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Low-overhead dairy grazing: A specific solution to a
vexing problem

Jonathan R. Winsten

US DAIRY: CASHFLOW TRUMPS
PROFITABILITY

The dairy sector has been the backbone
of many rural communities across the tra-
ditional US Dairy Belt (i.e., the states from
Maine to Minnesota) since the early twen-
tieth century. The dramatic loss of dairy
farms throughout the region over the past
30 years has contributed to an unravel-
ing of the fabric of its rural communities
(Spratt et al. 2021). An important driver of
this trend has been extreme volatility and
a downward trend in real (i.e., inflation-
adjusted) farmgate milk prices. In response,
many remaining dairy farms have greatly
increased herd size and milk production per
cow; “get big or get out” has been the clear
writing on the proverbial wall. Farmers
who have followed this path have gener-
ally demonstrated an impressive application
of science, technology, and management
to consistently produce an average of over
25,000 Ib of milk per cow per year in herds
with hundreds or thousands of cows.

Unfortunately, there are a host of vex-
ing issues associated with the increasing
trend toward large modern confinement-
feeding dairy farms. These farms are very
capital-intensive and the resulting level of
assets (and debt) per cow necessitates max-
imum milk production per cow (Winsten
et al. 2000, 2010). Very high grain-to-for-
age feeding ratios can increase the inci-
dence of metabolic disorders, resulting in
increased use of antibiotics and increased
culling rates. The very high capital re-
quirements preclude most farm workers
from becoming farm owners. The use of
heavy equipment and manure-handling
systems 1s associated with higher rates of
worker injuries and fatalities (Douphrate
et al. 2013). From an environmental per-
spective, large modern dairy farms often
import much more nutrients (e.g., grain
and fertilizer) onto the farm than the
farm’ land base can assimilate (Kellogg
2000).The more extreme the nutrient im-
balance, the greater the risk for nutrient

loss to ground and surface water. Green-
house gas emissions per acre of land can be
relatively high under this system, although
it can be relatively low per unit of milk
production (Chiianese et al. 2009).

The financial structure of traditional or
large modern confinement-feeding dairy
farms results in cashflow concerns often
becoming paramount over profitability.
The path to positive cashflow for most
dairy farms is more cows and maximum
milk production per cow. However, in the
long-term, no business can survive if its
revenue does not exceed its total econom-
ic costs, regardless of cashflow.

A basic tenet of economics states that
when the price paid for a product goes up,
producers will respond by producing more
of that product; conversely, when prices go
down, they will produce less by switch-
ing to produce another product. On the
surface, the dairy sector seems to defy this
law of economics with farmers choosing
to add more cows (when possible) when
prices go down, as well as when prices go
up. A closer look reveals that this is a result
of high levels of capital tied up in a sys-
tem that is only designed to produce one
product—milk. This unusual response to
market price signals is likely to be contrib-
uting to the oversupply that results in in-
creasingly volatile and downward trend in
milk prices. Finding a way out of this vi-
cious cycle is crucial for the future of dairy
farming throughout the Dairy Belt states.

The benefits of dairy grazing for herd
health, the environment, and reducing
direct costs (e.g., feed, fuel, and fertilizer)
per hundred-weight (cwt) of milk have
been known for a long time (Winsten et
al. 2000, 2010; Franzluebbers et al. 2012).
The problem with dairy grazing has been
that lower milk production per cow and
operations with limited animal housing
(hence, limited herd size) may be produc-
ing and selling too few cwts of milk to
cover full economic costs of production.
The organic and grass-fed markets have
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helped increase revenues for many dairy
grazing farms. Dairy grazing operations
that can efficiently manage larger herds us-
ing limited buildings and machinery seem
to have a higher probability of success in
the long-term, whether producing organic
or conventional milk.

LOW-OVERHEAD DAIRY GRAZING:
AN OVERVIEW
Low-overhead dairy grazing has a dif-
ferent financial structure that allows it
to avoid many of the problems faced by
traditional and large modern dairy farms.
The low-overhead dairy grazing system
described here is an adaptation of the New
Zealand dairy grazing system, but modi-
fied to work across the US Dairy Belt. This
system 1s characterized by (1) maximum
nutrient intake from grazed pasture, (2) a
high-throughput milking system that can
efficiently accommodate a herd of at least
200 to 300 cows, and (3) the minimum
necessary investment in buildings and ma-
chinery. Farms with this system should be
able to greatly reduce both variable and
fixed (overhead) costs of production and
be profitable over a much wider set of
milk and feed prices than traditional or
large modern confinement dairy farms

(Winsten et al. 2010).

Feed costs, which include the costs of
producing and purchasing feed, are al-
most always the single largest operating
expense on any US dairy farm (Winsten
et al. 2010), which makes feed efficiency
(1.e., minimizing feed costs per unit of
milk produced) exceptionally important.
Dairy grazing focuses on maximizing the
herd’s nutrient intake from grazed pasture,
which is one of the lowest cost sources of
nutrient intake. Supplemental grain feed-
ing will boost milk production and profits
in most cases (although “grass-fed” dairy
farms receive a price premium for not
teeding grain). The grazing season in the
Dairy Belt is generally from May through
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October and can be extended by stockpil-
ing standing forage for later grazing. Har-
vested and stored forages will be required
for feeding in the nongrazing months, but
the amount (and cost) is significantly less
than feeding stored forages year-round.

Labor is often a very constraining re-
source on dairy farms and is a major
expense (Winsten et al. 2010). Labor ef-
ficiency can be gauged by milk sold per
full-time equivalent (FTE) worker, and
large modern dairy farms aim to sell at
least 1.2 million pounds of milk per FTE.
Grazing operations generally produce
significantly less milk per cow than con-
finement-feeding operations and, there-
fore, need a large herd size and efficient
feeding and milking system to be able to
ship more than 1 million pounds per FTE
worker. There are several ways in which
grazing operations can be labor efficient.
First, having cows graze for much of their
feed and spread much of their manure at
the same time is an important labor savings
and improves farm safety (Douphrate et al.
2013). Second, many low-overhead dairy
grazing operations use a seasonal calving
schedule to concentrate time-consuming
activities, such as calving, calf-rearing (fig-
ure 1), weaning, and breeding, into discrete
windows of time. Third, and very impor-
tantly, the use of high-throughput milking
parlors (figure 2) allow a larger herd to be
milked relatively quickly (i.e., up to 100
cows per hour per person).

As discussed above, the capital require-
ments of most dairy farms create high
fixed costs of production. By minimizing
the cost of cow housing and machinery
for fieldwork and farm operations, the
low-overhead dairy grazing operation has
the potential to greatly reduce its fixed and
total costs of production per cwt of milk
produced. Lower costs will not only allow
a farm to be profitable at lower milk prices,
it also can reduce the likelihood that cash-
flow concerns overshadow decision-mak-
ing about profitability, which can result in
the perverse outcome of farms producing
more milk when milk prices are lower. As
economic theory would dictate, a farm
with fewer assets tied up in dairy-specific
infrastructure and equipment could more
easily pivot toward beef production when
milk prices become too low.
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Figure 1

for transportation.

Efficient calf feeding is essential for larger seasonal calving herds. This trailer unit is foldable

Figure 2

High-throughput swing milking parlors allow quicker milking.

SCENARIO DEVELOPMENT FOR ANALYSIS
An expert panel of farmers using low-
overhead dairy grazing and dairy farm
financial experts was recently used to
create hypothetical farm financial state-
ments that represent the use of this sys-
tem in the Great Lakes region. There are
many different ways that such a farm can
be structured and operated. Numerous as-
sumptions were made to develop specific
financial statements for the farm.

To avoid variables such as the farmers’

level of equity in the farm real estate and
local property tax rates, the analysis assumed
the farmer had a 15-year lease on a 360 ac
farm with typical buildings suitable for a
120-cow confined herd. There are many
such farms in the Dairy Belt that are no
longer in operation and could be available
to rent. The rental rate used (US$78,000
yr!) can be considered a proxy value re-
flective of the costs of ownership including
property taxes. The analysis used conserva-
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tive assumptions and was designed to be
representative of what a farmer with expe-
rience could expect to achieve.

The farmer borrows money to retrofit
a 20-unit swing milking parlor with milk-
house, holding area, and a 250 ft double-
sided feed bunk with concrete pad, and a
covered bedded pack for emergency hous-
ing. Although it is unusual to invest in im-
provements on a rented farm, the internal
rate of return over 15 years shows this to
be a very good investment. The farmer es-
tablishes pastures and a grazing system (i.c.,
fences, lanes, and water) on the land and
milks a herd of 240 medium-framed cows
on the farm with spring calving (all cows
dry in January and February). The average
milk production is 15,000 Ib cow™ yr .
The cows and youngstock are outwin-
tered on the farm; cold and snow are not
a problem for the cows, but mud can be a
serious challenge. Figure 3a shows the use
of round bales as a windbreak on a small
knoll. Figure 3b shows round bale feeding
on the pasture in mid-winter.

FINANCIAL PERFORMANCE
Income statements for Years 1 through 5
for this hypothetical low-overhead dairy
grazing operation were calculated to cap-
ture the learning curve for the farmer and
the cows in this new system. The results
described below represent the financial
performance in Year 5 after the farmer
has worked most of the kinks out of the
production system.The income statements
include all revenues and expenses for the
farm, including depreciation (annualized
replacement cost of buildings and equip-
ment) and a US$55,000 annual salary paid
to the farmer (most dairy farm financial
analyses do not include the cost of owner/
operator labor in the calculation of net
farm income).

Using historical milk and grain price
data for the region, a Monte Carlo simula-
tion with 10,000 iterations was run on the
Year 5 income statement, with each itera-
tion pulling milk and feed (grain) prices
randomly from the historical price distri-
bution. The correlation between milk and
grain prices was calculated from the his-
torical data and the correlation coefficient
(0.56) was programmed into the Monte
Carlo simulation. The milk:feed price ra-
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Figure 3

(a)

p—

Outwintering dairy cows can reduce overhead costs. (a) Using round bales as a wind-break; (b)
feeding round bales on the pasture during mid-winter.

tio fluctuates over time and is extremely
impactful on dairy farm profitability. The
USDA Agricultural Marketing Service
calculates the milk:feed price ratio on a
monthly basis (USDA AMS 2024). The
ratio varied from 1.3 to 2.85 during the
2011 to 2021 period, with higher num-
bers being more profitable for dairy farms.
The 10,000 iterations of this Monte Carlo
simulation had an average milk:feed price
ration of 1.51, which is near the low end
of the range and thus is not likely to over-
estimate the profitability of this scenario.
As can be seen in figure 4, the aver-
age net farm income (NFI) per hun-
dred-weight (cwt) of milk produced was
US$3.64 across the 10,000 iterations of the
Monte Carlo simulation. To put this result
in context, the average NFI cwt™ from
completed dairy farm financial analyses

from FinBin (one of the largest sources of
farm financial benchmark information in
the world) for farms in Michigan, Wiscon-
sin, and Minnesota during 2011 to 2021
was US$0.88, making this low-overhead
dairy grazing scenario four times more
profitable per unit of milk. An even more
impressive result was that, of the 10,000
iterations, none resulted in a negative NFI,
which indicates the ability of this produc-
tion system to withstand the treacherous
economic pressures felt by the region’s
dairy farmers, especially in recent years.

ENVIRONMENTAL AND PRO-SOCIAL
IMPACTS
In addition to the private benefits of
improved productivity and profitability,
low-overhead dairy grazing is also likely
to provide several public benefits to the
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Figure 4

Distribution of net farm income (NFI) per hundred-weight (cwt) results from Monte Carlo simulation.

Low-overhead dairy grazing:
Net farm income per cwt milk sold

1,400 +
WI/MN/MI dairy farms: Mean = US$3.64
1,200 4 NFl cwtt = US$0.88 (from
FinBin for 2011 to 2021)
1,000 +
800 / 80% between

600

US$1.97 and US$5.23

Frequency (out of 10,000 iterations)

NFI (US$ cwt?)

environment and rural communities. Pro-
ductive permanent pasture holds soil and
nutrients in place better than cropland
(Rotz et al. 2009), and the pasture sward
gets denser over time with proper grazing
management. Using USDA’ Integrated
Farm Systems Model (IFSM), a simula-
tion was performed showing that this 360
ac dairy grazing operation would reduce
nitrogen (N) and phosphorus (P) loss by
62% and 71%, respectively, relative to a
more typical 120-cow dairy farm on the
identical footprint. IFSM calculated a 5%
reduction in the carbon (C) footprint of
milk from the low-overhead dairy grazing
operation. Further, permanent vegetative
cover will have superior results for wildlife
(birds, bees, and other insects) relative to
typical dairy crop rotations (Goosey et al.
2019; Lwiwski et al. 2015).

Previous research also suggests benefits
from grazing for animal health and food
safety. Grazing cows tend to have less in-
cidence of health problems, including
mastitis (Goldberg et al. 1992) and lame-
ness (Haskell et al. 2006). Healthier cows
require less frequent antibiotic treatment,
which should reduce the risk of antibiotic
residue in milk and dairy products, as well
as the problems associated with antibiotic
resistance. The average culling rate in the
US dairy sector 1s 30% to 40%. At a 40%
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culling rate, the average cow spends only
2.5 years in the milking herd before be-
ing sold for dairy beef. Grazing herds, with
lower milk production per cow, often have
culling rates of 12% to 20%. At 20%, the
average cow spends 5 years in the milking
herd; healthier cows with longer lives are
an important animal welfare issue.
Healthy rural communities depend on
profitable, resilient, and ecologically sus-
tainable farm businesses for numerous rea-
sons, including generating local economic
activity and employment and protecting
natural resources (Peters 2002). As de-
scribed above, low-overhead dairy grazing
has the potential for much greater farm
profitability than traditional or more com-
mon dairy farms in the region. This sys-
tem is shown to be profitable even at low
milk prices. In addition to safer working
conditions, the lower required investment
makes it easier for new or disadvantaged
farmers to enter into dairy farm owner-
ship. This system also makes it easier for
farmers to successfully pivot production
away from dairy if needed while keeping
land in permanent pasture. Low-overhead
dairy grazing will generally be smaller op-
erations than the increasingly common
large, modern, confinement-feeding dairy
farms. Hence, the successful adoption of
low-overhead dairy grazing in a com-

munity will increase the number of farm
businesses, each having a multiplier effect
on the rural economy.

In any given watershed, a higher per-
centage of land in well-managed pasture
is likely to reduce nutrient and sediment
losses to surface water due to more perma-
nent vegetative cover, thereby improving
water quality in streams, rivers, and lakes
(Park et al. 2017). Improved water qual-
ity benefits fish and other aquatic species,
as well as people who utilize the water
resources for recreation or consumption.
Lastly, more land in grazing can enhance
rural economies from increased tourism
revenue (Gao et al. 2014).

MAKING CHANGE WHILE THE CLOCK TICKS
There are numerous potential benefits for
farmers, residents, communities, and eco-
systems of region-wide adoption of low-
overhead dairy grazing. The open ques-
tion remains: can the adoption of this very
different dairy production system happen
fast enough and wide enough to confer
its benefits before too many farms are lost
and too much land is concentrated under
the control of increasingly large confine-
ment-feeding dairy operations?

A recent article by Spratt et al. (2021)
made numerous recommendations for
how to accelerate grazing adoption. The
farm financial results of low-overhead
dairy grazing described above indicate that
a strong profit-motive exists for farmers to
adopt this system. The challenge is to get
enough working examples of this system
across the landscape so that every dairy
farmer can understand how it works and
see its success.

Improving water quality and mitigating
climate change depends on much more
perennial vegetative cover in the Great
Lakes Basin and beyond. Profitable exam-
ples of farming with perennial vegetative
cover are not plentiful and are not as obvi-
ous to farmers as they need to be. Low-
overhead dairy grazing may be a shining
star rising on the horizon.
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