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EXECUTIVE SUMMARY 
 
• Similar to most agricultural sectors, the dairy industry has been consolidating, in terms of the 

number of producers, for many years. 
• In competitive industries, such as dairy, price equals cost in the long run, on average. Thus, it 

is critical to continuously strive to be better than average (recognizing the average is a 
moving target). 

• A decision rule for profit maximization (or loss minimization) is to produce where marginal 
revenue is greater than marginal cost.  

• When comparing historical returns from different regions of the country and different sources 
(accounting firms, Universities, government agency) the following observations can be 
made: 
− Top producers (e.g., top 20 - 33 %) were considerably more profitable than the average, 

as measured by $/cow/y. 
− Top producers had similar year-to-year variability in returns as the average of all 

producers (i.e., they had higher returns, but experienced similar risk). 
− On average, top producers had larger operations. 
− On average, top producers were more productive, in terms of milk produced per cow per 

year. 
− On average, top producers had lower total costs ($/cow/y), but similar feed costs per cow. 
− Average herd turnover rate or herd replacement rate was not a strong indicator of 

profitability. 
− High profit groups received slightly higher milk price, on average; but the impact is 

small, indicating other factors are more important in explaining profitability differences. 
• In a commodity market, being a low cost per unit of production (which is not the same as 

lowest cost per cow) is critical to business survival. This is typically accomplished by 
minimizing fixed costs via cows milked through facilities and milk produced per cow. 

• Historically a business strategy of maximizing cows through facilities was a very effective 
strategy; however, as larger operations have become the norm in the industry, it will become 
increasingly important to also focus on high production per cow as a means to reduce costs 
per unit of production.

 
ECONOMIC PRINCIPLES 

 
Most sectors of agriculture, both crops 

and livestock, have seen tremendous 
increases in price volatility in the last 10 - 
15 years. Large swings in both input and 
output prices have resulted in corresponding 
large swings in year-to-year profitability. A 

natural concern for dairy owners and 
managers is to think about, and focus on, 
ways to manage this risk. However, 
predicting where prices might go in real 
time is challenging and managing price risk 
is difficult for numerous reasons (e.g., 
marketing tools/options available, basis risk, 
time frame, etc.). Thus, for many dairy 
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owners and managers, it is more important 
to focus on things they have more control 
over. That is, making decisions based on 
sound economic principles and focusing on 
producing at the lowest cost/unit of 
production is important for long-term 
business survival. The number of dairy 
operations in the U.S. has been declining 
year-over-year for at least the last 50 years. 
That is, consolidation has been occurring 
long before the increase in price volatility, 
reinforcing the need to focus on much more 
than price risk. 
 

The following are some economic 
principles/concepts that are important for 
managers to understand to ensure they are 
making sound economic business decisions. 

 
1) Variable vs. fixed costs 
2) Cash costs vs. economic costs 
3) Price = cost 
4) Marginal revenue vs. marginal cost 

 
These principles are interrelated and help 
explain both the behavior of decision makers 
and trends that we observe in the industry. 
Following is a short explanation of each of 
the concepts. 
 

Variable vs. fixed costs – Variable costs 
are defined as those costs that vary with 
additional production and fixed costs are 
those that are constant regardless of 
production. Fixed costs are directly related 
to the concept of economies of scale (scale). 
This relationship between fixed costs and 
economies of scale has been one of the 
major drivers of consolidation in the 
industry. We often use the term dilution of 
fixed costs, which means we can lower fixed 
costs per unit of production by increasing 
production. Classic examples of fixed costs 
are things such as facilities, management, 
overhead, etc. Variable costs are those costs 
that increase proportionately to production. 

For example, feed and supplies will increase 
as cows are added to an operation or as cows 
are milked more frequently. While fixed 
costs clearly affect the profitability of an 
operation, in the short run they can often be 
ignored when making decisions as to what is 
optimal (i.e., making decisions focusing on 
variable costs will lead to profit 
maximization or loss minimization). 
 

Cash costs vs. economic costs – 
Managers easily can relate to cash costs, i.e., 
those costs that require a direct cash outlay 
(e.g., feed bill, vet bill, loan payment); 
whereas, economic costs are more difficult 
for many people to grasp. Put another way, 
cash costs are those things that show up on a 
cash flow statement with a lender. Cash and 
economic costs can be equal (and in many 
cases they are similar), but they can also 
vary considerably. Economic costs reflect 
the fact that all inputs (feed, supplies, labor, 
facilities, capital, etc.) need to be repaid or 
earn a competitive rate of return or else they 
will shift to another use in the long run. 
Cash and economic costs tend to differ for 
those things typically considered fixed. 
Economic costs incorporate the concept of 
opportunity cost, which may be different 
from what is actually paid (i.e., cash cost). 
Economic costs also incorporate the useful 
life of an asset as opposed to loan payments 
(or lack thereof), which is another reason 
economic costs can vary considerably from 
cash costs.  
 

Price = cost – This economic principle 
implies that profits are equal to $0. It is 
important to recognize that the definition of 
profit here is economic profit, which means 
that all costs have been accounted for. A 
couple of additional qualifiers are needed 
regarding this statement -- profit equals 
zero, on average, in the long run, in a 
competitive industry. While many people 
get frustrated with this statement, i.e., “Why 
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am I in business if I’m not making any 
profit?” it is important to recognize the main 
result of this statement – over time the 
below average producer will go out of 
business. More importantly, it points to the 
need to constantly strive to be better than 
average, recognizing this is a moving target, 
for long-term business survival (either that 
or accept below average rates of returns to 
some inputs – typically labor and capital). 
 

Marginal revenue vs. marginal cost – 
This concept is a key rule for profit 
maximization and simply suggests that 
something should be done if the revenue 
from making that change (i.e., marginal 
revenue) is greater than the cost of making 
the change (i.e., marginal cost). This concept 
generally would assume that some costs are 
variable and some are fixed, but that is not a 
requirement. Assuming some costs are 
fixed, making decisions to where the last 
unit of output (marginal revenue) is equal or 
slightly greater than the last unit of input 
(marginal cost) ensures fixed costs are being 
diluted as much as possible. While the 
concept is fairly straightforward, identifying 
the marginal revenue and marginal costs 
associated with various decisions can 
become quite complex in some situations for 
dairy operations. 
 

It is important when thinking about 
marginal cost to focus on cost per unit of 
production rather than cost per cow. For 
example, if some management intervention 
(e.g., reduce heat stress) is incorporated that 
improves production, the cost per cow likely 
will increase, but the cost per pound of milk 
produced most likely decreases. Thus, an 
intervention such as this would be profitable 
even though it increased total costs per cow. 
The optimal level of production will depend 
on how much it costs to add incremental 
milk and that will vary between operations 
and management abilities. That is, at some 

point adding incremental milk will not be 
profitable as the marginal cost will be 
greater than the marginal revenue. However, 
most dairies likely are not at this point and 
thus increasing milk production per cow will 
be profitable. 
 

EFFICIENCY IS KEY TO 
PROFITABILITY 

 
The preceding discussion about 

economic principles generally point to one 
thing – efficiency is key to profitability. 
Efficient use of resources is a common 
attribute of highly profitable operations 
across business sectors. When considering 
efficiency in the dairy business, there are 
three main areas to consider: 

1)  Efficient use of current facilities, 
2)  Economies of scale, and 
3)  Efficient use of the cows. 

 
These concepts may increase or decrease 
costs per cow, but almost always decrease 
cost per unit of milk produced, which is the 
key to profitability in a commodity market. 
 

Maximize the use of current facilities 
– The concept of making the most efficient 
use of current facilities is generally well 
understood and implemented across the 
industry. For example, dairies attempt to 
maximize parlor efficiency (one of the big 
fixed costs of a dairy) by milking the most 
cows possible through the parlor in a 24-
hour period. However, this parlor efficiency 
is only realized if there are sufficient cows 
available on the farm to be milked. Herds 
that have low reproduction often see swings 
in cow numbers that result in inefficient use 
of facilities (e.g., parlor use not maximized, 
open stalls and/or stalls filled with low 
producing cows). In the last 10 years, we 
have seen a significant improvement in 
reproductive efficiencies and these 
improvements have helped to not only 
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ensure that all cow slots on the dairy are full, 
but also that they are filled with a productive 
cow. As reproductive efficiencies increase, 
the ability to make voluntary culls (replace 
the least efficient cows) also increases. As 
top producers approach pregnancy rates  
> 25 %, the ability to maximize the use of 
current facilities is greater than most people 
ever thought possible. 
 

Economies of scale – Similar to the 
importance of making sure that facilities are 
kept full at all times, the concept that larger 
dairies benefit dramatically from economies 
of scale has been behind many trends in the 
industry. Dairies in the Western US, 
particularly CA, benefitted from the benefits 
of milking a lot of cows on one facility. In 
fact, as early as 1997, the average cow in 
CA was found on a dairy with over 1000 
cows, with many dairies milking over 2000 
cows on a single site. At this same point in 
time, an average cow in Wisconsin would 
have been part of a dairy with just over 100 
cows. CA and WI, the #1 and #2 dairy states 
in the country, are used to demonstrate a 
concept that helped to make the West very 
competitive in the dairy industry for a long 
time. However, in the last decade or so, this 
advantage for the West has essentially 
vanished as dairies in the Upper Midwest 
and Northeast have expanded and now are 
able to take advantage of similar economies 
of scale that the West has been doing for 
over 20 years. From 1997 to 2012, the size 
of the typical dairy in CA doubled (1159 to 
2412 cows); however, the size of the typical 
dairy in WI increased almost 6X (113 to 639 
cows; USDA and author calculations).  
 

Milk production per cow – One of the 
key economic concepts discussed earlier 
was the idea that in a competitive market, 
price = cost. If this is true, that for the 
industry the price of milk is equal to the cost 
to produce it, on-average in the long run, 

then to survive in the industry one needs to 
be better than average. The two previous 
concepts highlight how efficient use of 
resources (e.g., cows through the parlor) and 
economies of scale have been used in the 
past to be competitive and be better than 
average. However, they also highlight the 
very important point that if you are not 
taking advantage of these concepts today, 
you are most certainly below average. With 
these two economic concepts becoming 
essentially table stakes, the final concept 
that can still be used to be better than 
average is to maximize production per cow, 
which will help dilute out maintenance cost 
on both a cow basis as well as a facilities 
basis over more pounds of milk.  
 

The following section highlights 
multiple data sources looking at historical 
returns of dairy operations in different 
regions of the country. These data, from 
actual dairy operations, support the three 
concepts outlined above – efficient, farm 
size, productive – are key drivers of 
profitability differences between operations.  
 

HISTORICAL DAIRY COSTS AND 
RETURNS 

 
A common question often asked is 

“What are the primary factors that drive 
profitability differences across dairy 
operations?” One approach to gain insight 
into this question is to examine average 
historical returns from dairies (aggregated 
data) versus averages from a subgroup of 
dairies to determine what factors are related 
to higher or lower profitability. It is 
important to point out that this approach 
simply identifies factors that tend to be 
associated with higher profitability as 
opposed to a more rigorous approach that 
could identify statistically significant 
relationships. However, analyzing data from 
multiple sources and/or time periods with 
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Table 1. Data sources for analyses 
Source Type of Entity Time period Region Subgroups 
Karszes, J., W.A 
Knoblauch, and C. 
Dymond University 1999-13 NY 

Avg vs Top 
20% 

          

Nietzke & Faupel, P.C. 
Accounting 
firm 2001-16 MI area 

Avg vs Top 
30% 

          
California Department 
of Food and Agriculture State agency 2006-16 CA Herd size 
          

Dhuyvetter1 University 2005-10 KS 
Avg vs Top 
33% 

          
Genske, Mulder and 
Co., LLP 

Accounting 
firm 2001-16 

CA, ID, 
TX 

Avg vs Top 
25% 

1 Data for this analysis were from individual dairies by year and thus dairy averages 
reflected a multi-year average. All other data sources were annual comparisons (i.e., 
dairies included in the top percentile could vary from year to year). 

this approach provides evidence as to how 
robust these results are. 

 
Sources of data analyzed – Historical 

costs, returns, and limited production data 
were obtained from five different sources 
covering a range of geographies and 
analyses methodologies (Table 1). It can be 
seen that the various data sources cover a 
broad geographical region – i.e., Northeast, 
Midwest, Southern Plains, and West. The 
type of entity analyzing the data also varied, 
indicating the method of analysis is probably 
not consistent across data sources. Thus, 
while comparisons of groups within a data 
source are appropriate, comparing absolute 
values across data sources is less 
appropriate. The subgroups compared and 
the time periods vary slightly, but in all 
cases except one there were at least 10 years 
of historical data analyzed (and typically 
16). The one study with less data 
(Dhuyvetter) used multi-year averages from 
individual dairies for comparison, which is 
preferred to year-by-year comparisons 
where the dairies included in the top 

percentile can vary. It is also important to 
point out that one study did not compare 
profitability subgroups (California 
Department of Food and Agriculture – 
CDFA). Rather than sort data based on 
profitability each year, these data were 
sorted based upon herd size. Thus, by 
definition, the difference in profitability 
between groups for CDFA is expected to be 
less than for the other data sources where 
groupings were based directly on 
profitability. 
 

All herds versus top percentile groups 
– Table 2 reports average values of all herds 
versus the average of the top percentile 
groups for select variables. The difference in 
profitability ($/cow/y), remember the 
definition of profit varies by source, ranged 
from $154 to $523. The data source with the 
lowest difference (CDFA) is not surprising 
given that these data were sorted on herd 
size as discussed above. The key take home 
from this is that there are large differences 
between the average producers’ returns and 
those of the top producers (keep in mind that 
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the average group includes the top 
producers). The variability of returns across 
time (Range) is generally quite similar for 
all herds compared to the top percentile 
group indicating that while the most 
profitable dairies have considerably higher 
profit they have similar year-to-year 
variability in their returns. This is not 
surprising given that much of the year-to-
year variability is due to milk and feed price 
changes that are generally out of the 
producers’ control.  

 
Across all data sources, the top 

percentile group averaged larger herd sizes 
compared to the all herds’ average. It is 
important to point out that while this result 
holds on average across the time periods and 
for most individual years, it is not true for 
every year (data not shown). That is, there 
have been several years where the average 
herd size for the most profitable group is 
smaller than for the all herd average. This 
reinforces that being big does not guarantee 
success (i.e., it is more important to be good 
than to be big). This is particularly true 
when you consider that the typical dairy is 
getting larger and larger and therefore most 
dairies are already capturing the benefits of 
economies of scale. However, it also 
reinforces that economies of scale exist 
where there are benefits to diluting fixed 
costs across more cows, on average. On 
average, milk production (Milk/cow) was 
greater for the most profitable farms across 
all data sources. As with herd size, this 
result does not necessarily hold every 
individual year across all data sources. This 
result also reinforces that there are benefits 
to diluting fixed costs (both associated with 
the dairy and the individual cow) across 
higher production per cow. These two 
factors indicate that the most profitable 
farms use their resources more efficiently 
than the average dairy by milking more 
cows and getting more milk per cow. 

 
The total cost on a per cow basis 

(cost/cow) was lower for the top percentile 
dairies compared to the all herds in all cases 
and ranged from -$16 to -$249. The CDFA 
data that were sorted on herd size, as 
opposed to profitability, showed a slightly 
higher cost/cow for the large herds 
compared to the small/medium herds 
average. This lower cost is once again 
indicative of spreading fixed costs over 
more cows, with the obvious exception of 
the CDFA data. Similar to total costs per 
cow, feed costs per cow (Feed/cow) are 
generally slightly lower for the most 
profitable dairies; however, this difference is 
fairly small. Thus a general conclusion 
might be that the most profitable dairies 
have lower total costs, but roughly the same 
feed costs as other dairies – yet those similar 
feed costs per cow are associated with 
slightly higher milk production. 

 
Given that total costs per cow were 

lower for the top percentile dairies and milk 
production was higher, total costs per 
hundredweight of production (Cost/cwt) 
were also lower, ranging from $0.70 to 
$2.18 less/cwt. On average across the 
studies, the total cost/cwt of milk produced 
was $1.21 lower for the top percentile 
dairies compared to the average for all 
herds. In times of extremely volatile 
markets, as the dairy industry has 
experienced in the last decade, this lower 
cost per unit of production can be an 
important part of risk management against 
lower prices. Even though feed costs per 
cow were similar, when that is combined 
with slightly higher milk production, feed 
costs/cwt of milk produced are lower for the 
top percentile dairies compared to the all 
herds average. This suggests that feed cost 
per cow is not a good indicator of 
profitability. Rather, feed cost per unit of 
production should be used. 
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Dairies in the top percentile groups 
averaged slightly higher milk prices, with 
the exception of the CDFA data, but the 
difference was relatively small ($0.12/cwt, 
excluding CDFA). Without knowing more 
information, it is impossible to tell what this 
slightly higher price is attributed to. Based 
on data regarding futures gains/losses (when 
available), it does not appear to be related to 
market timing/strategies (data not shown). 
Rather, it likely is due to volume and/or 
quality premiums. Regardless of what is 
driving the price difference, the impact is 
relatively small (e.g., $0.12/cwt on 70 lb/d is 
about $30/cow/y) compared to the total 
difference in profit indicating other factors 
are more important. 
 

The final variable considered was a 
measure of herd turnover rate or annual 
culling. This variable is reported differently 
for each of the entities and thus cannot be 
compared across data sources. For example, 
the CDFA study reports an annual 
replacement cost ($/cow/y); whereas, all 
other studies report a turnover or culling rate 
(percent). The more profitable herds had a 
lower culling rate for five of the seven data 
sets, but two actually had a slightly higher 
culling rate or cost for the more profitable 
herds. Lower culling rates/lower herd 
turnover is preferred all else equal; 
however, it has been shown that a higher 
culling rate can be more profitable if it 
results in higher production (Dhuyvetter et 
al., 2007). In other words, without knowing 
why animals are leaving the herd (voluntary 
vs. involuntary) it is hard to determine if it is 
a good thing or a bad thing. Thus, these 
mixed results regarding the relationship 
between culling and profit grouping are not 
unexpected.  

CONCLUSION 
 

Currently many sectors in agriculture are 
facing tough margins due to market prices 
and thus it is easy and/or tempting to let 
these prices influence decisions that may not 
be optimal. As a general rule, in a 
commodity market being a low cost 
producer – on a per unit of production basis 
-- is critical for long-term business survival. 
Having an understanding of several key 
basic economic principles is important for 
both producers and their advisors to help 
them make sound economic decisions. 
While the need to make sound economic 
decisions is always important, it becomes 
even more critical in times of tight margins. 
Additionally, as operations get larger, the 
need to manage them more business like will 
also likely increase (i.e., base decisions 
more upon data and analyses and less on gut 
feel).  
 

The profitability for dairy operations 
(and most all other agricultural enterprises) 
varies tremendously over time due to market 
cycles. While this variability can cause 
significant financial pain and hardship, it is 
important for producers and their advisors to 
focus on things they can control and 
manage. More importantly, profitability of 
dairy operations is extremely variable across 
operations indicating that management and 
how resources are used is important; thus, 
making well-informed management 
decisions related to production can make the 
difference between profit and loss and hence 
long-term business survival. Two factors 
that are consistent in explaining more 
profitable operations are greater herd size 
and production per cow – both of these are 
methods of spreading large fixed costs 
associated with running a dairy across more 
production (i.e., dilution of fixed costs).  
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