land area constant.

RESULTS

The results for each of the 5 BMSCC threshold 
categories are presented in Table 5 (physical outputs) 
and Table 6 (financial outputs). In this analysis, the 
BMSCC threshold of <100,000 cells/mL was assumed 
as the baseline and all results are presented relative to 
this base.

Physical Outputs

In this analysis, land area was fixed at 40 ha. The 
number of cows calving in the base model (≤100,000 
cells/ml) was 94 (Table 5). As the BMSCC increased, 
the number of cows calving increased stepwise to 101 
cows at a BMSCC >400,000 cells/mL. The increase in 
cows calving reflected the decrease in milk yield per 
cow, which reduced the energy demand per cow. The 
model assumed that the same level of feed was used 
irrespective of BMSCC level; therefore, when milk yield 
per cow decreased, the herd cow numbers increased 
to maintain the level of feed. The baseline stocking 
rate was 2.62 cows/ha, increasing to 2.70 cows/ha at 
a BMSCC >400,000 cells/mL. The kilograms of milk 
delivered in the base model (≤100,000 cells/mL) was 
532,122 kg, decreasing to 513,596 kg for the BMSCC 
threshold of >400,000 cells/mL. The decrease in milk 
sales as the number of cows calving and BMSCC in-
creased reflected the decrease in milk production as 
BMSCC increased as well as the replacement of high-
producing multiparous cows with primiparous cows. 
The kilograms of milk solids (MS) produced decreased 
as SCC increased. In the baseline analysis, 37,530 kg of 
MS was delivered, decreasing to 36,190 kg of MS at a 
BMSCC >400,000 cells/mL. The MS per cow and per 
hectare were 411 kg and 938 kg, respectively, for the 
baseline model, decreasing to 370 kg of MS per cow 
and 905 kg of MS per hectare at a BMSCC >400,000 
cells/mL. The replacement rate in the baseline analysis 
was 19%, with replacement heifer costs of €25,550 and 

Table 4. Costs assumed in the analysis 

Unit Cost, € Source

Bulk tank milk culture test 5.05 Department of Agriculture, 
Fisheries and Food (2011)

Individual cow milk culture test 5.05 Assumed 1 quarter tested or composite 
sample: 1 × €5.05 (as above)

Intramammary tubes only 9.90 Consultation with veterinary practices
Injectable antibiotics only 21.26 Consultation with veterinary practices. Mild cases 

incurred the cost of intramuscular antibiotics 
(€13.50); severe cases incurred the cost of 
intravenous antibiotics plus veterinary costs (€34 
+ €50). Treatment costs were weighted by the 
proportion of treated cases that were mild and 
severe, taken from the Herd Ahead survey.

Intramammary tubes and i.v. antibiotics1 31.16 €9.90 (intramammary tubes) + €21.26 
(weighted injectable antibiotic costs)

Pain relief 16.50 Consultation with veterinary practices
Milk price (€/L) 0.27 Binfield et al. (2008)
Penalty per liter imposed on milk supplied with a SCC >400,000 cells/mL 1.60 Average of penalties imposed in 

Irish dairy processors
Cull cow value 400.00 Authors’ expertise
Heifer replacement cost 1,451 Kennedy et al. (2011)
1Source: Herd Ahead survey (Sayers, 2009). Treatment costs were weighted by mild and severe. We assumed that mild cases treated with in-
jectable antibiotics incurred the cost of intramuscular antibiotics, and severe cases treated with injectable antibiotics incurred the cost of i.v. 
antibiotics plus veterinary costs.
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a cull cow value of €6,990. This increased to a replace-
ment rate of 28% at a BMSCC >400,000 cells/mL, 
with a replacement heifer cost of €40,709 and a cull 
cow value of €11,497.

Financial Outputs

Milk Receipts. At a BMSCC of ≤100,000 cells/mL, 
total milk receipts of €148,843 were generated (Table 
6). Increasing the BMSCC decreased milk receipts to 
€138,573 for BMSCC >400,000 cells/mL. This cor-
responded to a reduction in milk receipts of €2,126, 
€4,293, €7,564, and €10,270 for the differing BMSCC 
categories compared with the baseline.

Livestock Receipts. At a BMSCC of ≤100,000 
cells/mL, total livestock receipts of €43,304 were gen-
erated (Table 6). Increasing the BMSCC resulted in 
an increase in livestock receipts due to the increased 
replacement rate and the associated cull cow value. 

Livestock receipts increased to €50,519 at a BMSCC 
>400,000 cells/mL, corresponding to an increase of 
€7,215 compared with the baseline.

Total Farm Receipts. Total farm receipts included 
farm and livestock receipts. At an SCC ≤100,000 cells/
mL, the total farm receipts were €192,147, equivalent 
to 36.1 cents/kg and €4,804/ha. Increasing the BMSCC 
to >400,000 cells/mL resulted in total farm receipts 
decreasing to €189,091, equivalent to 36.8 cents/kg and 
€4,727/ha. This corresponded to a reduction in total 
farm receipts of €3,056 compared with the baseline.

Total Farm Costs. Within total farm costs, all 
costs associated with mastitis were included (diagnos-
tic, treatment, veterinary, heifer replacement). At the 
baseline BMSCC, the total farm costs were €161,085, 
equivalent to 30.3 cents/kg and €4,027/ha. As the BM-
SCC increased, total farm costs increased to €177,343 
at a BMSCC of >400,000 cells/mL, equivalent to 34.5 
cents/kg and €4,434/ha. This corresponded to an in-

Table 5. Effect of mastitis on the physical outputs of Irish dairy farms across 5 bulk milk SCC (BMSCC) thresholds, holding land area constant 

Physical output

BMSCC threshold (× 103 cells/mL)

<100 
(Baseline) 100–200 200–300 300–400 >4001

Land area, ha 40 40 40 40 40
Cows calving, no. 94 96 99 100 101
Stocking rate, no. 2.62 2.66 2.68 2.69 2.70
Milk delivered, kg 532,122 524,614 518,834 516,198 513,596
Replacement rate, % 19 20 24 26 28
Cull cow sales, € 6,990 7,822 9,711 10,602 11,497
Replacement heifer costs, € 25,550 28,371 34,721 37,709 40,709
Milk solids, kg 37,530 36,995 36,573 36,380 36,190
Milk solids per cow, kg 411 397 382 376 370
Milk solids per ha, kg 938 925 914 910 905
1The physical outputs for the >400,000 cells/mL BMSCC category were based on extrapolated assumptions using the data from the 200,000–
300,000 cells/mL and the 300,000–400,000 cells/mL categories.

Table 6. Effect of mastitis on the financial outputs of Irish dairy farms across 5 bulk milk SCC (BMSCC) thresholds, holding land area constant 

Financial output

BMSCC threshold (× 103 cells/mL)

<100 
(Baseline) 100–200 200–300 300–400 >4001

Milk receipts, € 148,843 146,717 144,550 141,279 138,573
Livestock receipts, € 43,304 44,900 47,792 49,153 50,519
Total farm receipts, € 192,147 191,617 192,342 190,431 189,091
Total farm receipts, cents/kg 36.1 36.5 37.1 36.9 36.8
Total farm receipts, €/ha 4,804 4,790 4,809 4,761 4,727

Total farm costs, € 161,085 164,994 172,749 173,536 177,343
Total farm costs, cents/kg 30.3 31.5 33.3 33.6 34.5
Total farm costs, €/ha 4,027 4,125 4,319 4,338 4,434

Net farm profit, € 31,252 26,771 19,661 16,936 11,748
Net farm profit, cents/kg 5.9 5.1 3.8 3.3 2.3
Net farm profit, €/ha 781 669 492 423 294
1The financial outputs for the > 400,000 cells/mL BMSCC category were based on extrapolated assumptions using the data from the 200,000–
300,000 cells/mL and the 300,000–400,000 cells/mL categories.
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crease in total farm costs of €3,909, €11,664, €12,451, 
and €16,258 for the increasing BMSCC categories, re-
spectively, compared with the baseline.

Net Farm Profit. As the BMSCC increased, the 
annual net farm profit generated decreased. At a BM-
SCC <100,000 cells/mL (baseline), the net farm profit 
was €31,252/yr, equivalent to 5.9 cents/kg and €781/
ha. At a BMSCC >400,000 cells/mL, the net farm 
profit generated was €11,748/yr, equivalent to a net 
profit of 2.3 cents/kg and €294/ha. This corresponded 
to a reduction in net farm profit of €4,481, €11,591, 
€14,316, and €19,504 for the increasing BMSCC cat-
egories, respectively, compared with the baseline.

DISCUSSION

The objective of this paper was to identify the costs 
associated with mastitis, as indicated by various ranges 
of BMSCC, and to use this to demonstrate the effect 
that mastitis costs have on farm profitability. This 
analysis demonstrated that as BMSCC increased, milk 
production was reduced and the proportion of the herd 
culled due to mastitis increased. As BMSCC increased, 
milk receipts decreased; as a result, total farm receipts 
were also lower with higher BMSCC thresholds. In 
addition, as BMSCC increased, the total farm costs 
increased as more cows were treated and proportion-
ately more cows were culled. As a result, as BMSCC 
increased from ≤100,000 to >400,000 cells/mL, net 
farm profit decreased by €19,504. In a post-quota en-
vironment, mastitis would impede the rate and extent 
of expansion, because essential profits required to fa-
cilitate expansion would be lost. The model developed 
in this paper is flexible and could be used to conduct 
analysis for any dairy farm in Ireland utilizing farm-
specific data.

The model presented here is feed driven, whereby 
the same level of feed is used in the model irrespective 
of the BMSCC threshold. Therefore, in the analysis 
presented here, as BMSCC increased, milk production 
decreased, which in turn reduced the feed requirement. 
As a result, the cow numbers increased to maintain the 
level of feed in the system. If cow numbers were held 
constant in the analysis, the losses associated with high 
BMSCC would be higher than those presented in this 
study. Evidence on reduced feed efficiency as a result 
of mastitis infection is currently not available. If this 
were incorporated into the analysis, however, the losses 
would again be higher.

Data

The data used in the analysis presented in this paper 
were taken from several national sources. Milk produc-

tion losses were based on national milk recording data. 
Very little data in relation to mastitis farm practice are 
available in Ireland and so the Mastitis Farm Practice 
survey was developed and administered to 78 Irish dairy 
farmers. Although the sample size was small, the data 
collected on diagnostic testing, clinical and subclinical 
mastitis cases treated, treatment practices, discarded 
milk, and culling were indicative of treatment practices 
in Ireland and filled an existing data gap. Nevertheless, 
one inherent weakness of this data set was that none 
of the survey respondents had a BMSCC of >400,000 
cells/mL. Therefore, we had to extrapolate the data 
used for the >400,000 cells/mL category.

It should be noted that the largest cost components 
in any cost of mastitis analysis are milk production 
losses and culling costs, as demonstrated in this pa-
per and by Huijps et al. (2008). Although the costs 
associated with testing and treatment were included 
for completeness, their respective effect on net farm 
profit would be minimal relative to culling and lost 
milk production costs. Therefore, although questions 
exist around the robustness of the assumptions for the 
>400,000 cells/mL category, the relative importance to 
the analysis should be considered for each cost compo-
nent, with lost milk production and culling carrying the 
greatest weight.

Milk Production Losses

The milk production losses associated with BMSCC 
used in this analysis were sourced from the ICBF milk 
recording database. Milk production losses have been 
included in a large proportion of published analyses 
of mastitis costs. Kossaibati and Esslemont (1997) 
estimated milk losses for mild and severe cases of mas-
titis at 247 and 450 L, respectively. These losses are 
similar to the ranges assumed in this paper (177–601 
L). Larcombe and Shephard (2004) estimated the milk 
yield loss at 3.4% of the 300-d milk yield (5,500 L) 
per clinical case for Australian dairy farms (187 L). 
The Seasonal Approach to Managing Mastitis (SAMM) 
cost-of-mastitis calculator developed in New Zealand 
(Malcolm et al., 2005) estimated milk production 
losses per average mixed-age cow in the national herd 
at 88.5 L based on the New Zealand National Herd 
Testing database. This estimated loss in milk produc-
tion is low relative to estimates in the international 
literature. Hultgren and Svensson (2009) estimated 
yield losses for primiparous cows to range between 0 
and 9% (0–691 L) of the 305-d milk yield (7,675 kg) 
and for multiparous cows the range was between 0 and 
11% (0–865 L) of the 305-d milk yield (7,862 kg). Bar 
et al. (2007) found with US data that a cow with one or 
more clinical mastitis episodes in the previous lactation 
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produced 1.2 kg/d less milk over the whole lactation. 
Bar et al. (2008) found that milk yield losses accounted 
for 64% of the average cost of a clinical mastitis case 
utilizing New York State data. More recently, Cha et 
al. (2011) estimated that 72.4% of the total cost per 
case for gram-negative clinical mastitis was attributed 
to milk production losses. The literature highlights the 
variability in milk production losses between countries 
and their respective production systems as well as the 
manner in which these losses can be incorporated into 
cost of mastitis analyses.

Culling

In Ireland, data on the number of cows culled were 
accurate, but the reasons for culling were less so. 
This resulted in a requirement to complete a Masti-
tis Farm Practice survey to collect this information. 
Similarly, in New Zealand, the recording of culling and 
the reason for culling is poor, and thus, Malcolm et 
al. (2005) utilized data from the Livestock Improve-
ment Corporation (LIC) Reproductive Performance 
report in their SAMM model. Based on these data, 
the percentage of the herd culled due to mastitis was 
estimated by Malcolm et al. (2005) at 1.3%, which 
the researchers agreed underestimated culling due to 
mastitis. The average cull cow cost was estimated at 
NZ$477 (equivalent to €276), which is lower than that 
used in this analysis (€400). A possible explanation for 
this difference could be that the New Zealand cull cow 
cost is based on data from 2005 and may be outdated. 
Similarly, the cost associated with culling a cow in the 
Netherlands was €480 (Huijps et al., 2008), which is 
significantly lower than in Ireland. This cost captures 
slaughter price, replacement costs, and retention pay 
off. The heifer replacement cost alone in this paper 
was €1,451 (Kennedy et al., 2011); this is inclusive of 
labor, land, initial value of the calf (€350), and other 
variable and fixed costs. It reflects the costs involved 
in rearing replacement heifers from birth to calving 
and so helps explain the difference between the Dutch 
and Irish culling figures. Culling was not explicitly 
incorporated directly in the Hagnestam-Nielsen and 
Ostergaard (2009) cost of mastitis model (Swedish). 
Instead, culling was accounted for through reduced 
milk production, with decreased milk yield causing a 
shortened insemination period, which had the effect of 
increasing the risk of voluntary culling. This research 
highlights the strong association between mastitis and 
culling and so the importance of the inclusion of this 
cost component in this analysis. The literature dem-
onstrates the many ways of incorporating culling into 
the analysis.

Labor

The costs of labor were excluded from the analysis 
presented here for several reasons but predominantly 
due to the lack of specific Irish data on the labor time 
required to treat and manage mastitis herds. Many 
studies have been published with an estimate of the 
additional labor time required to treat and manage a 
mastitis incidence but the variation across studies is 
large, from15 min (Vetgate Manual; Mastitis Manage-
ment and Milk Quality Control Workshop, New Zea-
land, 2006) to 45 min (Huijps et al., 2008). Halasa et 
al. (2007) found that the opportunity costs of labor 
differ from farm to farm. If the labor is hired, then the 
opportunity cost is the cost of that labor, whereas if the 
labor comes from the farmer’s free time, then the op-
portunity cost is zero. Because of the scale of Irish dairy 
farms, most farms are run by the farmer without hired 
labor. Huijps et al. (2009) also found from an analysis 
of the relative importance farmers assign to each of the 
cost factors of mastitis, additional labor was found to 
be of low importance. Based on these findings labor 
was not included in this analysis. In an expanding dairy 
industry, however, an increased incidence of mastitis 
could reduce the number of cows that one individual 
could handle and labor would then have a considerable 
economic effect on SCC levels.

Quota

In the analysis presented in this paper, land was as-
sumed as the limiting factor at 40 ha. This is reflective 
of a post-quota environment in which milk production 
in the EU will no longer be constrained (for the first 
time since 1984), thus creating significant opportunities 
for Irish and EU dairy farmers. This policy change, 
combined with reduced levels of market support, means 
that Irish dairy farmers will be exposed to increased 
milk price volatility in the future. This presents a chal-
lenge: to expand while insulating against volatility. 
Therefore, it is essential that Irish dairy farmers reduce 
avoidable on-farm costs and losses, as demonstrated in 
this analysis.

Model

Each of the cost components included in this analysis 
and incorporated into the MDSM model captured the 
effect this disease has on a dairy farm. Dependent upon 
BMSCC category, milk production losses were deducted 
from the volume of milk produced on the farm. The 
reduced milk production had an effect in the model 
of a reduced feed requirement. Although cow numbers 
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increased to utilize the available feed, higher culling 
at higher SCC thresholds resulted in increased revenue 
from cull cow sales and higher replacement heifer costs. 
Diagnostics, veterinary, and treatment costs were ap-
plied and incorporated into the animal health cost cal-
culations. The model simulated the effects of mastitis 
on dairy farm production, culling, costs, revenue, and 
finally profitability.

Future Applications

Mastitis has implications at processor level as well as 
at farm level, and these costs have not been quantified 
in this analysis. Hogeveen and Østerås (2005) identified 
the costs of mastitis or high SCC at the processor level, 
such as reduced milk quality, reduced product yield, 
flavor change, and reduced shelf life. Each of these 
factors will affect customer satisfaction, product rat-
ing, product market value, and ultimately the returns 
to processors and producers. It is commonly agreed 
that high SCC in milk reduces the yield and quality 
of cheese (Klei et al., 1998; Ma et al., 2000) Utilizing 
the processing sector model developed by Geary et al. 
(2010), the effect of these factors on processor revenue, 
net milk value (total revenue – total costs), milk price 
paid to farmers, and component values of milk (value 
per kilogram of fat and protein) can be estimated. This 
analysis will be investigated using the Moorepark Pro-
cessing Sector Model (MPSM; Geary et al., 2010).

In addition, the data presented in this paper can be 
used to build an on-farm “cost of mastitis” calculator 
similar to that developed by Huijps et al. (2008) for 
Dutch dairy farms, the SAMM calculator developed 
for New Zealand dairy farmers, and the Countdown 
Down Under calculator developed for Australian dairy 
farmers.

CONCLUSIONS

Mastitis resulted in a considerable reduction in profit 
on Irish dairy farms decreasing from €31,252 at a BM-
SCC of <100,000 cells/mL to €11,748 at a BMSCC of 
>400,000 cells/mL. An analysis conducted by Berry 
et al. (2006) to document temporal trends in BMSCC 
on Irish dairy herds between 1994 and 2004 found the 
national geometric mean SCC to be 250,937 cells/mL 
in 2004. Based on the analysis carried out in this study, 
at this SCC level Irish dairy farms would be sustaining 
large losses. In order for Irish dairy farmers to pros-
per in a post-quota environment, which will be highly 
competitive, unnecessary on-farm costs and losses need 
to be minimized. Quantifying the costs of mastitis to 
demonstrate the losses occurring on Irish dairy farms 
is an important step in motivating farmers to acknowl-

edge the scale of the problem and implement effective 
management practices aimed at improving mastitis 
control and reducing the associated costs.
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