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Resilient farming systems for an expanding Irish dairy industry

Brendan Horan, Teagasc Moorepark

Like it or not we live in interesting times. For most of the last 30 years, milk
output has been constrained by quotas, yet the Irish dairy sector remains one of
the few indigenous sectors to have built a global footprint during this period.
Dairy farmers today operate in a production environment of unprecedented
uncertainty but also unparalleled opportunity. While it has always been difficult
to predict international commodity prices or foresee production risks (climate
and feed availability and price), the reduction in dairy product stores in Europe
and the USA and increasing wealth in previously developing countries has led to
price volatility, arguably, not witnessed before. Future milk production will,
therefore, be set against a backdrop of increased farm business uncertainty. As a
consequence, modern dairy farming systems must be sufficiently resilient to
respond positively and rapidly to change. Buoyed by strong international
demand, the abolition of milk quotas in 2015 will finally afford dairy farmers the
opportunity to expand their businesses.

Notwithstanding the positive energy for expansion at farm level, there are also
challenges ahead. The imminent abolition of quotas, although providing
significant opportunity for expansion, further heightens uncertainty for Irish
farmers. Within the dairy farm gate, farm expansion has risks, as the additional
infrastructural investment must be financed by the existing dairy enterprise(s).
Such investment increases expenses and, yet, is almost always initially
accompanied by sub-optimal biological performance. This places significant
additional pressure on the original farming business. While prudent use of debt
is an effective part of a growing business, heavily geared farms are significantly
exposed to downturns in product prices, increases in input prices, and the
vagaries of climate, particularly during the developmental phase of the new
business. At an export oriented overall industry level, the increasing integration
of farming systems within interconnected global ‘paddock to plate’ food chains
continues. We must ensure that our post quota systems meet the highest
international standards of food safety and quality, while also being animal
welfare friendly and environmentally sustainable. Irish dairying has an enviable
reputation for sustainability; this must be enhanced post quotas. At Moorepark,
much of the production systems research undertaken in recent years has focused
on the continued development of resilient grass based farming systems that
facilitate profitable dairy expansion in an environmentally and socially
sustainable manner.

Milk production systems on Irish Dairy farms in 2014
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In recent years, the financial environment of dairy farming has shifted from
relatively stable and predictable annual cash flows to higher milk prices but
increasingly volatile farm incomes. The total costs (incl. own labour) for the
average and top 10% of Irish dairy farmers compared with milk price during the
last eight years are presented in Figure 1. These stark results indicate that the
average dairy farmer achieves total costs of production after own labour that are
equivalent to the average milk price leaving, no additional profit for re-
investment in the farm business. In comparison, the top 10% of dairy farmers
are retaining, on average, 8 c¢/L (equivalent to €400 per cow) as profit after full
costs over the same period. This additional profit is essential to fund expansion.
Consequently, while all farmers may expand by specialising in dairying at the
expense of other enterprises post quotas, we conclude that only the top 10% of
farmers can consider making significant investments to expand their dairy
farming businesses based on current operational performance. Furthermore,
because there are additional expansion costs associated with land leasing and
further capital investment, these results also indicate that even the top 10% of
dairy farmers will need to reduce production costs further (by 2.5 c/L or €0.30
per kg MS) to achieve a similar margin per kg MS on a newly leased dairy farm.
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Figure 1: Milk price and production costs on Irish dairy farms (2006 -
2013)

In a recent review of current dairy farm system performance, Ramsbottom et al.
(2014) collated the physical, genetic, and financial performance data from 1,561
seasonal calving pasture-based dairy farms in the Republic of Ireland between
the years 2008 and 2011. Farms were categorized into 4 groups based on the
quantity of feed purchased; farms in which cows received <10, 11-20, 21-30, or
>30% of their annual feed requirements from purchased feed were considered to
be categories representative of increasing levels of system intensification (Table
1). Milk yield and yield of milk components per cow and per ha increased
linearly with increased use of purchased feed but pasture utilisation/ha and net
profit/ha declined.
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Table 1: Biological characteristics of seasonal spring calving pasture-based dairy
systems differing in farm system intensification.

System of Milk Production
Purchased feed (% of total DM)
Stocking rate (LU/ha)

Full time turnout (day of year)

Housing date (days of year)

Pasture utilised (t DM/ha)

Purchased feed (t DM /ha)

Lactation length (days in milk)
Milk solids yield (kg/cow)
(kg/ha)

Herd EBI (€)

Total costs (excl. own labour; c/1)

Net profit (€/ha)

1 2 3 4
8 15 24 34
2.0 2.0 2.1 2.1
54 63 67 70
324 321 317 314
8.5 8.1 7.6 6.8
0.7 1.4 2.4 3.6
269 276 280 282
359 376 391 419
723 769 823 884
81 76 73 66
18.0 19.2 20.7 22.1
1,298 1,257 1,180 1,083

What is a Resilient Farm System?

Resilience denotes the capacity of a system to absorb and thrive in a changing
and uncertain production environment. Resilient farm businesses must,
therefore, have a plan (strategy) for how the farm will run in an ‘average’ year.
Resilient businesses are technically and financially efficient, generate surplus
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cash, consistently achieve financial expectations and are simple to operate. Based
on the triple bottom line of profitability and socially and environmentally
responsible milk production, our farming systems must continue to be heavily
reliant on the production of milk from grazed grass. Fundamentally, resilient
systems must have a low production-cost base to insulate the dairy farm
business from price shocks and allow family-based farms to generate sufficient
funds in better times to meet family requirements. This requires a ‘fit for
purpose’ system that will provide a consistent level of production at a consistent
price, within the general averages of climate, input price, and milk price
uncertainty. A resilient farm system will also have sufficient tactical flexibility to
overcome unanticipated events that can lower short term profitability (e.g. cold
wet spring, low milk price, etc), but the system principles remain the same.

Although there are many components to a successful farm system, we believe
that there are four ‘pillars’ that define resilient farm systems in the Irish dairy
farming context (Figure 2), irrespective of region, rainfall, or farming philosophy.
For the purposes of todays conference, I will confine my paper to the first two
topics: the efficient use of available resources and the appropriate animal for the
system.

Resources Animals
Pasture growth (kg DM/ha) High EBI

N use efficiency High Milksolids + Fertility

Supplementation

Resilience

Simple & repeatable

Sufficient time off

Pennle

Figure 2: The ‘pillars’ of a resilient farm system

Efficient utilisation of available resources
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Land-base: Although dairy farms differ in their capacity to produce and utilise
pasture at different times of the year, one of the most important drivers of
operating profit and, therefore, return on capital, is maximising the amount of
pasture that is grown and utilised. This requires consistent monitoring and
effective record keeping of pasture grown in each paddock, so that strategic
decisions around drainage, fertiliser, and pasture reseeding can be made to
maximise pasture grown in all paddocks. Although farmers instinctively know
their best and worst paddocks, without measuring weekly pasture covers you
will not accurately rank paddocks in the middle. “You cannot manage what you
do not measure”.

Total milk output from the dairy farm will increasingly be limited by pasture
growth post quotas, and so the development of management practices to
improve pasture production and quality will take precedence over practices
informed by individual animal performance. Grazing management will be
concerned with achieving adequate soil fertility, the reseeding of
underperforming swards and achieving the correct balance between grazing
severity and individual animal intake. Grazing to a consistent post-grazing
residual height of 3.5-4 cm maximises growth and results in consistently higher
quality pasture.

Supplementary feed: The decision to feed supplements and how much
supplements should be fed each day is part of tactical management. However, the
decision on how much supplements should be incorporated into the system on
an annual basis is a strategic decision (i.e. an annual feed budget). This decision
is based on the amount of pasture grown, the stock carrying capacity of the land,
and the level of financial exposure the importation of feed creates in the
business. Resilient businesses limit exposure to outside influences where
appropriate. The greatest operating expense in dairy farming businesses in
Ireland is purchased feed, leaving dairy businesses heavily reliant on bought-in
supplements very exposed to the vagaries of international commodity prices. For
example, we have recently seen supplement prices rise by 30-50% and the
requirement for supplementary feeds increase by more than 20% because of wet
weather and poor pasture growth.

In Irish, UK and New Zealand datasets analysed to determine associations
between feeding strategies and costs of production, the results indicate that for
every 1 cent spent on feed, operating expenses increase by 1.5 to 1.6cent. This
means that a kg of supplement must be purchased for considerably less than the
cost of 1 litre of milk. In analysing the requirement for supplement and the risk
of exposure to economic forces external to the farm gate, we propose limiting the
use of supplement to less than 500 kg DM/cow (550 kg purchased) and that
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these supplements must be purchased for less than 2/3 of the price of milk. In
other words, if milk price is projected to be 30c/L, supplements must be sourced
for less 20c/kg DM (18c/kg fresh) or less than €180/t delivered. Supplements
used tactically to fill unexpected feed deficits can be priced according to need,
but the majority of supplement must be sourced at less than €180/t delivered.

Environment: In addition to the economic and animal welfare benefits associated
with grazing, Irish pasture-based milk production is highly regarded
internationally for its environmental sustainability. Only 10% of global dairy
production originates from grassland and, in comparison with cropping,
grassland is an important biological filter for reducing nutrient and chemical run
off and supports biodiversity and carbon storage. Recent international studies
have indicated that by virtue of our high reliance on grazing and reduced
mechanisation, Irish milk has the lowest carbon footprint within the EU.
Notwithstanding these benefits, the efficiency of Nitrogen (N) and Phosphorus
(P) use within Irish pasture-based systems is variable and can potentially result
in nutrient loss to water resources. In future, particularly within expanding dairy
farm businesses, on-farm management practices must be tailored to achieve
excellent nutrient management. Intensive production systems require grazing
and nutrient management practices that increase slurry-use-efficiency, optimise
fertiliser N use within allowable levels, and minimise the -cultivation of
grasslands and nutrient overloading associated with external feed
supplementation. Recent evidence from both Ireland and New Zealand suggests
that where intensification is fuelled by increased grazed pasture utilisation and
conversion to product, intensified grazing systems will continue to deliver the
highest standards of water quality even within highly vulnerable free draining
soils.

The appropriate animal for the system

If we accept that the comparative advantage of dairy production in Ireland
involves the efficient utilisation of grazed pasture, then the appropriate cow
must be able to harvest pasture efficiently. To do this in a farm system context,
she must re-calve every 365 days to ensure peak intake demand coincides with
peak pasture supply, she must be an aggressive grazier, and her live weight must
be no more than is required to maximise intake (i.e. big cows do not eat
proportionally more than medium sized cows in grazing systems). Excellent
research over the last decade has led to the production of a multi-factor, profit-
focussed, breeding index (€ EBI) that takes the guess work out of choosing the
appropriate cow for Irish dairy systems.

In addition to selection on EBI, however, crossbreeding offers significant
financial reward, improving production and fertility beyond the value of the
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improvement in EBIL In comparison with high EBI Holstein-Friesian cows,
Jersey*Holstein-Friesian crossbred cattle achieved a higher 6 week in-calf rate
(70 vs. 56%) and a lower 13 week empty rate (10 vs. 18%), had greater intake
per 100kg of live weight at grazing (3.6 vs 3.3 kg per 100kg live weight) and
produced more milk from less feed (11.3 vs. 12.8 kg pasture/ kg MS). While
there have been significant improvements in national dairy herd fertility in
recent years, even the top 10% of dairy farms on EBI (EBI = €140 and fertility
subindex of €70) are failing to achieve optimum 6 week calving rates (65 vs.
90%); this metric is an important component of pasture utilisation. On the basis
of these results, crossbreeding would be expected to add €180 per cow per
lactation (equivalent to €18,000 per annum for a 100 cow dairy herd); this is in
addition to the value of improved EBI. With this in mind, it is surprising that
more farmers are not using crossbreeding in addition to EBI to more rapidly
improve the fertility status of their herds, to develop a more efficient cow, and to
increase overall farm profitability with milk quota abolition in mind.

Resilient farm systems

In the last section we defined a resilient farm system as any system that
efficiently utilises natural resources in an environmentally sustainable manner
using appropriate dairy cattle genetics, thereby generating sufficient financial
reward and free time to achieve lifestyle and expansion goals; this definition was
predicated on continuous professional improvement and a strong business
acumen. In this section, we combine these parameters to produce a ‘strawman’
system as an example of what we believe a resilient farm system will look like.

What is the optimum stocking rate?

In Table 2, the optimum stocking rate for farms that produce different amounts
of pasture and feed different amounts of concentrate supplement are defined
based on the requirements of a high performance dairy cow within a system
achieving high levels of grazed grass utilisation. For example, if a farm can grow
10 t DM of pasture on average and the system involves feeding 0.5 t concentrate
DM/cow, the stocking rate should be 1.8 cows/ha. In comparison, a farm capable
of growing 16 t DM pasture/ha and feeding 0.5 t concentrate DM/cow should be
stocked at 3.0 cows/ha.
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Table 2: Stocking rate* (in blue boxes: cows/ha) that optimises profit on farms
growing different amounts of pasture and feeding different amounts of
supplement/cow. The proposed stocking rate for a resilient system is
highlighted.

Pasture grown, t

t supplement DM /cow 10 12 14 16

0.00 1.5 2.0 2.3 2.6
e 025 - m e e - - - A7 - =21 - —24- - 28—
b e e e I

0.50 1.8 2.2 2.5 3.0

1.00 2.0 2.4 2.9 3.2

1.50 2.2 2.6 3.1 3.5

2.00 2.4 2.9 3.3 3.9

The above general stocking rate recommendations do not preclude the use of
more supplements in poor pasture growth years nor does it suggest 500 kg
supplement/cow should be a target in years where pasture growth exceeds the
average used in strategic planning or where milk price drops and concentrate
price does not follow suit. Such decisions are tactical and must be made with all
of the available immediate information. Nevertheless, it allows you to plan what
the number of cows on the available land should be. If a farm system is designed
properly and operated by well-trained capable individuals, it should perform at
close to maximum capacity. In Table 3 we outline key performance indicators for
resilient farms.

Table 2: Key performance indicators of resilient farming systems compared with
current average and top 10% farm performance.

Current Current Target
Average
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Top 10%

Pasture growth (t DM /ha) 6-14 10-16 12-20
Cow live weight (kg) 550-600 550-600 500-550
Herd EBI (€) 100 140 250
Stocking Rate (cows/ha) 1.9 2.2 22-29
Concentrates fed/cow (t DM) 800 700 500
Milksolids yield/cow (kg) 350 403 450
6 week herd calving rate (%) 55 70 90
Nitrogen use efficiency (%) 25 - 40
Cows per labour unit (No./LU) 50-80 80-100 100 - 150
Proportional retained earnings (%) 30-50 40 - 60 50-70
Total milk production costs (€/kg MS) 3.75 3.10 2.90

(c/) (30) (24) (23)
Profit/cow (€) 0 660 750

On average, current systems are not resilient due to poor pasture productivity
and consequently low animal performance. Consequently, current average farm
profit is insufficient to return a reasonable wage to the farmer and therefore,
most farm businesses are not in a position to avail of the opportunities that come
with quota reduction.

Conclusions

Resilience in any business requires a solid system foundation (a strategic plan)
with the technical expertise to make appropriate management decisions.

10



Joint IGFA/Teagasc Nutrition Event 27" June 2014

Resilient dairy farm systems must be designed with land production capacity,
soil class and rainfall in mind, must be based on elite high performance animals
suited to the system, and must be highly efficient per unit of land, labour and
capital. Such business must provide a reasonable return on equity, be
environmentally and animal welfare compliant, and provide an enjoyable and
rewarding lifestyle for those working on the business. Based on the triple bottom
line of profitability, socially and environmentally responsible milk production,
our farming systems must continue to be heavily reliant on the production of
milk from grazed grass. This will require compact calving, high EBI dairy cattle
and an appropriate overall farm stocking rate that is consistent with the farms
grass growth capability.
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