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A Message from the Chairman

we have within, to take the beef and dairy industry
forward. Both the beef day and the dairy day provided a
diverse range of presentations, all with the conference
theme in mind. These ranged from Nuffield Scholars
giving us an insight into issues and opportunities from
far corners of the world, to Martin Redfearn of Barclays
Agriculture highlighting the need for excellent planning
and management to develop successful farm
businesses, from Ed Garner of Kantar Worldpanel
exploring emerging consumer trends in grocery
shopping to Marco Winters explaining developments in
genomic bull proofs and Donald Biggar talking about
the importance of maternal traits in suckler cows.

The informative programme was interspersed with
plenty of breaks that provided delegates with the
opportunity to discuss what had been said and to meet
up with friends old and new. The British Cattle
Conference also seems to be playing a valuable role in
linking students with industry, providing an opportunity
for those seeking a career in the livestock industry to
meet and question those engaged in the many roles
that cattle breeding offers. The Club Dinner held on
Tuesday night attracted a record number of delegates
and, as well as enjoying good food and company, the
ever popular ‘Any Questions’ session, with panellists
Martin Redfearn (Barclays Bank), Alistair Driver
(Farmers Guardian) and Norman Bagley (Policy
Director, AIMS) answering questions on a diverse
range of issues.

Throughout the conference I urged everyone to
remember that BCBC is a Club – it exists for the benefit
of its members. The knowledge we share is there for
the greater good and I hope that everyone who
attended got a sense of that and of the camaraderie
that is forged by the Club. Dr Phil Hadley now takes
over as Chairman for the 2015 Conference and I hope
you will join us in Telford again on the 19th, 20th and
21st of January, for what I am sure will be another
very stimulating conference.  

Neil Darwent

I left Telford after the 2014 Cattle Breeders
Conference with an enormous sense of pride and
have enjoyed reflecting on my year at the helm of a
club that seems to grow in stature year on year. So, I
want to start by thanking the many people who have
supported me throughout the year and who worked
hard to make sure this year’s conference was a
success. The combined effort of a knowledgeable and
ambitious committee, coordinated by our superb Club
Secretary, Lesley Lewin, made my job so much
easier.

I chose the theme ‘Breeding healthy food in a hungry
world’ to explore the challenges and opportunities the
cattle breeding industry faces in delivering more food
to a growing global population, whilst addressing
concerns over human health, animal welfare and
environmental impact. The British Cattle Conference
has become a forum for joined up thinking, bringing
together those involved in research, breeding,
farming, processing and retailing, to put new science
on the table and learn how to apply it in practice.

We were privileged to have a programme packed
with thought provoking and informative speakers,
predominantly from the UK – illustrating the capacity
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Market Polarisation and the quest
for differentiation

Despite evidence of recovery in the
wider economy, there is little sign of
macroeconomic growth trickling down
to the grocery shopping trip. It
remains the case that household
budgets still feel the influence of
austerity. There are three ‘squeezes’
on the household budget. Firstly,
world food prices are being driven
upwards driven by cereals (which
obviously directly influence feed
prices) thanks to growing population,
changing Asian diets and biofuel
demand. Overlaid on this upward
trend are frequent speculative
‘spikes’ caused by rumoured harvest
failures. We can say goodbye to low
stable prices. Secondly, whilst food
and drink have fallen from 24% of the
UK household budget in the early
sixties to 9% now so should be much
more affordable, other calls on
household spend have rocketed –
notably energy, transport and
housing costs. Thirdly there is the
squeeze taking place in the grocery
retail market itself.

The German-owned discounters
have been enjoying double-digit
growth for several years with regular
all-time record shares being
achieved. For example, the latest
analysis for week ending December
08 2013 shows that over half the GB
population shopped in either Aldi or
Lidl. This should seem the logical
response to tough economic
headwinds. However, at the same
time Waitrose has been growing at
between two and three times the
market average with consistent share
increases. There is clear evidence of
‘two nations’ with both ends of the

price / quality spectrum racing ahead
and placing pressure on the middle
ground. This squeeze can be
summarised by stating that Waitrose,
Aldi and Lidl have together siphoned
an additional three share points out
of the market over the last three
years. With each share point being
worth over one billion pounds, then
the situation for mainstream retailers
is increasingly serious. Tesco, Asda,
Morrisons, Sainsbury’s and The Co-
operative are all now losing market
share. This is where the ‘quest for
differentiation’ comes in.

Simply shouting about low prices and
amazing promotions is losing its
impact. This is a result of the recent
phenomenon which I call Dynamically
Reactive Pricing whereby both Tesco
and Sainsbury’s will analyse your
shopping at the point of payment and
generate an instant refund if that
shopping would have been cheaper
elsewhere. Sainsbury’s match on
branded products, whereas Tesco
more controversially match on own-
labels as well. And there is the well-
established Asda Price Guarantee
which aims to beat competitors
pricing for the overall shopping
basket. Thus, whilst a reputation for
keen prices remains important, these
mechanisms reduce the desire to
change one’s store. So retailers have
to look elsewhere for ways of
differentiating themselves.

An obvious area for differentiation is
the in-store environment – simply is it
a nice place to shop? All retailers are
investing in their store estates but
notable developments are: Morrisons
Market-Fresh refits with the famous
misted veg displays, Tesco’s flagship

Watford store with the inclusion of
Harris + Hoole coffee shop, Giraffe
Restaurant and Euphorium Bakery
and a completely new Morrisons
concept store in Preston with gravity-
feed freezer displays and 360 degree
high-speed scanning tills.

Own-Label has a major role to play.
A 500g pack of Kellogg’s Corn Flakes
is widely available so cannot be a
differentiator whereas a quality own-
label offering can be. In this regard,
Tesco Finest (which is effectively a
major national brand in all but name)
is hugely important – if you are loyal
to Tesco Finest products you can only
get them in Tesco. The range has just
been relaunched and went into the
2013 Christmas period with double-
digit growth. The successful Taste the
Difference performs the same function
for Sainsbury’s.

For Marks and Spencer, its own-label
is fundamental to its appeal but it is
also differentiated by the chilled
prepared foods range. It completely
dominates the ‘For Tonight’ shopping
mission (just observe commuters
shopping in a Simply Food outlet at a
London rail terminus) bolstered by the
regular ‘Dine in for £10’ promotions.
As a result, M+S food is consistently
exceeding the overall market growth
despite the squeeze from the
discounters.

Sainsbury’s is keen to differentiate
itself on ethical and provenance
grounds which forms the crux of their
current dispute with Tesco, where
Sainsbury’s claim that matching own-
labels in the Tesco Price Promise
does not reflect the Sainsbury’s
perceived quality advantage.

Developments in the UK grocery market
and beyond
Edward Garner
Communications Director, Kantor Worldpanel, Westgate,
London, W5 1UA; edward.garner@kantarworldpanel.com
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Sainsbury’s Basics Ham is guaran-
teed British-sourced. The Tesco
equivalent is not. All Sainsbury’s
bananas are fair-trade, Tesco
bananas are not and so on. This
dispute will run well into 2014 with
legal challenges to the ASA which
has twice ruled in Tesco’s favour.

Obviously provenance, food quality
and service levels are absolutely
central to the Waitrose positioning.
For example, its share of the Organic
market is nearly five times higher
than its overall grocery market share.
Nearly all fresh food items feature
clearly declared provenance and
together with Sainsbury’s and
Morrisons managed to avoid direct
involvement in the horsemeat
scandal.

No commentary on the grocery
market is complete without high-
lighting the growth of the internet

and related topics of mobile-
commerce and click-and-collect.
On-line ordering now accounts for
5% of the GB grocery market and is
growing at 20% a year. This growth
is bound to continue given 3G and
4G networks, smartphones and tablet
devices. Also there is a demographic
effect in that young households
account for an online share of 10%
and this will act as an engine of
growth if their shopping habits are
retained into older demographics.
Along with the rapid growth, internet
shopping brings the advantage of a
level playing field for frozen foods
(unlike the spartan in-store
experience which takes place at the
end of the trip) and larger transaction
sizes – people buy more on the
internet.

Finally, returning to the discounters
Aldi and Lidl. They have successfully
changed their image from ‘shops

selling cheap stuff’ to ‘shops selling
quality food cheaply’ thereby
removing much of the bargain store
stigma and encouraging larger
shopping trips. Christmas lines
including lobster, goose, award
winning wines and Serrano ham
together with TV advertising are
driving this process. The limited
product selection (1,300 lines on
average compared with 40,000 in a
large superstore) tends to limit their
ability to take over ‘the big shop’.
They are restricted to a repertoire role
with relatively small shopping trips
and low loyalty. In a 4-week period a
Tesco shopper spends 48% of their
money in Tesco and the other 52% in
competing outlets. The Aldi or Lidl
shopper spends only 16% in their
outlet with 84% going to competing
outlets. Nevertheless, Aldi and Lidl
are here to stay even in a post-
recession world.
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At the time of my Nuffield scholarship
award in January 2012, beef was in
short supply globally with herd size
also declining in the majority of beef
producing nations. Population growth
projections together with increasing
demand for beef meat in regions of
the world (where increasing affluence
was creating greater demand for an
aspirational food like beef), were also
increasing pressure on the shortage
of supply. Regions like SE Asia not
only were providing increasing
demand for fifth quarter cuts, but also
higher end cuts as increasingly
cosmopolitan urban consumers eat
out at the steakhouses that were now
appearing.

This scenario made me wonder what
regions of the world were going to
increase supply to meet this
increasing demand, especially at a
time when the beef herd was
shrinking around the world. Beef
production was also under attack for
producing vast amounts of methane
gas which damaged the environment.
Increased ethanol production was
sucking up grain maize that would
previously have gone toward feeding
beef cattle particularly in the US,
thereby increasing feed costs through
increased competition. Chicken was
increasingly becoming a cheaper,
more convenient alternative form of
protein for consumers, and was low
in cholesterol. 

The beef industry in the UK was
experiencing a period of price rises
as demand outstripped supply. There
had also been a number of acqui-
sitions in the abattoir processing
sector that was rationalising the
industry into fewer players, with an

increasing influence of southern Irish
ownership. Dialogue in the industry
was very much between processors
and retailers, with suppliers largely
left out of this communication loop.
The supply chain structure was
therefore fairly dysfunctional with
price signals used as the main lever
to draw beef into the supply chain.
This meant predicting supply in both
the near and distant future was in
effect left to chance; the chance
being that either beef producers
would not be able to act quickly
enough to meet demand or that they
were ultimately going out of business
due to lack of profitability and so
weren’t there to supply beef anyway. 

So my overall thoughts were how
does the UK beef industry fit into the
new world order of increasing
demand for beef? Do the regions of
the world where new and increasing
demand is occurring provide an
opportunity for the UK? With the UK
providing one of the highest beef
prices in the EU, will this draw in
imports of beef, especially as we
already aren’t able to meet current
demand? These were questions that
were constantly being debated in my
capacity as a member of the NFU
Livestock Board and Meat South
West board. On a more personal
note, how could my own farming
business respond to these
challenges and make the most of
potential opportunities?

Report Summary

The predicted growth in the global
population in the coming decades
has given rise to a debate on how
agriculture can rise to the challenge

of meeting the growth in food demand
this will create. In tandem with this
overall trend, developing nations are
rising in affluence and creating new
demand for higher quality and more
expensive forms of protein, such as
beef. Despite this new demand for
beef, the last 30 years has also seen
demand for poultry meat soar
upwards whilst the popularity of beef
has stagnated as consumers in
developed nations have sought lean
meat, convenience and lower priced
options like chicken. Compared with
poultry, beef has also been criticised
for having a poor feed conversion
ratio and for being an inefficient user
of resources globally.

The goal of my report was therefore
to determine how the beef sector
globally can respond to this scenario,
and how the UK fits into this jigsaw.
I travelled to SE Asia where population
and beef demand are growing rapidly
to learn about what form this demand
was taking and to investigate if the
UK beef sector could supply some of
this demand. I travelled to North and
South America to look at different
ways of producing beef (grain versus
grass) and to learn who was most
likely to meet the global demand for
beef and what management and
traceability framework is required.
My visit to Northern Ireland looked at
how UK beef processors are faring on
the export market, and also how and
why the chicken industry has become
so successful in recent times. 

In SE Asia there are opportunities for
UK meat plants to export fifth quarter
products and add more value by
further processing. More export
promotion, a focus on quality and

How can beef adapt to change in the
global food culture?
Ed Green
Farmer, Winterwell Farmhouse, Chesterblade, Shepton Mallet,
Somerset, BA4 4QZ; ed.banksfarm@gmail.com
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better branding are required to meet
this consumer demand successfully.
Beef production globally will gravitate
towards the regions where cost of
production is lowest and most
sustainable. Whilst much of the
global beef demand is for grain fed
beef, the large industrialised feedlot
systems that produce this in North
America look unsustainable due to
cost and competition for grain from
ethanol plants. The grass fed
systems of South America and parts
of North America appear more
sustainable and cost effective. As a
grass growing nation, the UK too
needs to refocus on native breed
cattle fed on grass, using high levels
of grazing management to be
competitive. This can then be sold as
a high quality branded product to
affluent markets like the EU (which is
very much a global target for beef
exporters everywhere) and high end
outlets in developing markets. An
effective traceability system,
innovation and integrated supply
chains are a must for beef production
everywhere if the sector wants to
compete long term with poultry.

Conclusions

• Beef production globally will
gravitate towards the regions and
nations where cost of production is
lowest and most sustainable. This
favours grass over grain.

• Global demand for beef is spread-
ing to areas with rising affluence.

• The EU is a long term net importer
of beef and its affluent consumers
are very much a target for beef
exporting nations.

• The UK beef industry needs to
refocus on native breed production
to gain consistency and quality of
production using well managed
rotational grazing systems.

• There are opportunities for UK
meat plants to export fifth quarter
products and add more value by
further processing, together with
more export promotion.

• The beef industry can learn from
the innovation, breeding pro-
grammes and integrated supply
chains that exist in the poultry
sector.

• An effective cattle traceability
system is a must for beef exports.

Recommendations

The UK beef industry would benefit
from adopting certain aspects of
North American beef production.
These include: greater consolidation
of cattle numbers to increase
economies of scale, greater
integration of research and
development on farm, better
management of risk and volatility
through hedging inputs, incentivising
the eating quality of beef by picture
grading the rib-eye for marbling and
yield, more innovative arrangements
of cattle ownership to increase the
availability of equity in primary
production, use of real time on-line
livestock auctions, use of systems
management frameworks to improve
on farm efficiencies.

The EU should stand firm against
US demands to accept beef
produced with growth hormones, as
plenty of beef is available from grass
fed South American beef where
growth hormones are not used.

The UK, because of its high cost of
production, is best placed to produce
high quality value added food
products together with diversified
urban linked enterprises, like tourism
and farm shops. If subsidies
disappear, more commodity beef is
bound to be imported from other
areas of the world where cost of
production is lower.

The UK beef industry needs to
refocus on native breed production to
gain consistency and quality of
production using grass based
systems. This product would also find
markets in certain EU export markets
and high end markets in SE Asia if
well branded and linked to a PGI.
Better grazing management in the
beef sector is needed, similar to
those rotational grazing methods now
commonplace in dairy.

The beef industry needs more
innovation, better breeding
programmes and integrated supply
chains similar to the poultry sector to
become more competitive.

UK beef exports require more
promotion and people on the ground
in the countries where demand is

greatest or has most potential, like SE
Asia. This will require more resources,
greater political backing, better
coordination between exporters and
politicians, and a more proactive
approach when enquiries come in
from potential customers.

Consolidation of cattle numbers is
key, as well as knowing the margins
of the retailer and meat packer as
well as your own return on capital as
a producer.

The EU should be highlighting the
lack of traceability in the US livestock
industry, use of growth hormones,
E coli recalls, disingenuous Certified
Angus scheme, and disingenuous
geographical product labelling. The
US argues that consumers should be
allowed to decide for themselves over
growth hormones, however EU
producers have to operate under
stricter rules than their US
counterparts.

Uptake of the Beef Information
Exchange System (BIXS) in Canada
(an information and traceability flow
system) is low at present, and maybe
BIXS is trying to be all things to all
people when perhaps private
enterprise might be better placed to
run an identification, traceability and
database system. A multi-species
system is only really possible with
RFID tags but the expense improves
efficiency and would provide valuable
information in regard to risk based
trading and animal health status. This
type of system is needed in the UK if
we are to be an effective long term
player on the export market. 

For export licences to be granted into
mainland China, the UK needs
greater backing at government level
and more awareness that politically
sensitive actions will have negative
consequences for trade. 

More trade organisation resource
and people on the ground are needed
to promote English beef more
effectively. The US and Australia
have impressive networks.

UK meat plants need to re-learn how
to produce the right quality and spec
for the export market.
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There are opportunities for UK meat
plants to process hides and skins
further and sell as a wet blue product
into tanneries.

There is an opportunity to sell beef
trim in condensed rolls ready for
slicing and cooking in a hot pot in
Hong Kong. Hong Kong is a wealthy
market and is open for bone-in beef
from the UK and should be prioritised
over mainland China for both high
end cuts and offal. Macau is also a
casino drenched wealthy out post
which offers great opportunity. Many

I spoke to in Hong Kong were com-
pletely unaware that UK boneless
beef has been available to import into
Hong Kong since 2009. One major
UK exporting meat plant I spoke to
was unaware that bone-in beef
exports have been permitted since
June 2012. How can this be?

Overall, we are fantastically fortunate
to have 60 million affluent consumers
right here on our doorstep plus
another 300 million within our EU
trading block. Many beef exporting
nations are extremely envious of this.

We are also fortunate to have a wet
and mild climate that produces grass
almost all the year round. This is the
cheapest, most cost efficient and
sustainable way to utilise the
undulating slopes in the UK by
grazing ruminants using efficient
rotational grazing practices. A more
integrated beef supply chain is also
essential to link production to demand
and manage supply of high quality
branded beef effectively. So, let’s get
on with it . . .
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Introduction

Within the sheep industry it is
recognised that sale rams are
frequently overfed for breeding
purposes and this is detrimental to
their health, fertility and longevity. In
2012, EBLEX produced a booklet
that aimed to share information on
the production of rams that were ‘fit
for purpose’ and after consultation
with the beef industry it was decided
to replicate the publication for beef
producers. 

EBLEX, in consultation with industry
experts, have drafted a booklet – Fit
for Purpose Bulls, which will be
launched at Beef Expo in May. British
Cattle Breeders Club offers a great
opportunity to obtain industry
feedback to improve the draft before
the final document is made available
to all. A draft is available from Liz
Genever and comments are
welcomed.

What is a Fit for Purpose Bull?

The definition of a fertile bull is one
that ‘can impregnate by natural
service at least 90% of 50 normal,
cycling and disease-free females
within 9 weeks’. Recent Stocktake
data from EBLEX suggests that the
average cow to bull ratio is 30 to 1,
and previous EBLEX work on
commercial beef farms has shown
that only 7% of herds have a calving
period of less than 10 weeks.

Longevity is another important
consideration, as it will have an

impact on bull cost per calf. There
are few industry targets on how many
seasons a bull should work. Recent
data from an EBLEX survey shows
that over 35% of breeding bulls
bought in the last five years have
been culled or have died, with poor
mobility being the main cause for
culling. 

Data from 18,658 beef breed bulls
born between January 2000 and
December 2003 from the British
Cattle Movement Service (BCMS)
database was used to estimate the
working life of a bull. It was found
that the average lifespan of bulls
(with a date of death recorded) was
6.3 years, with relatively small
differences between the most
numerically important breeds. This
means a typical bull has a working
life of just over four seasons.
However, 23% of bulls worked for
less than two seasons and 34% of
all bulls worked less than three
seasons. We are currently not fully
realising the full potential of bulls.
The next question is why.

Are bulls being over-fed?

In preparation for the booklet, a
survey of bull breeders was
conducted to understand how bulls
are being produced. Over 70% of the
breeders surveyed fed creep feed to
their bull calves. It was calculated
that nearly 30% of the breeders that
were creep feeding were probably
feeding more than 40% of pre-
weaned calves’ diet as concentrate.

The work from rams suggests that if
diets exceed 40% concentrates in the
total diet (as dry matter) then there is
a higher risk of long term damage to
joints, kidneys and the rumen. The
challenge is to dissociate high growth
rates and high concentrate use; good
animal performance can be achieved
on well managed high forage diets
with less long term impact on the
animal. 

Work in bulls has shown that foot and
joint problems are more common
when high energy diets are fed
intensively. In separate studies, long
periods of high concentrate use was
linked to increased scrotal
circumference and sperm
abnormalities, and decreased sperm
volume and reserves. The increased
scrotal circumference is driven by
high build-up of fat within the scrotum,
which can lead to fertility issues as
cooling the scrotum is more difficult.

Inappropriate feeding may have an
impact on bull performance, but the
challenge is that the breeders are
getting strong market signals that
buyers want big bulls. Figure 1 shows
a relationship between sale price and
liveweight, and it is well known that
weight and size is perceived as good
breeding.

The challenge is to break the cycle
and it relies on both the breeders and
the buyers changing how they go
about bull production and selection.
Also it doesn’t mean that Fit For
Purpose bulls have to be bought off

Fit for purpose bulls – a blueprint for
pedigree breeders
Samuel Boon
Manager, Signet Breeding Services; samuel.boon@eblex.ahdb.org.uk

Liz Genever
Senior Research Scientist, EBLEX; liz.genever@eblex.ahdb.org.uk
AHDB, Stoneleigh Park, Kenilworth, Warwickshire, CV8 2TL 
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farm, but they need to be marketed
differently as it is likely they won’t
compete well on size. 

Don’t you have to feed to get
figures?

The awareness of estimated
breeding values (EBVs) is increasing
in the beef sector, but there is a
common misconception that animals
have to be fed extremely well to
ensure EBVs work. Put very simply,
EBVs are based on comparisons
within a similarly managed group –
i.e. one animal is out performing the
others when fed the same diet and
exposed to the same challenges.
That diet can be forage based as
long as it fair to all animals.

Concerns are arising within the
sheep industry relating to genotype
by environment interactions (GxE),
these are a major concern when
genotypes rank differently in different
environments, e.g. an animal
performs better than its
contemporaries in a high input
system but less well on a forage
based system. It is not clear to what
degree GxE interactions influence UK
breeding evaluations, but if it is a
concern then commercial producers
would be advised to seek bulls that
had been performance tested in a
similar environment to the one in

which their progeny are expected to
perform.

BLUP analyses do a good job in
teasing out genetic and non-genetic
influences on animal performance.
Figure 2 shows the average 400 Day
Weight EBV of young bulls being
reared within different Limousin herds
plotted against their average 400 day
weight. It shows a group of herds
(bottom right) that have been fed on
a high plane of nutrition, which have
relatively low genetic merit, while a

further subset of herds in the top left
are the exact opposite. It could be
suggested that these high genetic
merit herds, producing bulls that are
grown more slowly, may become the
model for fit for purpose bull
production in the future.

How old do bulls need to be?

The survey of bull buyers identified
that over 50% of them wanted to buy
a bull between 15–18 months of age.
Data extracted for 689 Stabiliser bulls

Figure 1: The relationship between sale weight (kg) and price paid (Guineas) for 18–21 months old Charolais bulls at
Stirling sales in February 2013.

Figure 2: The relationship between 400 day weights and 400 Day Weight
estimated breeding values (EBVs) for different Limousin herds (Signet, 2013).
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with Signet recorded progeny
showed that on average they
dropped their first calf at just over
two years of age – meaning they
were starting work at around 15
months of age. In this dataset the
majority of bulls were either home-
bred or sold off farm – meaning they
were starting work as soon as they
reached maturity. See Figure 3, and
remember to subtract 9 months to get
the age of the bull when first used.

For bulls sold by auction the average
age at which a bull starts to work will
increase, because the bulls that are
sold tend to be older. Bulls sold at
auction are typically around 18
months of age at point of sale –
some are considerably older.

The age at which bulls reach puberty
and sexual maturity is strongly linked
to liveweight. Although this can vary
depending on breed, health and
nutrition it is usually achieved at
between 40–45% of mature body
weight. Once puberty has begun,
there are several stages of sexual
development lasting approximately
15 weeks before a bull is fit for
breeding. 

For example, a bull that will be used
at 15 months of age with a mature

weight of 1,000 kg needs to reach
400–450 kg (gain 1.1kg per day) by
approximately 11.5 months of age.
However a bull that will be used at 18
months of age only needs to reach
400–450 kg (gain 0.9 kg per day) by
approximately 14.5 months.

This clearly suggested that bulls can
be managed to become sexual
athletes without having to ‘push’
them with large and unhealthy
amounts of concentrates. 

So what is the alternative?

Some breeders have already made
changes to their production systems,
so grass and forage is the main
component of the diet with
concentrates being used to
supplement when grass quality falls.
As stated earlier, cereals can still be
part of the production systems but it
is about ensuring that concentrates
do not exceed 40% (as dry matter)
of the diet. 

In most beef systems, grazed grass
can play a bigger role in animal
performance than it currently does,
and this is no different when
producing breeding bulls. Measuring
grass and ensuring it is at target
(around 5–9 cm for set stocking, and

for rotational grazing pre-grazing
height targets are around 10–15 cm
with post grazing targets of around
5–8 cm) would quickly reduce the
bought-in feed bill. In winter or
housed rations, conserved forage
crops such as red clover, lucerne or
maize can offer similar levels of
performance when compared to
cereals, but can be kinder to the
rumen and cheaper. 

If the decision has been taken to
alter target liveweight to reduce bull
production costs and potentially
improve breeding performance and
longevity, it is likely that marketing will
need to change. It will be challenging
to compete with larger bulls at sales,
so selling off farm may become
important. However specialise Fit for
Purpose sales could be arranged
either at existing auctions or on farm. 

It will be very important to
communicate why Fit for Purpose
bulls are different to potential
customers. The following tips could
be considered:

1. Communicate directly with
existing and potential customers
Build a contact list and become
proactive about communicating
with potential buyers. In this

Figure 3: The age of bull when first calf is born for Stabiliser bulls.
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context EBVs are an essential,
independent promotional tool to
highlight the smaller bull with
great genetics.

2. Consider the importance of the
internet and social media
Marketing on the internet can be
free by utilising social media sites
like Twitter and Facebook. Setting
up a website can cost under £100
to set-up your own website to
over £1000 to have one made
professionally. DEFRA’s Farm
Practice Survey in 2012 showed
that 86% of farms have access to
a computer and of those 45%
used the computer for sales/
purchasing, and 26% of farmers
use a smartphone for the farm
business. 

3. Host open days and evening
meetings
Inviting existing and potential
clients on site provides the
opportunity to present the herds
breeding plans and promote the
benefits of the system.

4. Using the farming press
Whilst local newspapers and the
farming press are good places to
post adverts, they are also often
looking for editorial and the latest
news.

Although not everyone can be in the
papers every week, being pro-active

by communicating with journalists will
increase your chance of being
successful.

Will things change? 

It is clear that currently breeding
bulls are not realising their lifetime
breeding potential, and this could be
related to how they have been
managed by their breeder or how
they are managed by the buyer, or
both. There needs to be closer
scrutiny of the way that young bulls
are reared as current pedigree bull
rearing practices appear to be having
a negative impact on the costs of
commercial beef production.

It could be argued that some breeders
are not generating the ‘right type of
bull’, but they are getting market
signals from buyers to chase a trait
that might be limiting the animal’s
lifespan and fertility. This makes no
sense.

Three issues need to be addressed
if things are going to change. Buyers
need to generate the demand for Fit
for Purpose bulls and breeders need
to both produce and market their bulls
differently (see Figure 4). This is a
‘chicken and egg’ scenario, and it will
be interesting to see the degree to
which breeders choose to be pro-
active in stimulating change.

Figure 4: A diagram of the relationship between buyers and breeders for Fit for
Purpose Bulls.
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Introduction

Beef carcases in the abattoir are
currently valued based on carcase
weight, EUROP conformation grid
and 1–5 fat class. In order to breed
cattle with improved carcase
attributes, the pedigree sector select
animals based upon Estimated
Breeding Values (EBV) for 400 day
live weight (a proxy for carcase
weight), ultrasound scanned muscle
depth (a proxy for conformation) and
ultrasound fat depth (a proxy for fat).
These traits are recorded on
pedigree animals at 400 days of age. 

New technologies and methodologies
have been developed recently which
can be adopted by the beef industry
to improve genetic evaluations for
carcase traits. Imaging technologies
have developed allowing for Video
Image Analysis (VIA) traits of
carcases from the abattoir to be
routinely collected on all animals
slaughtered. Recent research has
shown that carcase traits measured
by VIA in the abattoir can be used for
genetic evaluations to identify
genetically superior animals for
carcase traits (Pabiou et al., 2010;
2011). With carcase traits being

measured late in life, in high volume
and on commercial animals, they are
an ideal subset of traits to benefit
from genomic selection. Genomic
selection was first proposed in 2001
(Meuwissen et al., 2001) but was not
practical until the bovine genome
was available in 2006. Since then it
has been implemented in the dairy
industry across the world, including
the UK, but is yet to be widely
implemented in beef. 

Motivated by the developments in
genomic selection methods and the
use of VIA to record carcase traits,
the British Limousin Cattle Society
(BLCS), Anglo Beef Processors
(ABP) and Scotland’s Rural College
(SRUC) have embarked upon a three
year project to produce VIA carcase
trait genomic breeding values for UK
Limousin cattle. The project is co-
funded by the government-backed
Technology Strategy Board and
BBSRC. This project will combine
abattoir VIA carcase information on
slaughter animals and genotypes
from Limousin sires to produce a UK
Limousin SNP key for carcase traits.
The SNP key can be thought of as a
library containing the different DNA

signatures in the population and how
the carcase traits are influenced by
these signatures. Once developed,
Limousin genomic breeding values
will then be accessed though
Genesure – a subsidiary company
formed by the project partners –
which will assist breeders to identify
which animals to genotype, facilitate
the collection of DNA samples, and
coordinate the transfer of genotype
information and the resulting genomic
breeding values.

Using Video Image Analysis (VIA)
to assess abattoir carcase yields

VIA machines are integrated into the
abattoir processing chain and
mechanically grade carcases for
EUROP conformation grid and 1–5 fat
class, as well as automatically
measuring individual primal cut yields
all at line speed. As part of this
project VBS2000 (developed by E+V
in Germany) VIA machines measure
9 different primal cuts: 5th rib
forequarter, 8th rib hindquarter, flank,
fillet, knuckle, rump, silverside,
striploin, and topside. In order to
measure the primal cut yields the VIA
system uses a holding frame to
position the carcase in front of a

Using video image analysis (VIA) to
assess abattoir carcase yields and
produce genomic breeding values
(GEBV) for genetic improvement of
beef carcase traits
K. Moore1, J. Draper 2, A. Glasgow 3, I. Kerr 3, S. Mead 3,
S. Roberts 2, S. Wilkinson1 and M. Coffey1

1Scotland’s Rural College (SRUC), Kings Buildings, West Mains
Road, Edinburgh EH9 3JG; 2Anglo Beef Processors (ABP),
Birmingham B37 7YB; 3British Limousin Cattle Society (BLCS),
Leamington Spa CV32 5JG
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mounted camera and 2D and 3D
images are taken using specific
lighting arrangements. These images
are then analysed using software to
assess carcases for EUROP
conformation grid and 1–5 fat class
and individual primal cut yields. VIA
has been shown to be an accurate
assessment of carcase
characteristics (Allen and Finnerty,
2000) with individual primal cut yields
being heritable and with sufficient
genetic variation for genetic
selection. In the Irish cross bred
population, Pabiou et al., 2011
estimated that the heritabilities
ranged between 0.13 (0.018) and
0.47 (0.051), depending on the
carcase cut and sex of the animal. 

Installing VIA machines into abattoirs
produces large amounts of accurate
information on carcases in the
slaughter population. In approxi-

mately 18 months, over 80,000 VIA
records from over 60 breeds have
been collected from just one abattoir.
This represents all animals
slaughtered from prime slaughter
steers to cull cows. About a quarter
of animals slaughtered were prime
steers and this data was extracted
out and the VIA traits analysed.
Figure 1 shows that for all VIA
measures and carcase weight there
is substantial variation across the
beef industry.

Figure 2 looks closer at one of the
primal cuts (striploin) and it can be
seen that there is a strong
relationship between increasing
striploin weight with increasing
carcase weight and increasing
carcase conformation. However,
more importantly, it can also be seen
that at any given carcase weight or
conformation grid there is significant

variation in striploin weight. The
variation within breeds was also
observed to be as great as the
variation between breeds.

The phenotypic variation observed
for given carcase weights and
conformation also translates into
differences in financial value. The
retail prices of individual primal cuts
were taken from www.meatprices.
co.uk and the retail value of the 9 VIA
cuts computed for the 20,000 steers
in the dataset. A EUROP purchase
price was also computed based on
the carcase weight, EUROP
conformation grid and 1–5 fat class.
A strong relationship was observed
with animals that were paid a higher
EUROP price being those with a
greater retail value for the 9 VIA
primal cuts. There was however large
variation in retail value for any given
EUROP price paid. Closer

Figure 1: Variation observed for carcase weight and VIA trait measurement of 20,000 prime slaughter steers.
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examination of the data showed that
for any given EUROP conformation
grid value, animals varied in retail
value of VIA primal cuts by as much
as £750. For any given carcase
weight the variation in retail value of
VIA primal cuts was £300 and within
animals that received the same
EUROP purchase price (same weight
and EUROP confirmation grid and
1–5 fat class) the variation was £100.
This variation represents an oppor-
tunity to better differentiate the value
of carcases and reward accordingly. 

Genetic improvement of VIA
beef carcase traits

BLUP (Best Linear Unbiased
Prediction) EBVs are a very effective
tool to undertake genetic improve-
ment, which is a permanent,
cumulative and cost effective method
to improve carcase traits. Preliminary
analysis of the VIA carcase traits has
shown them to be both heritable and
have genetic variation. Our analysis
has estimated moderate heritabilities
ranging from 0.19 (fillet) to 0.37
(striploin) for the primal cuts, which
are comparable to the heritabilities of
live weight. Preliminary EBVs have
been produced for carcase weight
and individual VIA primal cut yields
adjusted for carcase weight. The
primal cut EBVs are adjusted for
carcase weight so that selecting
animals with higher EBVs selects
animals with a larger primal cut for a
given weight and not just the animals
with heavier carcase weights. 

In the current dataset there were 30
Limousin sires that had 10 or more

progeny with VIA carcase traits
recorded. The 9 VIA primal cut EBVs
were weighted based on their retail
prices to construct a VIA retail value
index. These 30 sires are only a very
small subset of the Limousin
population and their conventional
EBVs do not represent the extremes
of the population. Nonetheless, large
differences were observed for these
30 sires. When the raw VIA
phenotypes and the resulting retail
value are considered, a difference in
retail value of £350 was observed
between the top and bottom 4 sires.
Preliminary BLUP VIA EBVs were
computed and showed that while
there were general agreement with
the ranking based on the VIA
phenotype there were also some
large differences. For example,
taking the top 4 sires based on the
raw phenotypes, three of these sires
also had high EBVs indicating that
their progeny performed well
because they had good genetics.
One sire however, despite having
one of the highest average
phenotypes had one of the lowest
EBVs. This indicates that the high
phenotypes are the result of
environmental effects (i.e. amount
of feed) and not genetics, demon-
strating the value of EBVs when
making breeding decisions. The
difference between the best and
worst sire, ranked according to their
EBVs using an economic retail index,
was £27.50. This might not seem to
be a big difference but comparing the
top and bottom 4 sires – ranked on
their genetic merit for VIA carcase
traits – showed a difference of £463
in the retail value of their progeny. 

Conventional EBVs for VIA carcase
traits allow sires to be selected based
on their genetic merit for carcase
traits. However, these EBVs rely on
carcase information from progeny –
which is available after selection
decisions have already been made.
This means that at the time of
selection EBVs based on parent
averages will only be available, and
while EBVs based on parent
averages are still informative they are
less accurate. The late availability of
phenotypes makes carcase traits
ideal for genomic selection. Through
genomic selection, accurate GEBVs
would be available at birth allowing for
more accurate selection decisions
improving the genetic gain of VIA
carcase traits. Once a genomic
evaluation system has been
established, breeders will be able to
take a tissue sample (via a nasal
swab or hair sample) which will then
be genotyped in a laboratory to
provide information about the animal’s
DNA. The DNA will then be compared
to a ‘SNP key’ specific to the
population (in this case UK Limousin)
to provide a GEBV. This GEBV can
then be used in exactly the same way
as the current EBVs to make
selection decisions. The difficult and
time consuming part of genomic
selection is developing the ‘SNP key’.
The ‘SNP key’ is developed using a
reference population of animals that
are genotyped and have high quality
phenotypes. This project is amassing
high numbers of VIA phenotypes from
the ABP abattoirs and EBVs are
being produced to use as the high
quality phenotypes. We are now
identifying animals with accurate VIA

Figure 2: The relationship between striploin yield and carcase weight and conformation (positive values represent better
EUROP conformation grid) of 20,000 prime slaughter steers.

16 BRITISH CATTLE BREEDERS CLUB

4_Moore  17/3/14  10:53 PM  Page 3



EBVs to obtain tissue samples to
genotype and include in a UK
Limousin reference population to
produce the ‘SNP key’ and deliver
GEBVs to industry. 

Benefits to the UK beef industry

There are many benefits of this
project to the UK beef industry.
Limousin breeders will be able to
genotype animals and receive
genomic breeding values for VIA
carcase traits. This will not only
accelerate genetic progress for
carcase traits but will also be the first
UK breeding values based on actual
carcase traits rather than proxy
measures as well as the first
genomic breeding values for the UK
beef industry. With the methodology
established it will be easier for other
breeds to establish a reference
population and obtain GEBVs for VIA
carcase traits. Likewise, the
methodology can also be extended
to include more traits in the future by
expanding the phenotypes included
in the reference population. 

Not only does the introduction of
GEBVs for VIA carcase trait provide
the potential for substantial genetic
progress of carcase traits but it also
provides opportunities to strengthen

market signals between the individual
sectors of the beef supply chain.
Currently the pedigree sector breeds
cattle with improved EBVs for 400
day live weight and ultrasound fat
and muscle depth of animals at 400
days. These EBVs also provide
information for the commercial sector
when choosing bulls to purchase and
produce offspring for slaughter.
However, when the commercial
sector sell cattle to the abattoir they
are paid according to the EUROP
grid based on carcase weight and
EUROP confirmation grid and 1–5 fat
class. The different methods of
assessing carcase along the supply
chain can mean that market signals
can be diluted along the chain. Using
the same method of assessing
carcases – like VIA carcase traits –
along the whole of the supply chain,
from pedigree breeders to the
abattoirs, will enable clearer market
signals to move along the supply
chain and enable the beef industry
to produce animals with improved
carcases that consistently meet
market specification. 

Conclusions

The implementation of VIA carcase
trait genomic selection is an exciting
time and will provide many benefits

and opportunities for the UK Limousin
beef population as well as the wider
beef industry. 
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The NFE unit in Yorkshire

The Net Feed Efficiency (NFE) unit
was established by the Beef
Improvement Group to identify the
most feed efficient future generations
of Stabiliser sires. Both young
breeding bulls and finishing steers
have been evaluated through the unit
over the last two years and the NFE
unit is focussed on improving the
efficiency of nutrient use for
maintenance as well as growth
across the entire suckler beef
production system. The NFE project
(called IMPROBEEF) is funded by
the Technology Strategy Board under
its Sustainable Agriculture and Food
Innovation Platform and seeks to
improve prosperity for beef farmers
but also to reduce the Greenhouse
gases associated with UK beef
supply chains. 

The NFE unit is based at Givendale
on the Yorkshire Wolds and consists
of four dedicated finishing pens each
of which can hold approximately 20
young breeding bulls or finishing
steers to give a capacity of approxi-
mately 80 animals per batch with an
annual throughput of 3 batches per
year. Animals within each pen are
fed through four ‘Growsafe’ feed
intake bins that have been imported
from Canada especially for this
purpose. The bins work using EID
ear tags located in each animal, tag
readers within the rim of each bin
and continuous recording of feed
disappearance using two weight cells
which are used as mountings for the
feed bins and their associated
computer software.

Following an adaptation period of
approximately four weeks on the unit,
collation of these records across a 56
day recording period allows the
actual feed intake during every meal
for every animal to be accurately
recorded and related to animal
productivity measures. Each week,
animal LW is recorded so that
average LW and DLWG can be
accurately derived by linear
regression over the 56 day period.
In addition, the backfat depths of the
breeding bulls or finishing steers are
determined by ultra-sound scanning
at the end of the 56 day period in the
normal way. Finally these values for
dry matter intake (DMI), average
metabolic size (LW0.75), DLWG and
backfat depth are used to calculate
the individual animal NFE value. 

Why use NFE for the suckler beef
industry ?

NFE is one of the measures of feed
efficiency that goes beyond simple
feed conversion ratio (FCR) to take
other important biological factors into
account when seeking fundamental
improvements in the underlying
efficiency of entire suckler beef
production systems. Within scientific
institutions NFE can also be called
Net Feed Intake (NFI) or Residual
Feed Intake (RFI). Provided that they
have been calculated in the same
way, they all mean the same thing.

Going beyond FCR is necessary
since most of the nutrient use across
the entire suckler beef system is
actually used for maintenance rather
than growth. The entire suckler

system of course, includes the
breeding cows, replacement heifers,
breeding bulls, suckling calves up to
weaning as well as the weaned
calves that have entered a beef
finishing programme. Using only FCR
as the efficiency measure of choice
can only focus on the relationship
between dry matter intake (DMI) and
daily liveweight gain (DLWG) since
FCR�DMI / DLWG.

For a maternal cow breed such as
the Stabiliser, focussing on an
efficiency measure that seeks to
improve the efficiency of nutrient use
for maintenance across all the
animals within the suckler system
should be seen as a high priority.
NFE achieves this focus whilst FCR
does not since NFE scales DMI to
animal size, growth rate and carcass
fatness rather than DLWG alone.
In addition, the widely established
correlations between FCR and animal
size are likely to result in animals
getting larger rather than focussing on
greater efficiency should FCR be
used as a method to select future
breeding sires for improved efficiency
within suckler beef systems.

NFE is expressed in terms of kg
DMI/day and can be either a positive
or negative number for each
individual animal. Negative values are
preferable since these are animals
which eat less on a daily basis for any
given level of animal productivity.

Results from the project so far

We are now 2 years into the project
so 6 batches of cattle have been

Net feed efficiency in the UK stabiliser
cattle population and its impact on
improving suckler beef profitability
Jimmy Hyslop
Beef Specialist, SAC Consulting, SRUC, Bush Estate,
Penicuik, Midlothian, EH26 0PH; Jimmy.Hyslop@sac.co.uk

18 BRITISH CATTLE BREEDERS CLUB

5_Hyslop  17/3/14  10:53 PM  Page 1



through the unit and five datasets of
approximately 80 animals each have
been calculated such that NFE
values for 241 young Stabiliser
breeding bulls, 198 Stabiliser
finishing steers and 39 Beef
Shorthorn young breeding bulls have
been determined. Rations for both
young breeding bulls and finishing
steers have been based on
approximately 50:50 forage:
concentrate diets on a DM basis with
mainly wholecrop wheat being the
basal forage and simple mixes of
barley, sugarbeet pulp and distillers
gains making up the concentrate
portions of the complete diets.

Results from one of the batches of
young Stabiliser breeding bulls where
NFE was determined at approxi-
mately 10–13 months of age are

shown in Table 1. The general format
of presenting results is to split the
batch of animals into three groups on
the basis of the standard deviation of
the NFE values so that we can
statistically compare the low NFE
animals (more efficient) with the mid
or average NFE animals and the high
NFE animals (less efficient animals)
in much the same way as enterprise
gross and net margin data is
presented as bottom, average and
top third data in survey reports from
EBLEX, QMS and HCC.

The results show that DMI figures are
significantly lower for the low NFE
groups compared with either the mid
or high NFE groups regardless of the
way the results are expressed on
either a kg/day, g/kg LW or g/kg
metabolic (LW0.75) basis. As the NFE

calculation mechanism requires there
are no significant differences in either
animal size, (LW0.75), DLWG or
backfat depth confirming that these
differences in DMI have been
identified that are independent of how
big the animal is, how fast it is
growing or how much backfat depth it
has. Consequently, the average NFE
values for the low NFE group is �ve
at �0.77 kg/d compared with the
average NFE value of 0 kg/d for the
mid group and �0.80 kg/d for the
high NFE group.

In other words we have identified
animals that are more efficient without
correlation with size, growth rate or
body composition. In the long term, it
is these more efficient animals that
eat less for any given unit of size and
productivity that we are seeking to
identify and select as potential
parents for future generations of
Stabiliser beef cattle.

The full graphical presentation of all
82 Stabiliser breeding bull NFE
values for this batch is shown in
Figure 1.

Whilst the most efficient individual bull
is approximately 25% more efficient
than the least efficient individual bull
this batch of bulls has demonstrated
that on average, low NFE bulls
consumed 13% less feed, were 14%
more efficient and cost £25 less to
feed over the 12 week period (at
£155/t DM) on the NFE unit compared

Table 1: Feed intake, animal performance and NFE in young Stabiliser bulls
grouped on the basis of NFE standard deviation.

Low NFE MID NFE High NFE s.e.d. Significance

DMI (kg/d) 12.04a 12.73b 13.91c 0.235 **
DMI (g/kg LW) 21.2a 22.5b 23.8c 0.355 ***
DMI (g/kg LW0.75) 104a 110b 117c 1.28 ***

Mean LW0.75 (kg) 116 116 119 2.32
DLWG (kg/day) 1.89 1.79 1.93 0.084
Mean fat depth (mm) 6.0 6.8 6.2 0.518

NFE (kg DMI/day) �0.77a 0.00b �0.80c 0.080 ***

a,b,c values within rows not sharing common superscripts differ significantly.

Figure 1: Individual bull NFE values (kg DMI/day) in young Stabiliser breeding bulls.
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with high NFE bulls without
significant differences in LW0.75,
DLWG or carcass fat depth (more of
the finances later).

Similar results and ranges in NFE
values can be seen when finishing
steers are evaluated through the
NFE unit in Yorkshire. Results from
one of the batches of Stabiliser
finishing steers where NFE was
determined at approximately 13–18
months of age are shown in Table 2
with the corresponding individual
NFE values for all steers shown in
Figure 2.

In much the same way as the
breeding bulls above, no significant

differences between the three groups
were seen in mean LW0.75, LWG, or
fat depth parameters as expected in
NFE derivation studies. However, low
NFE steers ate significantly less and
were significantly more efficient
(P�0.05) in terms of NFE compared
to the high NFE group of steers.

Since the steers were slaughtered at
the end of the NFE study in this
case, the killing out proportion (g/kg)
could also be determined and was
also used in the derivation of the
NFE value so as to ensure that NFE
was also independent of body
composition in terms of overall KO
proportion. This may well be
important since we do not want to

inadvertently select for animals with
poorer KO proportions over time just
as we do not want to select for
animals that have lower backfat
depths.

Low NFE steers consumed 16% less
feed, were 14% more efficient and
cost £28 less to feed over the 12
week period on the NFE unit (at 165/t
DM) compared with high NFE steers
without significant differences in
animal performance characteristics.

Similar differences in NFE values
across the low, mid and high NFE
groups were seen in all 5 batches of
cattle where NFE values have been
derived so far. Average improvement
in NFE was 13.6% between the low
and high NFE groups. The long term
aim of the project is to develop an
EBV for NFE so that more efficient
Stabiliser cattle can be selected as
parents of future generations.
Selecting more efficient breeding
animals which make up the future
cow base will go a long way to
ensuring more efficient and lower cost
beef production in the years ahead.

Financial consequences of
differences in NFE

Substantial savings in feed costs
can be achieved by identifying and
breeding future Stabiliser generations
from these efficient animals within the
suckler beef population. Given the

Figure 2: Individual steer NFE values (kg DMI/day) in Stabiliser finishing steers.

Table 2: DMI, animal performance and NFE in finishing Stabiliser steers
grouped on the basis of NFE standard deviation.

Low NFE MID NFE High NFE s.e.d. Significance

DMI (kg/d) 12.17a 13.06b 14.24c 0.248 ***
DMI (g/kg LW) 20.0a 21.2b 22.8c 0.248 ***
DMI (g/kg LW0.75) 99a 106b 114c 1.35 ***

Mean LW0.75 (kg) 123 124 125 1.18
DLWG (kg/day) 1.45 1.48 1.44 0.087
Mean fat depth (mm) 7.6 7.2 7.5 0.599
KO (g/kg) 525 535 529 6.49

NFE (kg DMI/day) �0.85a 0.00b �0.94c 0.123 ***

a,b,c values within rows not sharing common superscripts differ significantly.
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actual feed costs used during the 12
weeks that animals were in the NFE
unit (4 weeks adaptation plus 56
days NFE measurement period) it is
possible to calculate the actual feed
cost savings obtained within each
batch of cattle through the unit. Feed
costs across the 5 batches calculated
so far have ranged from £155–£165
per tonne DM. The feed cost
divergence between the low and high
NFE groups in each of the 5 animal
batches are shown in Table 3 and
averaged £23.20 per animal in the
low NFE groups compared with
animals in the high NFE group.

Within a typical beef finishing unit
where 4 batches of animals could be
put through a finishing period of
approximately 3 months per annum
this saving would represent a feed
cost saving of £92.80 per animal
place per year within the unit without
significant difference in animal size,
growth rate or backfat depth where
top third animals could be sourced
compared with bottom third animals.

Similarly within the context of an
entire suckler beef herd production
system, assuming that similar
improvements in NFE could be bred
into the entire cow base and progeny
population using an appropriate EBV
over the longer term allows some
estimation of potential cost savings
from efficiency gains. Table 4 details
the total feed and forage costs
associated with various beef
production systems from a recent
survey of Scottish suckler beef farms
(QMS, 2013). Assuming either a
13.6% or a 6.8% cost saving from
long term NFE selection allows the
scope for monetary savings to be
made for each of these systems. 

To estimate the cost saving potential
across an entire suckler beef system
including the cow herd system as
well as the finishing unit it is
necessary to add together the
savings from the respective cow herd
and cattle finishing systems. For
example, adding together the figure
for upland herds with the forage

based finishing system at �22
months gives potential savings of
£71.26 or £35.63 at either 13.6% or
6.8% efficiency gains actually
realised. Currently, suckler beef
production systems are mostly to be
found in the upland areas of the UK
with average finishing ages of
slaughter cattle at approximately 23
months suggesting these potential
savings would be applicable to a
reasonably large number of UK
suckler beef systems.

Additional issues highlighted
within the IMPROBEEF project

GHG emissions – it is well
recognised that lower feed intakes
lead to lower methane emissions
since it is the fermentation of feeds
within the rumen that primarily
generates methane output from
ruminant animals. Figure 3 outlines
the methane emissions from one
batch of Stabiliser bulls and steers
from the NFE unit where outputs are
based on actual feed intakes and
predicted methane yields (litres/kg
DMI) from the low (efficient) mid and
high (less efficient) animals in the
study. It can be seen that due to the
lower feed intakes of low NFE
animals projected methane emissions
are lower compared with either mid or
high NFE animals (average emissions
were 445, 461 and 489 litres/day for
the combined low, mid and high NFE
bull and steer groups respectively).

In addition to the daily outputs
described in Figure 3, it has been
calculated that the total greenhouse
gas (GHG) emissions emitted over
the time period to grow the final
150 kg of animal liveweight (500 to
650 kg) is actually 24% higher from
steers due to the fact that bulls take
only 82 days to achieve this,
compared to steers who take 102
days. More efficient animals that emit
lower levels of greenhouse gases are
a distinct bonus from both an
economic and environmental point of
view.

Meat Eating Quality

Initial results from some of the steers
put through the NFE unit also indicate
that selecting for improved NFE
should not result in any adverse

Table 3: Feed cost divergence across the low and high NFE groups in the
5 batches of animals calculated so far.

Animal Batch
1 2 3 4 5

Feed cost
saving 24 16 28 25 23
(£ per 12 week
Period)

Table 4: Estimated cost savings from efficiency gains in suckler production
systems.

Potential efficiency gain
Suckler system Feed &

forage cost 13.6% 6.8%

LFA hill herds 252 34.27 17.14
LFA extensive upland herds 172 23.39 11.70
Upland herds 235 31.96 15.98
Non LFA lowland herds 142 19.31 9.66
Rearer finisher herds 382 51.95 25.98

Cattle finishing systems only
Cereal based (intensive) 294 39.98 19.99
Forage based (�22 months) 279 37.9 18.97
Forage based (�22 months) 289 39.30 19.65

Based on survey data from QMS, 2013.
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effects on the eating quality of beef.
Figure 4 outlines the tenderness
measured as slice shear force (N)
against the NFE value of 33 steers
that have been evaluated through the
NFE unit. Essentially there is no
relationship between slice shear
force and NFE suggesting that
selecting for more efficient animals
would have no effect on meat
tenderness. Further samples will be
obtained to augment this database.

Interestingly, slice shear values for
Stabiliser bulls finished at 13–15
months of age (139.5 N) were not
statistically significantly different from
slice shear values for Stabiliser
steers finished at 16–18 months of
age (160.1 N).

Bull vs steer production systems

During 2012, approximately half of
one batch was young bulls at 10–12
months of age; whilst the other half
was finishing steers at approximately
15–17 months of age. Both groups
were offered the same 50:50

forage:concentrate finishing quality
diet ad libitum over the same 56 day
growth and feed intake study. The
results (Table 5) show that whilst both
bulls and steers ate exactly the same
amount at 12.8 kg of dry matter per
day, liveweight gain for bulls was
1.84 kg/d whilst steers grew at

Table 5: Average performance parameters for bulls and steers offered the
same complete diet at the same time.

Bulls Steers

Average LW (kg) 578 591
DMI (kg/d) 12.80 12.81
LWG (kg/d) 1.84 1.47

Feed cost (p/kg LWG) 108 135
(Feed cost @ £155/t DM)

Figure 3: Average methane emissions (litres/day) in Stabiliser breeding bulls and finishing steers.

Figure 4: Relationship between beef tenderness (slice shear force) and NFE in finishing Stabiliser steers.
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1.47 kg/d confirming the greater feed
efficiency of bulls compared to
steers.

On a feed cost basis it was also clear
that each kg of LWG cost 20% less
when bulls were fed compared to
steers. It is well known that steers
sell for higher p/kg carcass weight
when marketed compared with bulls.
However, it would take a hefty price
premium for steers to counteract a
20% lower feed cost per kg LWG
over the animals lifetime if finishing
steers were to compete with the
economic efficiency of finishing bulls
at much younger ages compared to
typical steer finishing systems.

These results focus on the need to
consider total feed costs (and its
associated GHG emissions) as well

as sale price/kg to produce a finished
carcass when comparing the overall
merits of finishing bulls vs steers on
both an economic and environmental
basis.

Conclusions

Modern, dedicated and reliable feed
intake equipment is required to
measure feed intake and
performance in beef cattle if valid
NFE figures are to be obtained.
Fortunately, such equipment has now
been developed and is working
successfully in the UK. Substantial
savings in feed costs are evident
where efficient animals are being
identified using this equipment and
an added bonus is that greenhouse
gas emissions are also lower from
these efficient animals. Ongoing work
will concentrate on generating more

NFE data and developing an EBV for
NFE so that future generations of
efficient beef animals can be bred to
enhance the profitability of UK
Stabiliser suckler beef systems.
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Background 

British beef producers currently enjoy
the highest cattle prices on the
planet. The beef sector also enjoys a
high level of support in form of
subsidies (SFP, LFASS or in
Scotland Beef Calf scheme
payments). Beef consumption
survives a succession of challenges
and red meat shows resilience as a
highly popular food. Why then are
suckler cow numbers continuing to
decline?

If these benign present day trading
conditions cannot give producers
profit and confidence to continue or
expand their enterprises, funda-
mental changes are required to our
cost structures as I doubt very much
if our end customers will pay further
price increases.

Changes in UK production
systems 

Only a generation ago Britain was
regarded as the Stockyard of the
World with our British breeds, in
particular Angus, Hereford and
Shorthorn, being exported to North
and South America and Australasia
in large numbers. These countries
are now our principal competitors
where they have an exportable
surplus to trade on the world market.
Unsubsidised, they are able to
undercut our prices with beef that
has in some cases travelled half way
round the globe. 

Since the early seventies we have
been exhorted to produce leaner
cattle with faster weight gains and
increasingly extreme muscling. The
shape of the ideal steer has changed
radically with the trade demanding
higher carcase yields. This demand
has resulted in increasing use of

Continental breeds not only as
terminal sires but as a component of
the suckler cow with emphasis on
output (prime steer/heifer) rather than
the cost of production. Rather too
many of us measure success by
gross market returns and pay scant
attention to cost reduction and thus
increased net returns. 

We now have a high cost production
system which relies on grain feeding
not only for the finishing of the beef
animal, but for the maintenance of
the cow herself. 

Can we learn from our
competitors?

Meanwhile across the world our
erstwhile customers and now
competitors, have some advantages
which we cannot overcome. Pastoral
and range cow herds require no
winter housing and can survive
winters with little or no feed
supplementation. Fixed costs are
very much lower and the cattle
occupy land largely unsuitable for
cropping. Only after ‘backgrounding’
(the growing period post weaning)
are high energy diets employed in
feedlots for regulated finishing
periods. It is interesting to note
however, that British breeds are the
cows of choice and terminal sires are
used only in some cases, to produce
a slaughter generation. The trend
towards larger cattle within these
British breeds has recently reversed
with more emphasis now on medium
frame size combined with conversion
efficiency.

The provenance and traceability of
our home produced beef through
farm assurance schemes and
perceived premium quality (Hereford,
Shorthorn and Angus), gives us a

certain amount of protection from
cheaper imports in the meantime.
We must remain aware that
assurance schemes are already in
play abroad and the breeds we get a
premium for here are the very same
breeds being used in the pastoral
regions across the world. 

How can we compete?

Sustainable beef production will in
future rely on low cost grass based
systems using much less grain (less
than half a tonne per unit of output)
and successful development of low
maintenance cow herds with low
enough costs to leave a profit at
current prices. Systems will
compromise between market
demands and efficient conversion
of grass to protein.

Profitability of suckler enterprises is
not so much influenced by the value
of each calf sold but by the number of
calves sold, less the cost of maintain-
ing the cow herd. Ideally these calves
will be sold at a premium for their
eating quality.

The Ideal Cow? What must she
achieve? What are her character-
istics? How do we breed such a
cow? What tools are available
to assist?

Cows in a profitable suckler enterprise
should produce their first calf at two
years of age. The increased number
of calves produced more than justifies
this policy. Maintaining heifers until
they are older before they contribute
to the herd output cannot be as eco-
nomical as calving at two years old. 

Ideally cows should produce and rear
a calf each year thereafter for 8–10
years and the herd will thus have a
low replacement rate (circa 15%).

Breeding efficient suckler cows
Donald Biggar OBE

Farmer, Grange, Castle Douglas, Kirkcudbrightshire, DG7 3EU;
djbiggar@aol.com
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Fewer heifers will be needed as
replacements each year while greater
selection pressure will ensure only
the best are retained. As a result,
more heifers will be available to sell
each year perhaps even as
replacement heifers to other
breeders. Longevity and fertility are
thus vital to keeping replacement
rates and maintenance costs low.
Efficient cows will gain condition at
grass in summer, conceive their next
calf, and then use some body
reserves over winter before calving
and returning to grass the following
year. Over wintering on 3.5 tonnes
of silage or less without cereal
supplementation should be
achievable. Mineral supplementation
should only be where an identified
deficiency exists and only small
amounts of grain fed when a late
spring delays grass growth. 

Each cow should produce a calf
whose 200 day weight equates to
40% of her weight (e.g. 232 kg at
200 days from a 580 kg cow). Such
a heifer calf will have no difficulty in
reaching desired weights for bulling
at 15 months to calve down at 24
months. These performance weights
are not extreme yet are sufficient to
grow on and achieve a carcase
weight of 320 kg at 20 months
following a second summer grazing.
This production cycle therefore
majors on grass and forage products
and is thus, a more cost efficient
means of production.

Characteristics of the cow which
can achieve this lifetime
performance

• Early puberty
• Ease of calving
• Sound feet and leg structure
• Correct udder formation and teat

structure, adequate but not
excessive milk

• Rumen capacity to convert
roughage

• Medium frame size and weight of
550–600kg

• Docile and easily manageable

How do we breed this cow?

Dam selection – where possible it is
worth adopting a self replacing policy

even for health reasons alone.
Replacements bred from the dairy
herd and daughters of terminal sire
breeds both result in females with
high feed requirements and it is
doubtful how many of the desired
and essential characteristics they
would possess. Replacement
females should be bred from cows
already performing well and where
possible, from older cows that have
survived a strict culling policy.

Sire selection – in selecting a sire
for a suckler replacement breeding
program, there are several key
considerations. First choose the
breed of bull very carefully. The
breed should be strong on the
maternal characteristics we have
already discussed. Is a premium
available for branded beef of his
breed, (Angus at M&S, Shorthorn at
Morrisons or Hereford from
Waitrose)? 

Select from a herd with health
scheme accreditation. Avoiding
diseases such as Johne’s and IBR
is important. Avoiding buying in BVD
is essential!

Select a bull with sound conformation
and structure. He will need to be able
to serve upwards of fifty cows for
several years. More importantly, if his
daughters are to last for 10–12 years
their feet and legs must carry them
for this period.

EBVs are a subject of considerable
debate. They are another important
tool and will become more so as
accuracies improve. Like all tools,
their success depends on how well
they are applied. EBVs are available
for a range of traits such as milk,
fatness, calving ease, daughters
ease of calving, muscling etc. It is all
too easy to be tempted to select for
extremes but I would suggest that
avoiding extremes is more important.
Too much milk will result in lean
cows which may not re-conceive
easily. Very easily born calves may
not have good growth rates and in
turn might have difficulty in calving
themselves at two years of age. Too
much muscling may give the same
problems whilst too little will reduce
the value of the end product. High

600 day weights will produce large
cows with consequent feed costs.
Some important traits don’t yet have
recorded EBVs so it is essential to
check temperament, hair type, testicle
size and formation, and any other trait
important to the environment in which
you are breeding. Where possible
have a good look at his mother or
female siblings. Looking at a bull tells
you very little about the teat and
udder structure of his daughters but
seeing his dam tells you a great deal
which you won’t see looking at the
bull himself. Good feet, legs and
pelvic structure in the bull’s dam will
all add to the likelihood of a
successful breeding programme.

Finally, I would like to add that the
teachings of Professor Jan Bonsma
have had a profound influence on my
own preferences in selecting the
animals in our own pedigree breeding
herds. Put simply, Bonsma recog-
nised that the fertility of a bull or cow
was hugely influenced by his/her
hormonal make up and that was
manifest in phenotype – what we now
describe as masculinity in a bull and
femininity in cows. Bonsma had the
ability to describe an animals
breeding history and to predict its
future fertility from its appearance
alone. His knowledge and
understanding of hair patterns and
physical attributes verifies the
importance of visual appraisal in
selection. The stockman’s eye
remains his most important tool, yet
any data which adds to his knowledge
can only build and contribute to
success.

Conclusion 

Breeding a sustainable herd of cows
takes at least ten years – the
influence of successful cow herd
selection will last a further decade.
It only takes one bid or phone call to
change the bull. 

The challenge for the UK beef
industry is to become more
competitive through a lower cost
structure. In the end, we are farming
our resources (principally grassland)
rather than striving for the perfect
product in a meat industry which has
little concern for its cost of production
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or the sustainability of its breeding
systems. We have been led in the
direction of increased costs and
leaner products which the consumer
has at last realised, is not the

succulent beef they are once again
beginning to appreciate.

The type and breeds of cattle
required are available and it is

encouraging to see them returning to
mainstream production systems after
many years in the wilderness.
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I must admit that over the years I
have done more than my fair share
of experimenting. Not the Rock and
Roll lifestyle as such, you under-
stand, but the less glamorous task of
finding the perfect cow for my suckler
herd. Thirty years ago the Hereford
Friesian from my father’s dairy herd
set me up on my own, and I crossed
them with some very expensive
Charolais bulls bought at Perth. But
as my brother started improving the
milk yield of that herd I found that the
replacement heifers I was getting
were not suiting my system. These
were all different types of continental
crosses bred out of the sharp cows
he preferred, but with no cash for
sheds and a large outwintering area I
needed something a bit tougher than
a Holstein cross. I then sourced
replacements from various avenues
with varying degrees of success until
it all went horribly wrong one year
with poor conception rates and a
number of deaths; my first lesson in
the importance of biosecurity. I had
also seen the effects of a grading
system designed to increase carcase
yield that had introduced many
continental breeds to the UK, but had
complicated the lives of so many
cattlemen.

It made me wonder why the beef
industry relies so heavily on the dairy
industry to supply it with a cow that is
far from perfect. Cows that are bred
to yield more milk than any one calf
could ever consume and backbones
as sharp as razors are not the most
efficient way to produce beef. Dairy
farmers are also not that bothered
about getting a calf every 365 days
as long as the cow still produces
milk. The list of faults in dairy
breeding such as poor fertility, bad
feet, mastitis and locomotion are
worthy of another paper for your
journal but most dairy farmers put up

with these faults as it is milk yield
that drives the profitability of their
business. I concluded that if I wanted
to improve profitability in my beef
herd I needed to get rid of all of the
dairy genetics. I needed a cow that
calved on the same day every year,
was a good mother with plenty of
milk, produced high value calves on
minimum input, was easily handled,
and suited a grass based farm with
no sheds. I also ruled out breeding
programmes using more than one
cross as these ended up looking like
a zoo, and if I could do all this and
breed my own replacements, all the
better. Simple?

The turning point came when I visited
the breeding sale of a local Hereford
breeder and bought a pen of Angus x
Hereford heifers that had caught my
eye. More commonly known in other
parts of the world as a ‘Black Baldie’,
these were in calf to a Hereford,
were extremely easy to work with,
and did not eat me out of house and
home. The only disadvantage I could
find was that I took a fair hit in the
store ring with the Hereford yearling
steers compared to the Charolais
crosses I usually topped the market
with. The heifers more than made up
for this as quality replacements for
my own herd or sold privately as
breeders.

The breeding programme is
particularly simple. Take two breeds
that are relatively similar in size and
shape, and use hybrid vigour to get
extra performance and fertility. The
bit that takes a bit more effort is
finding bulls that have top EBV’s but
are not too extreme in physical traits.
I want calves that will perform, but I
want to maintain easy calving traits in
order to keep a tight calving pattern
where 90% of the herd will calve in
six weeks. This also allows heifers to

come back into the herd calving as
two year olds. I also want consistency
and, in effect, breed the same animal
from different breed sires, so I try to
find Hereford and Angus bulls that are
physically similar in size and shape.
None of these bulls on farm at the
moment have been bought at a
society sale as I am not a fan of
overfed and overpriced cattle. I have
never understood why I need to buy a
1200Kg breeding bull to produce a
750Kg fat animal or a 700Kg cow. 

This year there were just under 200
cows and heifers put to seven bulls
over a 10 week period at Drumdow.
Scanning in early December saw a
very respectable 4% not in calf.
Empty cows do not get a second
chance and were all sold cast
deadweight after weaning. In calf
cows are normally wintered outside
on a 120 acre moor in their bulling
groups but are also condition scored,
with leaner cows running in a
separate group that gets a bit more
grub. Each group gets a feed trailer
of silage plus minerals three times a
week at about 35kg pit silage/hd/day.
The main aim is to take some of the
backfat off some of the fitter cows in
the first part of the winter with a
maintenance minus diet and feed the
poorer cows in order that at point of
calving they are all at score 3–3.5.
In general, fit Black Baldie groups will
get through the winter on 20% less
silage than the remainder of the herd.

Cows and heifers all calve at grass
from the second week in April
onwards with very little intervention.
They are only checked 4 times each
day and if we see a nose and two feet
they are left alone but are usually
calved and sucking within 40 minutes
of first seeing them start. Assistance
rate is less than 5% and most of
these are breeches and the

Is it time to go native?
Robert Parker
Farmer, Drumdow, Ervie, Stranraer, DG9 0RA;
drumdow@btopenworld.com
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occasional torsion. I am certainly not
of the opinion of ‘It’s not a good “un
if y” don’t need to pull it’, as bad and
assisted calvings are undoubtedly the
biggest cause of poor conception
rates and elongated calving patterns.

Calves start getting a bit of creep
from mid August and are weaned
early December. Once inside their
diet is a 50% barley, 25% beet pulp
and 25% dark grains mix with added
minerals and yeast at 2Kg/hd/day, as
well as ad-lib silage. The aim is to
take the steers through the winter
from a weaning weight of around
300Kg, to a 400Kg April sale weight.
The heifers are fed exactly the same
diet but are put back to grass in April
to get to a bulling or sale weight of
around 420Kg by the end of May at
14–15 months of age. 

So what has changed in the last
10 years?

Well, not much if you look at the
table below. I am still selling yearling
steers at 380Kg liveweight.

The main story is with the heifers as
the breeding market has opened up.
For the last 4 years nearly every
single heifer has been sold or used
as a breeder to calve at two years
old. Using Hereford and Angus bulls
in a rotational crossing system
results in three colour types. About
two thirds of the calves born are
black with a white head and the
remainder split evenly as brown with
white head, and black. Luckily the
most popular as a bulling heifer seem
to be the black and whites with about
60 of these produced every year. Of
the 60, about two thirds will be on a
Hereford passport but will look
identical to the remainder on an
Angus passport. As a result they are
very easy to batch and buyers are
very happy on a ‘first 20 out of the
pen’ basis. All are sold vaccinated for
BVD and Leptospirosis, Johnes free
and guaranteed fertile. Scotland is
currently TB free and the herd is
routinely tested every four years.
This year’s heifers, at the age of 14
months have averaged £1200 each
to repeat buyers. I have always

ments from the dairy herd and it was
probably more a fault of the Angus
and Hereford breeds that they did not
adapt quickly enough to keep up with
developing trends in milk production
and carcase evaluation. However,
times change and breeds develop.
The Line One Hereford genetics I am
now using have definitely improved
performance and consistency and I
have found an Angus type that
complements them in a system that is
so simple. Another very good reason
for going down the native breed route
is down to market forces. During the
summer of 2013 processors were
offering breed bonuses of up to
40p/kg on Angus sired cattle.
Hereford and Shorthorn were not far
behind at 30p/kg and 20p/kg
respectively. No other beef breeds
command such premiums from
processors. This was mainly due to a
shortage of cattle but it was a
considerable bonus for perceived
eating quality. Beef as it used to
taste.

Is it not time the industry moved on?
Grading systems and shows that
reward size and shape, especially at
the extremes of breeding excesses,
must be out of date in a consumer led
market. The shows, especially,
perpetuate the myth that a calf has to
have a decent back end, when in fact
all the expensive cuts are along the
back of the animal on the loin. That
prize back end mostly ends up as
mince. Nearly every processor, when
asked, will state that the ideal prime
animal is a 370Kg deadweight R4L.
This is a carcase that has the size of
cuts the consumer is looking for, with
a decent amount of fat cover for the
three most important attributes of a
piece of beef; tenderness, juiciness,
and taste. 

UK beef had a reputation of being
the best in the world. Some of it still
is. Modern native breed genetics are
more than able to compete on
performance and profitability with
continentals, but will be more
consistent, easier to manage, better
mothers and deliver the mouth-
watering taste the discerning UK
consumer deserves.
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Breed Date Sold Av. Age at Sale LWT (Kg) at market
(Days)

Continental Cross 07/04/2006 317 378
Native Cross 03/04/2013 340 380

However, that is only part of the story.
The steers are now, on average,
about a month older on sale day even
though the start of calving date is the
same; the biggest benefit of a tight
calving pattern. The Herd calving
percentage has increased by around
10%; a result of easier calvings and
fantastic calf vigour. Replacement
rates are below 15% as I am now
expecting at least 10 calves per cow
per lifetime, and there are less than
5% cows barren each year. The
steers have now caught up in the
market with the Limousins as this
year’s yearlings made an average of
£830 (£2.18/Kg) at Stirling. Half of
these were bought by a repeat buyer
that will summer them at grass and
fatten them with a small amount of
barley. He buys them because they
are quiet, easily handled at grass,
leave him a decent margin and they
‘taste like beef used to taste’.

thought of this as a fat price at store
animal input costs, and certainly
more profitable than any continental
bred steer.

In the end it comes down to personal
preference when choosing the colour
type. The Brown and Whites tend to
be a bit more maternal looking and
normally go back to an Angus. The
Blacks can be marginally harder to
keep but when put back to a
Hereford will produce some of the
best Black and White calves.

Why Hereford and Angus?

If you look around the world to areas
using unsubsidised grass based beef
production systems most cattlemen
are using these two breeds, and the
most popular cow is a cross of the
two; The Black Baldie. As I said at
the start it was traditional for most
UK beef herds to source replace-
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This paper sets out the key aspects
and implications of the revised
Common Agricultural Policy (CAP)
legislation and the relevance to the
beef and dairy industries. The focus
is on possible changes in support
payments received by farms but
other aspects, including the removal
of milk quotas, are also discussed.

The importance of CAP to beef
and dairy production

Defra’s provisional estimates for
Farm Business Income for 2012/13
show how significant the single
payment scheme (SPS) and other
government support is for beef

production in England. Grazing
livestock in both lowland and LFA
areas recorded losses of over £7,000
from agriculture when support
payments are removed. Any changes
in the CAP therefore could have
important implications to the structure
and viability of this sector.

CAP support is less critical to
supporting other agricultural
production systems in England in the
sense that they are able to show
positive returns from production.
Nevertheless, the SPS continues to
account for a significant proportion of
total farm business income (see
Figure 1). In dairy, the SPS accounts

for almost half of total income to the
farm. 

Key elements to CAP reform

From its original design to the latest
reform, the CAP has moved from a
policy focused on supporting
production to a policy aimed at
supporting farm incomes. Policy tools
have changed from export subsidies
and coupled payments linked to
production, to a policy dominated by
area-based payments and support for
rural development, as shown in
Figure 2. In its current structure, the
CAP is based on a two pillar system.
Pillar 1 is used to provide income

CAP reform: implications for beef
and dairy
David Swales
Head of Research and Industry, AHDB Market Intelligence,
Stoneleigh Park, Kenilworth, Warwickshire, CV8 2TL; 
David.Swales@ahdb.org.uk

Figure 1: Farm business income by farm type and cost centre 2012/13.
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Source: Defra Farm Business Survey 2012/13

8_Swales  17/3/14  10:55 PM  Page 1



support for farmers, while Pillar 2
supports rural development.

The latest reform will see the CAP
keep its two pillar system, but will
allow for increased flexibility in its
implementation at national level. This
flexibility is in two main guises:

1. The ability to move money
between pillars: boosting direct
support at the expense of rural
development or vice versa.

2. The option to introduce ‘targeted’
support, allowing countries to
focus a proportion of their budget
towards certain industries (such
as through coupled support) or
specific groups of farmers (such
as small farmers).

The CAP has also introduced the
concept of ‘greening’ to direct
payments. Farmers will have to meet
certain environmental requirements
in order to receive the full level of
support. These include crop
diversification measures, permanent
pasture maintenance and leaving an
Ecological Focus Area of (initially)
5% for farms with at least 15ha of
arable land. Farmers who do not

comply with these will lose their
greening payments and (from 2018)
face further sanctions.

Initial EU Commission estimates for
the cost of implementing greening
regulations in the UK at around
!33/ha on average, although it is
important to note that the cost will
vary between farms depending on
the type of production and their
specific situation1. Moving forward,
farmers will have to evaluate whether
the greening element of direct
payments outweigh any additional
costs to production. 

The impact of inter-pillar transfers

The new CAP aims to reduce the
gap in average payments between
countries, while giving Member
States the flexibility to orientate the
CAP towards their own specific
needs. 

Under the new regulation, national
governments will be able to shift up
to 15% of direct aid (Pillar 1) to rural
development (Pillar 2), and vice
versa. This is often referred to as
‘modulation’ and ‘reverse modula-
tion’, respectively. In countries

receiving less than 90% of the EU
average, national governments are
able to transfer up to 25% of Pillar 2
funds into Pillar 12. 

The ability to transfer money between
pillars has implications on
competitiveness as governments
have the ability to boost direct
payments at the expense of rural
development. Alternatively,
governments have the ability to
support rural development at the
expense of direct payments to
farmers. This issue could be
particularly important to farms located
in areas with similar topography, land
type and climatic conditions, but
situated on different sides of a border
and subsequently receiving different
payment levels. 

In its CAP implementation document,
Defra announced its intention to shift
12% from direct payments to rural
development in England, with the
possibility to increase to 15% for the
final two years of the CAP period. The
Welsh government have revealed that
they will shift 15% from direct
payments to rural development, while
the Scottish government will shift
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Figure 2: Evolution of CAP expenditure 1980–2011.

Source: EU Commission

1 European Commission, ‘CAP towards 2020 Impact Assessment’, 2011. Analysis based on Option 1, whereby crop diversification refers to a minimum
3 crops, with no crop covering more than 70% of the arable area; 5% Ecological Focus Area; and the maintenance of permanent pasture.

2 Member States receiving less than 90% of the EU average are: Finland, Sweden, Spain, UK, Portugal, Lithuania, Estonia, Latvia, Bulgaria, Poland,
Romania, Slovakia.
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9.5% from Pillar 1 to Pillar 2. Within
the UK, Northern Ireland is the only
devolved state that will not shift
money between Pillars.

The impact of targeting support

The latest reform will also allow
national governments the ability to
introduce programmes to target
support to specific groups or
industries. As shown in Figure 3,
funding for each of these
programmes is taken directly from
the Basic Payment Scheme. This has
the effect of reducing the funding
available to non-targeted farms.

The implications from this ability to
target support towards specific
groups or industries is the risk that
CAP reform could distort market
competitiveness, both within and

between industries. This issue is
explored in the next section.

Farm level analysis

In this section, we consider the effect
of implementing CAP reform on farm
businesses in the UK and in Member
States that are in direct competition
with UK agriculture. To do this we
explore the impact on a model farm
in each sector. Each farm is
examined based on several
scenarios, exploring the movement of
funds between pillars and possible
introduction of programmes for
targeted support through coupled
payments.

The analysis also examines a set of
‘estimated direct support payments’,
looking at how CAP may be
implemented within each country.

The analysis is based on the latest
information available as at 14 January
2014, using records available on
government intentions to shift money
between pillars3 and the possible use
of coupled support. It is important to
note that the consultation process is
ongoing in many countries. As such,
the use of targeted support remains
open for debate. Readers may have
their own opinions on the use of
coupled support in each country.

The analysis is based on
standardised farms for beef (both
cow-calf and finishing farms systems)
and dairy farms. This allows for a
direct comparison of support
payments by country/region. This
analysis only considers one farm type
for each sector in order to illustrate
the potential impact from the imple-
mentation of CAP reform at national
level. Details of each farm are
outlined in the Table 2 on page 32.

Farms in England, Scotland and
Wales were examined on a regional
basis, ie different hectares are paid at
different rates depending on region
(such as upland and lowland).
Scotland and Wales will be gradually
undertaking a shift from a historic to
regional system for CAP payments.
Our results look at payment rates
under a full shift to a regional system.
Other Member States will also be
moving from a historic to an area-
based funding system. This will see
funding redistributed from high historic
recipients (such as intensive beef
finishers) to other recipients. The
analysis below examines funding
under a flat rate for non-UK (and
Northern Ireland) countries due to the
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Figure 3: Targeted support within direct payments envelope of Pillar 1.

Source: European Parliament

Table 1: Implementation of CAP for selected national governments.

Country Assumption made on
support through coupling Inter-pillar transfers

Germany None Modulation 4.5%
France Coupled support (beef) Modulation 3%
Ireland Coupled support (beef) Modulation 7%
England None Modulation 12%
Scotland Coupled support (beef) Modulation 9.5%
Wales None Modulation 15%
N. Ireland None Initial allocation

3 National governments were required to submit intentions to shift money between Pillars by 31/12/13.
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Table 2: Key farm characteristics used in analysis.

Cow-calf Beef finisher Dairy

Production system Lowland Extensive (lowland) Cow-at-grass (lowland)

No. hectares 50 25 110

Production 50 cows producing 49 animals sold/year 200 cows producing
42 calves/year from a herd size of 6500 litres milk/year

50 animals

Table 3(a): Returns to lowland cow-calf farms for selected Member States (!/ha)5

Country Lowest Highest Estimated
payment payment payment 6

Germany 256 494 287
France 226 448 434
Ireland 204 435 410
England 269 507 279
Scotland 188 414 389
Wales 264 500 264
Northern Ireland 276 514 324

Table 3(b): Returns to extensive beef finishing farms for selected Member States
(!/ha)

Country Lowest Highest Estimated
payment payment payment 7

Germany 256 450 287
France 226 405 391
Ireland 204 392 367
England 269 463 279
Scotland 188 382 356
Wales 222 410 222
Northern Ireland 276 470 324

difficulties and complexities involved
in examining a shift to an area-based
regional system in each country.
As such, results for these farms
represent a national average. 

Beef producers

Compared with other agricultural
sectors, livestock producers show
some of the greatest possible
variation in support payments in the
model4. Tables 3(a) and 3(b)

illustrate the differences in support
payments for a selection of beef
farms (for both cow-calf and beef
finishing enterprises). The tables
show the range in direct support
payments for each farm from
decisions made by national
governments to shift money between
pillars and the use of targeted
support (coupled payments). For the
farm types examined, the difference
in support payments under certain
scenarios can be more than double

payments received under less
favourable situations. 

Unsurprisingly, the highest returns to
all farms involve the use of coupled
support, combined with boosting
direct support payments at the
expense of rural development
(reverse modulation). The smallest
payments are based under scenarios
where Member States reduce direct
support payments in favour of rural
development, with no targeted
support. 

As well as showing the range in
payments for individual countries,
Table 3 highlights the risk of changes
in relative competitiveness between
countries and the risk of market
distortion from differences in payment
rates. For the countries identified, the
model suggests that direct returns to
lowland cow-calf farms could
theoretically vary by as much as
!170/ha and by !145/ha for
extensive beef finishers. It is
important to note that the estimated
results are based on the model farms
presented above and the various
assumptions used in the model itself.
There remains uncertainty on whether
coupling will be applied, as well as
the possible rates that might be set.

For beef producers in the UK, English
farms could be at a competitive
disadvantage to producers in
Scotland and Northern Ireland.
Scottish beef producers could benefit
from coupled support and a lower
level of modulation, while farms in

4 See AHDB’s CAP reform analysis paper, accessible through the AHDB website for more detail.
5 The analysis is based on average returns over the period 2015–2020, and expressed in current prices. The results are expressed in !/ha, as this is the

most commonly used unit of output.
6 Estimated returns are based on possible outcomes that may be implemented in each country, including the possible introduction of coupled payments

and the rates at which coupled payments are set.
7 Estimated returns are based on possible outcomes that may be implemented in each country, including the possible introduction of coupled payments

and the rates at which coupled payments are set.
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Northern Ireland benefit from budgets
based on initial allocations (ie no
inter-pillar transfers). In comparison,
with no coupled support in England
and with 12% transferred from direct
payments to rural development,
English beef producers could be at a
relative disadvantage. 

English beef producers could also be
at risk from increased competition
from Ireland; a key supplier of beef to
the UK. In our model, with a lower
level of modulation and under the
assumption that Ireland re-introduces
coupled support to the beef sector,
beef producers in England could
receive direct support payments
approximately 25–30% less than
their Irish counterparts.

Although the analysis above only
considers a lowland cow-calf farm
and an extensive beef finisher, it is
important to note that significant
differences in payments will exist
within a country depending on region
and whether the farm examined is an
intensive or extensive producer.
Intensive units, for instance, tend to
benefit from higher payments
(measured in !/ha) from coupled
payments than farms with large
areas of land but fewer animals. 

Dairy producers

In contrast to beef producers, due to
the assumed absence of coupled
support for dairy producers, dairy
farms in this study show lower levels
variation in payment levels between
scenarios. 

As the dairy sector has not previously
been eligible for coupled support
(such as through suckler cow
premiums), the analysis assumes
that they will not receive coupled
support under any scenario. The
introduction of coupled support as a
national policy comes at a relative
cost to the dairy sector, as money is
moved from the Basic Payment
Scheme to provide the coupled
support. For dairy producers in

England, the impact of government
support for the livestock sector (beef
and lamb) through coupled support
could cost as much as !37/ha. 

Within the UK, the model shows that
Scottish dairy producers could
receive some of the lowest payments
per hectare. This is due to the cost of
supporting coupled payments to the
beef sector, reducing the budget
available for area-based payments.
In comparison, dairy farmers in
Northern Ireland could receive some
of the highest payment levels. This is
partly due to the absence of any
inter-pillar transfers and the decision
not to introduce targeted support to
the livestock sector, which would
come as a relative cost to dairy
producers.

It is important to note that, in addition
to possible changes in income, the
dairy sector also faces the end of the
quota system. EU milk quotas – the
system of supply management for
the EU dairy industry – have been in
place since 1983, but will cease to
exist by end-March 2015. The final
removal will bring to an end the
period of transition that started in
2003 to realign the industry to
become more market focused.

While production in the UK is not
currently restricted by the quota, with
production averaging 11% under
quota over the last five years9, a
number of EU countries consistently
hit their respective allocations. The
end of the quota system has been

forecast with an increase in EU milk
production by 7–8% between 2015
and 2020, resulting in an extra 10
million tonnes of milk by 2020, with
the bulk of dairy expansion coming
from Germany, France, Ireland and
Poland10. Ireland, in particular, has
already announced its intentions to
increase milk production by 50% by
202011. This additional milk production
will have to find a market, which could
result in increased competition to UK
dairy.

It is important to note that this
increase in milk production could also
result in an increase in (processing)
beef entering the market as dairy
herds increase. This knock-on effect
could potentially impact on the UK’s
beef industry, particularly product
from Ireland, the UK’s largest supplier
of beef.

Conclusion

There is a risk of the CAP becoming
less ‘common’ driven by the increased
flexibility to tailor CAP to the individual
needs of Member States. The ability
to transfer funds between Pillars,
either boosting direct payments at the
expense of rural development or vice
versa, could result in an increase in
the payments gap between countries,
depending on the level and direction
of transfer taken by different
governments. 

The additional ability to target support
towards particular industries or groups
could lead to market distortions in the

Table 4: Returns to dairy farms for selected Member States (!/ha)

Country Lowest Highest Estimated
payment payment payment 8

France 205 273 234
Ireland 192 249 210
England 254 325 279
Scotland 187 239 189
Wales 209 268 264
Northern Ireland 260 333 324

8 Estimated returns are based on possible outcomes that may be implemented in each country, including the possible introduction of coupled payments
and the rates at which coupled payments are set.

9 Source: Rural Payments Agency.
10 Source: Rabobank.
11 Department of Agriculture, Food and the Marine, ‘Implementation of Food Harvest 2020 in the Dairy Sector’.
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beef industry. This sector is shown to
have the highest levels of support
and the greatest variation in support
levels within our model. The possible
introduction of coupled support to the
livestock sector, for example, could
impact on competitiveness between
Member States as some
governments choose to buoy support
to their livestock industry. The extent
of this will be dependent on decisions
made by Member States, such as
coupled payments rates as well as

the possible introduction of other
targeted support programmes.

As a result of increased flexibility,
there could be a direct impact on the
relative competitiveness of farms
across the EU. The effects could be
particularly felt among farms located
in areas with similar conditions (such
as topography, land type and climate),
but situated on different sides of a
border, potentially receiving very
different payment rates.

Going forward, it is going to be crucial
to carefully monitor the
implementation of reforms in other
countries that are in direct competition
with UK farms. The decisions made
by each country could have direct
consequences not only for farms in
that Member State, but to the
competitiveness of different sectors
and producers across the EU.
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I’ve been a dairy farmer now for
approaching 30 years and I’ve been
lucky enough to spend the last 20
years in the regular company of
grazers. It’s been a great place to be,
always optimistic, positive and
arguably one of the most progressive
sectors of agriculture. Very rarely in a
grazing discussion group would you
ever hear poor milk price, the
weather or the cost of concentrates
blamed for low levels of profitability.
Grazers’ instead believed the route to
profitability was well within their
control. Around 4 years ago I was
talked into taking on the role of
County chairman for the NFU.
Always ready for a challenge I
accepted, and blindly with little prior
experience of industry politics, took
on the job for the standard two year
term. Becoming the farmers’
spokesman in the county was really
quite a reality shock as being an
office holder in the NFU can at times
be very negative, and not what I’d
become used to.

Fairtrade

During my period as county chairman
one of the many invitations I received
was by a group of predominately
Fairtrade campaigners in the county
to help organise a local conference
that would examine the merits and
possibilities of marketing local
produce along similar principles to
Fairtrade and the concept of ‘Local
and Fair’. This was to be the
beginning of an extraordinary journey
for me as part of the conference
planning was to involve a farmer
exchange between a Cumbrian dairy
farmer and a St Lucian banana
farmer. This was a great experience,
seeing firsthand how Fairtrade
worked for the farmers and their
communities in St Lucia but also

seeing how important working
together collectively as farmers
meant Fairtrade was ensuring their
survival. The Fairtrade system is
enabling something to work
economically that otherwise, left to
market economics, simply wouldn’t.
But we as consumers decide to make
it work. It’s our conscious decision to
choose a Fairtrade product that’s
often directly alongside an almost
identical one. We’re not just buying
the banana, we’re happily buying the
story that goes with it. Arriving back
at Heathrow following 10 days in the
Caribbean, the prospect of more
travel via an appealing Nuffield
Farming Scholarship was to become
my next challenge. 

Nuffield Study

My proposed study to the Nuffield
Board was ‘Solutions to combat food
chain dysfunctionality’ exploring how
other countries around the world both
value and add value to primary food
production, of course a huge subject.
I’d become increasingly concerned
by the grotesque amount of food
that’s wasted in our country and the
huge amount we’ve seen food
devalued during just my lifetime.
Food has become cheap and less of
an issue for the modern consumer
and as such is no longer valued as it
once was.

With this in mind I wanted to get a
clear understanding of the world’s
ability to sustain its rising population
and also understand the implications
of in the region of 2.5 billion Asian
consumers fast tracking towards our
wasteful and excessive western
lifestyle. At this point in time, we in
Europe are living off the equivalent
resource of 2–3 planets while in
America it’s even worse where

they’re consuming as if we had 3–4
worlds to go at. So how realistic is it
for the world to produce even more
food? Or is it even realistic at all?

I would consider myself to be a
relatively optimistic person and if I
look back a couple of years pre-travel
would have been more a sceptic of
man-induced climate change than a
believer with little if any concern about
resource depletion or food security,
subscribing to the theory that when
we need to we’ll overcome the
obstacles and the world will somehow
produce more and more food without
really considering the consequences
of doing so.

Other than dairy farming I had little
knowledge of other food chains or
production systems. One of the
biggest shocks I got in St Lucia while
studying Fairtrade and witnessing the
banana harvest, was that at least
10% of the fruit was dropping to the
ground, apparently not meeting our
exacting perfect standards so not
worthy of collection. If you also add in
the other 10% that’s wasted during
the shipping and ripening process
that’s 20% already dumped before it
even gets to the retailer! And then we
manage bin a further 30% after
purchase, so that’s 50% of the
banana crop, many millions of tonnes
that never gets consumed and not
because it’s of poor quality or
uneatable but because it’s perceived
as cheap, plentiful and of little value. 

So then I started considering how I
would feel if half the milk I produced
every day was never consumed? But
the reality is that between 30 and
50% of the milk that leaves our farms
is never consumed. It’s either wasted
during processing and packaging, or
by the retailer or it just sits in the

The real cost of cheap food
Robert Craig
Dairy Farmer, Cairnhead Farm, Ainstable, Carlisle, Cumbria,
CA4 9RP; jackierobert@cumrew.freeserve.co.uk
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fridge for too long and is binned by
the consumer when it goes out of
date. How and why have has our
society become so wasteful? It’s
because food is perceived as cheap,
plentiful and of little value. So as 2.5
billion Asian consumer’s fast track
towards our western life style, is the
solution to feeding 9 or even 10
billion people really about the world
producing more food?

The future

Is it not time we start looking at how
our current food system works and
learn to understand more clearly how
industrialised farming has helped
facilitate the devaluation of food, how
modern agriculture is using and
abusing the world’s resource base,
producing and delivering food in a
way that completely ignores the
numerous associated external costs
ranging from the environment to
public health. I was told Nuffield
would change me, I left for my
Nuffield travels a dairy farmer from
the North of England and somewhat
unexpectedly returned an environ-
mentalist!

During my scholarship I travelled to
China, India, NZ, South America and
California and in around 10 weeks
believe I got a reasonable snap shot
of the challenges and opportunities
that face global agriculture. From my
travels and studies I’ve concluded
that far from being able to massively
increase levels of global food
production, several factors actually
threaten our ability to even sustain
the world’s current level of food
production.

Firstly, resource depletion, and top of
the list is water. 40% of the world’s
food production is dependant upon
crop irrigation. Globally we’ve
become extremely good at irrigation,
tripling the area to 300 million ha in
the last 60 years. Vast areas of the
world are now highly productive
simply because of the availability of
water. The problem is we’re now
using our water resource faster than
nature can replace it in many parts of
the world. It’s currently estimated that
18 countries around the world are
over pumping their ground water

reserves. These countries include
America, China and India and are
responsible for half of the world’s
population. The vast majority of this
ground water is being pumped for
crop irrigation. California, responsible
for 20% of America’s dairy output
and where half of the vegetables,
fruit and nuts that America produces
are grown, is highly dependant on
water. 9 million acres are irrigated in
the central valley and a combination
of increasing population and climate
change is seeing an increasing
amount of the water sourced from the
ground. 1/3rd of California’s water is
from the ground, 800 billion gallons
every year at abstraction rates much
faster than ground water recharge.
2013 was the driest year in the
central valley since recording began
160 years ago, 85% of California is
now in a severe drought situation and
now (winter) is their wettest time of
year. The state water authority is only
guaranteeing 5% of the requested
water supply for the coming year,
how will this impact on world food
supply? 

India has tripled its grain production
in the last half century. The green
revolution, with the help of 27 million
tube wells drawing water from the
ground, now sees water tables falling
consistently across the country. The
World Bank estimates that India is
already producing 15% of its food
with an unsustainable water source
and this while adding 15 million to its
population every year. For many
Indians, of course, the severity is
invisible until the wells dry up. India
needs to find 23% more food if it’s
going to adequately feed its people
as the population peaks at an
estimated 1.7 billion, but where will
it come from?

China has 20% of the world’s people
and only 7% of the world’s fresh
water and 10% of the cultivatable
land. China is desperately short of
water, needing 25% more by 2030
and is undertaking the world’s largest
engineering project to move water
from the relatively moist south (with
80% of China’s available water) to
the increasingly dry north. 45 billion
cubic meters of water will flow
annually, transferred from the

Yangtze river in the South to the
Yellow river in the north in an attempt
to alleviate the growing crisis that’s
seen subsidence in over 30 cities and
the water table below Beijing fall over
1000 feet in the last 40 years. The
problem is that most of the water
which is available to be moved is so
polluted it is not even fit for irrigation. 

Climate

Much, but not all of the global water
crisis is due to the changing climate,
every country I visited during my
travels was experiencing climate
change, but it’s not the gradual
change in global temperature that
causes the problems for agriculture,
it’s the unpredictability and severity of
the weather events that’s seeing food
production being dislocated around
the globe. Flooding and droughts are
much more common than in the past.
In 2012, the year I started my travels,
China was experiencing its worst
period of drought for over 50 years,
New Zealand was the driest for 70
years and the USA was the driest for
over 25 years (which has now
become the driest since records
began 160 years ago). San Francisco
and Los Angeles received less than
25% of their expected rainfall in 2013
in the same year that we suffered the
second wettest year recorded in the
last 100 years. How productive was
your farm in 2012?

Land is our most precious resource
as farmers and food producers. If the
estimates are to be believed the
amount that we’re losing productive
land around the globe is staggering.
At least 1% or 600,000 ha of the
world’s productive land is being lost
annually, simply due to urbanisation.
This is nowhere more apparent than
in China where on average 300,000
ha per year has been lost during the
past 30 years due to a combination of
development, erosion and deserti-
fication which has dramatically
reduced China’s ability to feed itself in
the future. Some of China’s best land
is now under concrete and asphalt.

That deals with some of the
challenges on the supply side but
what about the challenges on the
demand side? During the past couple
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of generations there’s been
considerable change in our diets.
In the relentless drive for food to
become cheaper and more available,
food has been commoditised,
production methods have changed
and food has lost it’s seasonality as
we’ve increasingly brought in food
from all over the globe to satisfy our
needs – food which is often grown
from irrigation in some of the most
water stressed countries on the
planet. 25% of all the trucks on our
roads are delivering food to
supermarkets, many of which are
only half full. We now have over
40,000 different product lines in the
average supermarket and are
channelling a staggering 85% of our
food expenditure through just 5
retailers, making them immensely
powerful. We’ve been conditioned to
source, eat and waste food in a very
different way to past generations. We
now import over 40% of our food into
the UK, seeking greater choice and
value, little consideration has been
given to production methods,
resource used and external
associated costs. A hugely different
and highly competitive system of
farming has evolved from that of the
past, more cereals are now being
consumed by animals that would
once have relied on grass and home
produced forage. These systems look
reasonably efficient on the surface,
but when you consider that now
around half of the world’s grain
harvest goes down the throat of an
animal it’s actually an incredibly
inefficient way of feeding people in
terms of the calories, water and fossil
fuels used compared to calories
produced and consumed by humans.

So where does this leave our
livestock industry in the UK? 

Firstly, we as producers and
consumers need to realise that we’re
in an increasingly volatile global food
system and also that significant and
major change is highly likely as
combining factors accumulate
restricting food supply and delivery.
As the consumers of Asia, South
America, Indonesia, Eastern Europe
and even Africa become wealthier
and more demanding our ability to,

and reliance upon, importing cheap
food from wherever it can be sourced
will be challenged. The challenge
isn’t merely down to more people at
the table, but as a result of several
converging factors not least of which
is because we’ve limited or even
destroyed our ability to produce food
in many areas of the world. We
almost need cultural change and
perhaps it’s time consumers
understood the true cost of what is
currently perceived as cheap and
limitless food. For example if all the
external costs and benefits of a food
or food product were calculated and
displayed consumers could make
buying decisions based on the
information provided. This could
include carbon foot print information,
virtual water use and could also
include the cost of removing harmful
Nitrates from drinking water, the
effects of greenhouse gas production
and the loss of biodiversity in our
soils, but it’s important to also
understand it’s not all negative,
where farming systems are delivering
benefits back into ecosystems these
should also be quantifiable. 

Health costs

One huge cost that’s already
beginning to impact all of us is the
huge public health costs associated
with obesity, heart disease and
diabetes linked to cheap processed
food and lifestyle. The global cost of
dealing with obesity and the related
health conditions is going to be
simply massive, very few people drop
dead from over eating, usually they
die prematurely having cost the
national health authority a fortune.
Current estimates are that the costs
of treating and dealing with the
associated health cost of poor diet
combined with the economic losses
are likely to be in the region of $30
trillion over the next 20 years and
to put that into context the total
inclusive global health care spend at
the moment is between $6–7 trillion
or 10% of GDP.

I do feel we have an enormous
opportunity as UK farmers, every
time I returned from travel I was
reminded how suitable our climate is

for simple pasture based livestock
systems. It seems ridiculous to me so
much of our dairy and livestock
sectors have been tempted away
from what is the ultimate in
sustainability, grass. 

Conclusion

The global food system is under
severe pressure due to several
converging factors, many of which
are largely out of our control.

Population growth is a contributing
factor but it’s urbanisation at an
alarming rate that will have the most
significant effect on the status quo,
not least because of the competition
for the available water. 

Climate change is real, but we have
very few reliable predictions about the
effects of a warming planet in terms of
overall food production, it’s likely to be
limiting and will continue to dislocate
food production around the globe.
The vast global public healthcare
costs associated with poor diet and
lifestyle are today simply unaffordable
to the world’s fragile economy, so
expect an alternative and preventative
strategy within our lifetime that will
drive cultural change in our diets.
Expect consumers to be advised to
eat less meat and dairy in the future –
courageous, determined leadership
allowing, of course.

I believe consumers will, in time, re-
engage with local, seasonal and more
sustainable food. A growing number
of consumers are already making
educated, value driven choices when
choosing the nutritional value and
source of food they eat. In the
absence of political will, educated
consumers will be the force that
drives major change in the food
system.

It’s inevitable that food will become
more expensive in the future as extra
demand, limited supply and continued
waste feed volatility in commodity
markets. 

This is our opportunity not our
problem.
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Introduction

Public health nutrition is facing many
major challenges and three of these
will shape food-related policy for
decades to come. These are the
rapidly increasing burden of obesity,
the increasing age of populations and
the challenge of increasing world
food production by some 50% by
2030 to meet the increasing demands
(House of Commons, 2009) whilst
minimising the effect on the environ-
ment. The first two forces in
particular will increase the risk of
chronic disease substantially and the
third will have other, perhaps obvious
risks. This means that diet, a key
moderator of chronic disease risk will
play an increasingly important role.
The marked rise in obesity and
related type 2 diabetes is of particular
concern since it is now also begin-
ning to affect younger people
(Nugent, 2003). In the UK, the recent
Foresight Report on obesity predicts
that by 2050 some 55% of UK adults
will be obese (Butland et al., 2007).
Similarly, projections to 2050 of the
age structure of the EU 25 suggest
that its old-age dependency ratio (the
number of people aged 65 and over
relative to those between 15 and 64)
will double to 54% by 2050 (Carone
and Costello, 2006). The outcome of
these trends will, if not moderated,
lead to unsustainable costs of health
care. 

Food production in the future will
have to balance many factors,
environmental cost, financial cost but
crucially their role in reducing the risk

of chronic disease. Animal-derived
foods in particular have been
highlighted as having a high
environmental cost but much less
attention has been paid to their role
in healthy diets that have impact from
childhood to old age. 

Milk and children

As early as 1926, the UK Medical
Research Council identified that daily
consumption of an extra 568 ml of
milk per day by boys gave rise to a
sizeable increase in growth (Corry
Mann, 1926). This formed the basis
of the school milk policy which is now
almost non-existent in the UK, yet the
value of milk for children remains
recognised and in 2000 the UN Food
and Agriculture Organisation
declared a World School Milk Day. 

Special concern focuses on the
mineral/trace element intakes of
children and young people. Adequate
dietary calcium, phosphorus and
magnesium supply is essential for
optimal bone growth. A sub-optimal
calcium intake reduces bone density
more quickly than it affects growth
(Moore et al., 1963) and there are
now cases of rickets re-emerging in
the UK. In the UK, calcium intake in
children aged 7 to 18 years of age is
now substantially sub-optimal,
especially in girls. (Bates et al.,
2012). This is of particular concern
because many individuals in the UK
also have sub-optimal vitamin D
status which would further contribute
to reduced bone development. Milk
and dairy products are rich sources

of dietary calcium and the fall in milk
consumption over recent years is no
doubt a key contributor to the
observed sub-optimal calcium intake
by many children. 

There is also now evidence that many
young women have sub-optimal
iodine status, especially during
pregnancy. Moreover recent findings
show that children born to women of
sub-optimal status have a slower
cognitive development than those
from women of adequate status (Bath
et al., 2013). Milk is the main source
of dietary iodine and whilst the
reduced status in young women is
almost certainly the result of reduced
consumption, the problem has
highlighted how variable milk iodine
concentration can be. On average,
milk in summer has about half the
iodine concentration of winter milk
and in equivalent seasons, organic
milk has about half the concentration
of conventional milk (Bath et al.,
2012). 

Milk and dairy products in
adulthood

Milk consumption and cardiovascular
disease
Many conclusions about the risk of
cardiovascular disease (CVD)
resulting from consumption of milk
and dairy products have been based
on the interpretation of risk makers for
disease, notably blood cholesterol.
This probably provides an incomplete
picture of risk and led Alvarez-Leon et
al. (2006) to highlight that statements
about the benefits and risks of dairy

Milk and dairy products: dietary
partners for life?
D I Givens
Professor of Food Chain Nutrition, Food Production and
Quality Division & Centre for Food Security, Faculty of Life
Sciences, University of Reading, Reading, RG6 6AR;
d.i.givens@reading.ac.uk
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product consumption appear to be
based on selected physio-
pathological data (such as blood
cholesterol) and not on valid
epidemiological evidence. Indeed, as
they commented ‘public health
nutrition should not be unaware of
the need for evidence-based
conclusions’.

Although they do have limitations, for
now the best evidence on dairy food
consumption, health and survival,
comes from long-term cohort studies
with disease events and death as the
outcomes. Moreover, the most
reliable conclusions are those
derived by combining the results from
many studies in a so-called meta-
analysis. To date, the largest meta-
analysis for CVD is that of Elwood et
al. (2010) based on 17 studies
judged of sufficient quality for
inclusion. Together these comprised
a total of 4.3 million person-years,
during which 16,212 heart disease
events or deaths attributed to heart
disease occurred. Within each study
an estimate of the relative risk (RR)
of cardiovascular disease and
diabetes was made within a group of
subjects with the highest milk/dairy
consumption compared with a group
of subjects with the lowest
consumption. Overall, the meta-
analyses showed a reduction in risk
in the subjects with the highest dairy
consumption relative to those with
the lowest intake, i.e. 0.87 (95%
confidence interval (CI) 0.77, 0.98)
for all-cause deaths, 0.92 (95% CI
0.80, 0.99) for ischaemic heart
disease, 0.79 (95% CI 0.68, 0.91) for
stroke and 0.85 (95% CI 0.75, 0.96)
for incident diabetes. Stroke is of
particular interest because of the
clinically important reduction in blood
pressure which has been repeatedly
shown to be associated with a high
intake of milk/dairy foods. In all types
of stroke (ischaemic, haemorrhagic
and subarachnoid bleed) raised
blood pressure is important and the
risks of all three appear to be
reduced by high milk and dairy food
consumption by roughly the same
amount. 

Hypertension is one of the leading
risk factors in the development of
heart disease and stroke, and is

estimated to be responsible for
around 13% of all deaths worldwide
(Alwan, 2011). As noted above, there
are now many studies which show a
reducing effect of milk and dairy
product consumption on blood
pressure (e.g. Griffith et al., 1999;
Livingstone et al., 2013). However, in
addition to effects on blood pressure,
the effect of milk/dairy foods on new,
more holistic markers of vascular
health such as vascular stiffness is
becoming evident. Both cross-
sectional (Crichton et al., 2012) and
longitudinal (Livingstone et al., 2013)
cohort studies have shown significant
negative relationships between dairy
product intake and measures of
arterial stiffness. Studies are limited
in number, but suggest that milk
proteins probably play a key part in
reducing both blood pressure and
arterial stiffness.

Because of its link to obesity, Type 2
diabetes is another major disease of
interest. The meta-analysis of Elwood
et al. (2010) involving a total of 7,779
new cases of diabetes during 1.7
million person years showed a 15%
overall reduction in diabetes (RR
0.85; 95% CI, 0.75, 0.96) associated
with a high milk/dairy intake. It is
particularly interesting that two recent
studies (Mozaffarian et al., 2010;
2013) have suggested a substantial
negative relationship between one of
the minor fatty acids present in milk
fat (trans-palmitoleic acid) and risk of
diabetes. Time will tell if this reflects
a real mechanism.

Dairy food consumption and cancer
Relationships between dairy food
consumption and cancer were
examined in detail by the World
Cancer Research Fund and the
American Institute for Cancer
Research (WCRF, 2007). Their
report stated that milk consumption
probably protects against colorectal
cancer (RR 0.78; 95% CI, 0.69,
0.88), possibly bladder cancer (RR
0.82; 95% CI, 0.67, 0.99), but is
associated with a possible increase
in prostate cancer (RR 1.05; 95%
CI, 0.98, 1.14). An updated meta-
analysis (Aune et al., 2012) was
based on a total of 19 cohort studies
with more than one million subjects,
of which 11,579 developed colon

cancer. The results showed that milk
and total (i.e. all types) dairy products,
but not cheese or other dairy products
(mainly butter, yoghurt, ice cream and
fermented milk), were associated with
a reduction in colorectal cancer risk.
The summary RR were 0.83 (95% CI,
0.78, 0.88) per 400 g/day of total dairy
products and 0.91 (95% CI, 0.85,
0.94) per 200 g/day of milk intake.

These relationships with cancer are
poorly understood at present, though
a beneficial effect on colon cancer
risk has also been reported with
calcium supplements. Much more
work on this subject is needed.

Milk and dairy products and the
elderly

Partly because of the increased life
expectancy, there is growing concern
about increased prevalence of
dementia with the numbers in the UK
projected to double by 2040 (Jagger
et al., 2009). There are few studies
which have examined any relationship
between milk consumption and risk of
dementia. One study which did is the
Adult Health Study (Yamada et al.,
2003), a prospective cohort of 1,774
subjects in Hiroshima, Japan born
before September 1932. Between
1992 and 1997, 1,660 were shown to
have no dementia whilst 114 had
dementia (51 with Alzheimer’s
disease, 38 with vascular dementia).
Vascular dementia prevalence
increased significantly with age, with
higher systolic blood pressure and
crucially, with lower milk intake. The
mechanism whereby milk provided
protection cannot be stated with
certainty but given other evidence
linking milk consumption with lowered
blood pressure, it would seem
probable that this mechanism was
involved. Clearly much further
research is needed in this area.

Another increasing problem of the
elderly is loss of skeletal muscle mass
and strength (sarcopenia) which is
linked with a progressive decline in
functional performance and increased
risk of bone breakages following a
fall. It has been known for some time
that resistance exercise training can
reduce loss of muscle and improve
overall strength but more recently the
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value of dietary protein has been
identified. In particular it was shown
that whey protein was more effective
at reducing muscle mass than soya
protein especially if consumed after
exercise (Phillips et al., 2009). Whey
protein is widely used by the sports
industry but the future may see it
have a key role in diets of older
people. 

Conclusions

Milk and milk products have had a
very mixed press in recent times from
being blamed for many disorders to
more measured considerations of
their role in a balanced diet. Whilst
most people know they are very
important sources of dietary nutrients
such as calcium and iodine, there is
more uncertainty about whether or
not these foods contribute to
increased risk of cardiovascular and
other chronic diseases. The evidence
from long term cohort studies that
high milk consumption does not
increase cardiovascular disease risk
and indeed may provide benefit is
now pretty unequivocal, although the
effects of butter and cheese as well
as benefits of fat reduced milk and
saturated fat reduced milk are less
certain. There is now good evidence
that specific health issues related to
children, pregnant women and the
elderly can be alleviated by milk or
components of milk and these effects
are not all explained by traditional
nutrition. They must however be
considered when debating future
sustainable food production; for
example, a simplistic replacement of
milk proteins by plant proteins may
not provide the same long term
health benefits.
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Introduction

The promise of an early and accurate
prediction of genetic merit for an
individual has been the subject of
many years of research and
development and became possible
with the introduction of low cost and
high density genotyping tools in
2008. Since then the rapid uptake of
the technology has already
transformed the global dairy breeding
industry and was incorporated into
the UK dairy genetic evaluation
systems in April 2012. Nearly two
years on from the launch of Holstein
male genomic evaluations, have
these early predictions lived up to
their high expectation? 

Genomics – The basics

Small differences in the genetic
makeup of individuals provide the
basis for genetic variation between
individuals. Although much has yet
to be learned about the exact
mechanisms underlying the genetic
expression, scientists have
developed high throughput tools to
enable us to track genetic differences
on the chromosomes using Single
Nucleotide Polymorphic markers
(SNPs). Different density reading
devices (so called SNP-chips) are
available today and are now routinely
used to provide a genotype profile for
an individual.

In 2011 DairyCo made international
genotype exchange agreements with
the USA, Canada and Italy which
provide the UK access to a large bull
reference population. These data
enable the UK to interpret the effects
these SNP markers have on UK
Holstein performance. Today we use
information on around 23,000 bulls,

which have both daughter
performance evaluations and
genotypes, to establish the key to
unlock these genotype differences on
around 50,000 SNP positions along
the chromosome. These data are
used for all the traits for which we
have traditional genetic evaluations.
DairyCo, with its service provider
EGENES at SRUC in Edinburgh,
provide Holstein genomic evaluations
for production, SCC, fertility and
longevity and Holstein UK provide
genomic evaluations for the type
traits.

The genomic information is added to
the traditional pedigree, performance
and progeny data to provide a single
genomic Predicted Transmitting
Ability (PTA) on the UK base and
scale, which can be used in the
same way as non-genomic PTAs. 

Validation of Genomic predictions

Prior to the launch of male genomic
evaluations in 2012, the genomic
predictions were subject to extensive
internal validation studies. The
evaluations were also submitted to,
and successfully passed, an
independent international validation
test which is provided by
INTERBULL in Sweden. 

The validation studies indicated that
significant reliability gains over
traditional parent average reliabilities
could be made and ranged from 32%
to 41% reliability gains. These gains
are equivalent to about 19 daughters
contributing to a production PTA, or
300 daughters with Calving Interval
data. The reason for the much larger
gains for the fertility traits is because
these traits have a lower heritability.

This means more daughters are
needed to obtain the same level of
reliability as a trait with a higher
heritability, such as production traits.

How well have early predictions
lived up to expectation?

In order to demonstrate the accuracy
of results since the launch of UK
genomic evaluations, the April 2012
official national evaluation results are
compared with the December 2013
official evaluations. For the analysis,
two subsets were created. The first
set considered only bulls that had a
genomic prediction without daughter
information contributing to their PTA
in April 2012, and which had
daughters contributing in December
2013. (These data are referred to
later in the text as Young Sire
dataset.) The second dataset that
was created was for bulls that had
daughter proofs in both the April 2012
and December 2013 evaluations. This
second dataset was further restricted
to bulls that were born after 1999 and
changed by more than 5% reliability
for production. (These data are
referred to later in the text as Proven
Sire dataset.) The first dataset
contained 3001 bulls, and the second
set contained 1254 bulls.

The correlations from the data
presented in Figure 1 on page 42 for
the Proven sire dataset and Young
sire dataset respectively were 0.93
and 0.88, indicating that for both
datasets changes to the published
£PLI’s occurred. This is in line with
expectation as PTAs are not
published with 100% reliability. The
level of reliability is a guide for the
confidence that the prediction is a true
estimate of the animals’ genetic merit.

Genomics – does it really work?
Marco Winters
Head of Genetics, DairyCo, AHDB, Stoneleigh Park,
Kenilworth, Warwickshire, CV8 2TL; 
marco.winters@dairyco.ahdb.org.uk
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The higher the reliability, the less
change is expected as more data is
added, as the initial estimate is
already predicted to be a closer
resemblance of the animal’s true
genetic merit. Reliability estimates for
the Proven Sire dataset and Young
Sire datasets were 77% and 69%
respectively in April 2012 and
changed to 85% and 81% for the two
datasets; or an increase of 8% and
12% respectively. These changes in
reliability go together with changes in
£PLI. However, the average of the
predictions in April 2012 and
December 2013 did not change for
the daughter proven sires and
averaged £54 and £54. The same
statistic for the Young Sire dataset
was £100 and £101 respectively.
This level of consistency indicates
that there is no bias in either of the
two datasets, and that genomic
young sire predictions are not
overestimating the genetic merit of
this group as some had feared.

In Figure 2 on page 43 the amount
of change around the mean is given
for the Young Sire dataset. These
data show that the majority of sires
stay very close to their initial £PLI
estimate, and were within the ranges

anticipated given their reliability. Just
over 50% were within 15 points of
their April 2012 predictions, 90%
within 37 points, with 5% performing
below their initial prediction by �£38
or more, and the remaining 5%
showing an increase of £38 point
£PLI or more. 

Use of Genomic Young sires

Based on insemination data recorded
through the milk recording
organisations NMR, CIS and UDF we
can track how much young sire
semen is being used in UK dairy
herds, and as part of that analysis
also track the genetic merit of these
bulls. These data show that
historically young sire usage in the
UK has always been rather low and
fluctuated between around 10–15%
of the total number of Holstein
services. However, since the
introduction of genomic indexes in
April 2012 we have seen a marked
increase in usage and in September
2013 for the first time ever it
represented over 25% of the total
number of Holstein inseminations.
What’s more, the genetic merit of this
group of young sires is also
considerably better than their proven

bull counterparts and averages £188
and £146 £PLI for the two groups
respectively. This £42 higher genetic
merit is considerably more than the
difference between the two groups
used to be prior to genomic
information being available. Prior to
April 2012 the young sires averaged
only a £12.5 £PLI point advantage in
the time period between January
2000 until March 2012. This lower
advantage prior to the availability of
genomics was simply a reflection of
the lower level of reliability of the
traditional parent average index,
resulting in a lower selection
differential between the proven sires
and young sires which were used at
that time.

With genomics, the quality of young
sires which AI companies are
procuring is also ever increasing as a
result of more rapid genetic gain of
the elite breeding animals, but also
because AI companies continue to
increase the number of candidates
they screen prior to purchase. This
increased selection intensity means
that only the very best candidates are
entering the AI stations, and only
those will ultimately be made avail-
able for use. Taking a closer look at

42 BRITISH CATTLE BREEDERS CLUB

Figure 1: Profitable Lifetime Index (£PLI) plot of April 2012 vs December 2013 officially published results for the Young
Sire dataset and Proven Sire dataset combined.
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the average £PLI of young sires that
have been available in the UK since
April 2012, provides further proof of
this increased quality. Table 1 shows
that the genetic advantage today is
£45 points £PLI, which is three times
the superiority of the same
comparison when genomics was first
launched in the UK in April 2012.

The combination of increased usage
of young sires in the UK and their
genetic advantage is ultimately
contributing to a significant
acceleration of genetic gain that the
national herd is experiencing as a
result of genomics. The results
presented in this paper on stability of
young sire predictions confirm that
this growing confidence and use of
young sires in breeding programmes
is not misplaced and indications are

that the uptake of young sires as part
of a herd’s breeding plan is
continuing to increase. Similar
statistics of young sire use in North
America indicate that producers there
are already serving around 50% of
their cows to young sires.

The level of use of young sires as
part of a herd’s breeding plan is a
choice each producer will have to
make for themselves, based on their
attitude towards risk and reward. The
slightly lower reliability for young
sires will have to be weighed up
against their genetic superiority. The
choice of bull should first and
foremost be dictated by some simple
criteria; firstly, only pick bulls which
are of high genetic merit and
secondly, use the same criteria for
both proven and young sires. This

pre-selection should shortlist a group
of possible candidates to choose from
and will likely contain a mix of both
daughter-proven and young sires.
How much semen to buy from each of
these will subsequently depend on
the reliability of their indexes and
Figure 3 on page 44 can be used as
a guide. The final recommendation is
to always use a team of 4 or 5 young
sires, and never gamble on one single
‘hot’ prospect. 

Breeds other than Holstein

The large population size of the
Holstein is providing a distinct
advantage for the breed in
establishing a reliable reference set to
calibrate the genomic information on.
However, other breeds are also
making use of the technology and
DairyCo is actively looking for
partners to cooperate with in
establishing UK genomic evaluations
for non-Holstein breeds. Research is
on-going to establish if British Friesian
genomic evaluations can be launched
during 2014, and in parallel,
representatives of the Brown Swiss
breed are in discussion with
InterGenomics, which is a genomic
evaluation service offered through
Interbull for their breed.
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Figure 2: Changes in £PLI between April 2012 and December 2013 for the Young Sire dataset.

Table 1: Average £PLI of the top 100 available Young Sires and Proven sires
in April 2012, April 2013 and December 2013.

Top 100 April 2012 April 2013 December 2013

Young Sires 197 230 246
Proven Sires 182 197 201
Difference 15 33 45
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Future

The application of genomic
technologies has only just begun and

with the price of genomic testing still
falling, the likelihood is that the
uptake of testing both males and
females will become routine practice
in the not-too-distant future. The
spin-off benefits beyond breeding are
vast and include amongst others,
pedigree validation, traceability,
selection of calves for rearing and
screening for genetic abnormalities.
It is also not unthinkable that other
farm advisers such as feed
consultants and vets will become
interested in the genomic profile of a
herd or an individual, in order to
provide more tailored advice on
either feeding or drug application.

Summary

Genomics is already having a
dramatic impact on the dairy
breeding industry and its importance
is set to continue. The demonstrated
stability and genetic superiority of
genomic young sires highlights that

their use is justified and to be
encouraged. However, the rapid
acceleration in genetic gain also
comes with a need to closely monitor
the direction and level of change.
The DairyCo Genetics Advisory
Forum, which is made up of industry
stakeholders, will therefore continue
to monitor both genetic and
phenotypic performance of the
national herd.

The benefits genomics can offer the
UK industry in future is expected to
be great, but in order to ensure the
UK industry capitalises fully on the
benefits genomics can deliver, a
joined-up approach is needed and
continued national recording schemes
are essential to maintain.

Figure 3: DairyCo guide to maximum
proportion of semen usage per bull at
different Reliability levels.
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1. Introduction

Interest in dairy cow milk fatty acid
(FA) profile has increased in recent
years due primarily to a growing
consumer interest in the nutritional
quality of dairy products. Also, recent
developments in the ability of milk
mid-infrared spectrometry to
accurately predict some milk fatty
acids facilitated the routine collection
of individual cow milk FA profile from
routine milk recording schemes and
milk payment systems. Milk fatty acid
profile can be altered via three
routes: 1) cow nutrition and
management, 2) cow genetics, and
3) dairy manufacturing technologies
(Waker et al., 2004). 

This paper focuses on the potential
of genetic selection to alter milk FA
profile in the dairy cow thereby
improving the quality of the dairy
products but also the robustness of
dairy cows. Genetic selection for milk
FA will be discussed in the context of
the four criteria outlined by Shook
(1989) for including a trait in a
breeding program: (1) the trait must
be easily measurable, ideally at a low
cost, (2) the trait should exhibit
heritable genetic variation, (3) the
trait must be of economic, social or

environmental value (4) or the trait
should be genetically correlated with
a trait of economic importance that is
more difficult or expensive to
measure or can only be measured
later in life.

2. Milk fatty acid contents are
measurable

The reference analysis for milk FA
(i.e., gas chromatography) requires
skilled staff and is expensive and
time-consuming to undertake.
However, previous studies (Soyeurt
et al., 2006, 2011; Rutten et al.,
2009) documented the potential of
using mid-infrared spectrometry to
predict FA contents in bovine milk.
Because of its use by regular milk
recording and milk payment systems
to quantify major milk components
(i.e., fat, protein, urea, and lactose)
and its proven robustness, the MIR
technology offers the opportunity to
routinely measure the major FA
content in milk at low cost.

3. Milk fatty acids exhibit heritable
genetic variation

Several studies from a range of
populations have clearly documented
considerable genetic differences

among breeds and animals in FA
contents in milk and in milk fat (e.g.,
Soyeurt et al., 2007; Bobe et al.,
2008; Stoop et al., 2008; Mele et al.,
2009; Gion et al., 2011). Short and
medium chain FA that are
synthesized de novo in the mammary
gland (C4:0 to C14:0, and almost half
or C16:0) are generally under
stronger genetic control than the FA
excreted from the blood to the udder
(the remaining C16:0 and almost all of
the longer chain FA). Blood lipids may
be derived from the digestion and
absorption of dietary fat or from
mobilization from adipose tissue
(Grummer et al., 1991). Bastin et al.
(2012a) documented heritability
estimates of the major FA contents in
milk predicted by mid-infrared
spectrometry; heritability estimates
were about 0.20–0.25 for FA
originating from the diet and body fat
mobilization and were about
0.35–0.40 for de novo synthesized
FA. Moreover, the heritability of the
FA was generally greater in mid and
late lactation.

4. Milk fatty acids are of economic
importance

Milk is a consumer product and its
composition influences its value as

Selection of milk fatty acid composition
for improved dairy products from more
fertile and healthier cows
C. Bastin1, D. P. Berry2, J. Vandenplas1,3, H. Soyeurt1,
and N. Gengler1
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well as its nutritional, technological,
and sensory qualities. There are a
plethora of studies that have
investigated the effects of dairy
products on human health (e.g.,
Haug et al., 2007; Ebringer et al.,
2008; Dror and Allen, 2013). Some
FA are known to have potential
beneficial effects (e.g., the
anticarcinogenic properties of C18:2
cis-9, trans-11; Moate et al., 2007) or
potentially deleterious effects (e.g.,
the hypercholesterolemic effects of
C16:0; Grummer, 1991). Other than
the individual effect of milk FA on
human health, the effect of the
consumption of milk and dairy
products as a whole must also be
considered. Several studies
concluded that milk and dairy
products, which are the main sources
of calcium and other essential
nutrients, help to reduce the risk of
majority of chronic diseases
(Ebringer et al., 2008). Furthermore,
as an example of the influence of
milk FA on the technological and
sensory qualities of dairy products,
Palmquist et al. (1993) indicated that
a greater concentration of C18:2
resulted in softer butter, however milk
with more than 20% of C18:2 was
not acceptable based on sensory
quality assessment. In such milks,
off-flavors were predominantly of an
oxidized type, whereas significant
oxidized flavor was absent in freshly
drawn milk. Nonetheless, the direct
economic value of milk FA remains
unclear since most of the milk
producers, to-date, do not receive
bonuses or penalties for different milk
FA profiles.

5. Milk fatty acids as indicator
traits to improve robustness

Cow robustness may be defined as
the ability of an animal to minimize
the extent and duration of energy
balance, where energy balance
describes the difference between
energy intake and energy
expenditure (Berry et al., 2013).
Generally, dairy cows experience
negative energy balance for about
2 to 4 months following calving. In
response to the energy deficit, cows
mobilize tissue reserves. 

5.1. Milk fatty acids and energy
balance
Milk fat composition has been
associated with negative energy
balance and body fat mobilization.
Bastin et al. (2011) reported an
increase of C18:0 and C18:1 cis-9 in
milk in early lactation indicating the
release of long-chain FA from the
mobilization of body fat reserves.
Concomitantly, the content in milk of
de novo synthesized FA tended to be
lower in early lactation because the
high uptake of long-chain FA in the
udder inhibits de novo synthesis of
FA by mammary gland tissue. Also,
this inhibition intensifies with
increasing chain lengths (Palmquist
et al., 1993). Stoop et al. (2009)
further indicated that negative energy
balance was associated with an
increase in C16:0 and C18:0. Van
Haelst (2008) indicated that high
proportions of C18:1 cis-9 in milk fat
were associated with subclinical
ketosis resulting from excessive fat
mobilization. Gross et al. (2011)
reported that the proportions in fat of
short and medium-chain FA up to
C16:0 increased with decreasing
negative energy balance postpartum,
while the proportion of long-chain FA,
especially C18:1 cis-9 decreased as
mobilization of body fat reserves
declines. They concluded that, within
the scope of their study, the close
relationship with energy balance
makes changes in C18:1 cis-9 as
well as in groups of FA (SFA, MUFA,
de novo synthetized and preformed
FA) suitable indicators of the energy
balance in dairy cows.

5.2. Milk fatty acids and fertility
Since energy balance is well known
as the major contributing factor
influencing fertility of dairy cows, it
was hypothesized that milk FA
profiles were related to the fertility of
dairy cows. Demeter et al. (2009)
reported that greater concentrations
of trans FA in total milk fat were
related to poorer reproductive
performance. Although they
considered the level of unsaturated
FA as a proxy for the dietary profile
in the herd, Hostens et al. (2011)
related the fertility performances from
90 dairy herds to the level of

unsaturated FA in milk bulk tank
samples. They found that higher bulk
tank unsaturated FA level was
associated with decreased conception
rate to first insemination, greater days
post-calving to first insemination, and
greater days to conception. Finally,
Bastin et al. (2012b) reported genetic
correlations between the contents in
milk of major FA predicted by mid-
infrared spectrometry and the number
of days from calving to conception (or
days open). Correlations between
days open and content in milk of 17
group and individual FA ranged from
�0.37 to 0.39. Estimates varied
greatly according to the trait and the
stage of lactation in which the milk
sample was taken. Genetic
correlations with days open for the
content in milk of unsaturated FA,
monounsaturated FA, long-chain FA,
C18:0, and C18:1 cis-9 were positive
in early lactation but negative after
100 days in milk. For the other FA,
genetic correlations with days open
were negative across the entire
lactation. The strongest correlation
existed for C18:1 cis-9 content in milk
at 5 days in milk, indicating that
greater concentration of this FA in
milk during the early postpartum
period is related to a longer interval
from calving to conception. Therefore,
Bastin et al. (2012b) concluded that
the content in milk of C18:1 cis-9 in
early lactation might indeed serve as
a good genetic indicator trait for
fertility.

5.3. Milk fatty acids as indicator
trait for fertility
In order to investigate the benefit of
using the content in milk of C18:1
cis-9 at 5 days in milk as an indicator
trait of fertility, Bastin et al. (2013)
calculated the accuracy of a fertility
index including either days open
and/or C18:1 cis-9 for sires with
varying numbers of daughters. With
consideration to the parameters given
in Table 1, accuracy of selection
based on the different schemes
evaluated was calculated (Table 2).

As expected, direct selection for days
open provided the greatest accuracy
of selection for the fertility index
compared to indirect selection on
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C18:1 cis-9 only. However access to
routine information on fertility (and
especially days open) might not
always be early available on large
progeny groups; however large
progeny group sizes are needed for
fertility traits to achieve a high
accuracy of selection because fertility
traits tend to be of low heritability.
Therefore, incorporating information
on milk FA profile into national
genetic evaluations could improve
the accuracy of selection for fertility
in especially young bulls and cows
thereby increasing the rate of genetic
gain.

5.4. Consequences of selection
On one hand, higher content of
C18:1 cis-9 at early post-calving
seems to be associated with poor
fertility performances while on the
other hand, consumption of C18:1
cis-9 is considered to be favorable for
human health (Haug et al., 2007;
Ebringer et al., 2008). Thus, higher
content in milk of C18:1 cis-9 would
be desirable for the nutritional
properties of milk fat while lower
content of C18:1 cis-9 in early
lactation would be desirable for
improved fertility. However, results
inferred from the study of Bastin et
al. (2011) indicated that the genetic
correlation between content in milk of
C18:1 cis-9 in early lactation and its
content at 50, 100, 200, and 300

post-calving were 0.96, 0.75, 0.27,
and 0.31, respectively. It may there-
fore be possible to lower the content
in milk of C18:1 cis-9 at 5 days in
milk could without impacting consider-
ably on the average MUFA content in
milk across the entire lactation.

6. Getting more out of milk

This paper focused on milk FA profile
and its relationship with energy
balance status and fertility of dairy
cows. To a larger extent, there is an
array of milk components that could
be useful in terms of improving milk
quality and dairy cow health. Among
them, lactoferrin is interesting for
human health as a biologically active
food component but it also has
multiple roles involved in immune
reactions of the dairy cows and it
could be an indicator of udder health
(Soyeurt et al., 2012). Lactoferrin
could be also predicted by mid-
infrared spectroscopy. Based on the
primary assumption that the
spectrum provided by the mid-
infrared analysis of milk is a
fingerprint of the whole milk
composition, the OptiMIR project
(www.optimir.eu) aims to provide
innovative farm management web
applications (i.e. indicators of fertility,
feeding, health, rejection of
pollutants, and milk quality) that will
use the spectral analysis of the milk
recording samples. 

7. Summary

Milk FA profile influences the
nutritional as well as the technological
and sensory qualities of milk. The
opportunity now exists to produce
dairy products containing fat with a
greater proportion of unsaturated FA,
which is thought to be advantageous
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Table 1: Assumed genetic standard deviation (�a), heritability (h2), repeatability
(r), and phenotypic (rp) and genetic (rg) correlations with days open.

Trait �a h2 r rg rp

Days open 18.432 0.05 – – –
C18:1 cis-9 at
5 days in milk (g/dl) 0.07667 0.13 0.63 0.39 0.04

Table 2: Accuracy of an index for fertility including either days open, or C18:1 cis-9 at 5 days in milk (g/dl of milk)
estimated for a bull having a varying number of daughters with records (p�20, 100, 200).

Accuracy of the index

Trait(s) in the index p�20 p�100 p�200

Days open 0.46 0.76 0.86
C18:1 cis-9 at 5 days in milk 0.28 0.36 0.38
Days open + C18:1 cis-9 at 5 days in milk 0.51 0.78 0.86

to human health. Moreover, changes
in milk FA profile have been asso-
ciated with energy balance status of
dairy cows in early lactation, which is
recognized as one of the most
important factors impacting fertility
and health. Furthermore, the milk FA
profile exhibits heritable genetic
variation and the tools now exist (i.e.,
mid-infrared spectrometry analysis of
milk) to routinely generate milk FA
profile on individual cows and bulk
milk samples on a routine basis at
little or no marginal cost. Therefore, a
breeding program that seeks to alter
the milk FA profile should balance
improvement of the nutritional
properties of milk and fertility of dairy
cows, potentially exploiting differences
in FA profiles and their association to
animal robustness across the
lactation. Nonetheless, the inclusion
of milk FA contents in breeding
schemes has also to be considered
with respect to the overall breeding
goal, their respective economic
values, their relationships with all
economically important traits as well
as the desirable direction of change. 
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Introduction

The agricultural industry is finding it
increasingly difficult to ensure
consistent production of high quality
food at a national and global level as
a result of a number of challenges.
Volatile markets struggle to satisfy
growing demand for quality food
under economic, regulatory, climate
change and environmental
pressures. The role of new and
existing technologies in the
sustainable and efficient production
of food will be vital in order to react
to continuing market instability. We
need to make full use of the resources
and technologies available to us in
order to rise to the challenge of
breeding high quality food to provide
for a hungry world.  

Optimum milk yields, excellent fertility
and better health and longevity are
the objectives for every successful
dairy farmer. In order to reach these
goals, it is clear that good quality,
balanced nutrition at every stage of
cow management is key. Recent
developments in cattle nutrition and
advances in routine analysis are
enabling us to investigate in greater
detail the effects of different diets not
only on milk production but on
business-critical parameters such as
dairy cow health and fertility.

The fundamental challenge posed by
this paper seeks to determine whether
a healthy diet for cows can provide
benefits not only to the cow, but to
the farmer, consumers of dairy
products and the environment as well.

Changes to the way we feed our
cows

High quality grass contains many
beneficial nutritional components

which can improve the production,
health and fertility of dairy cows;
these components are often high in
protein, vitamins, digestible fibre and
oil content – in particular poly-
unsaturated fatty acids like Omega-3.

Traditionally, cows would have
consumed a large proportion of their
nutrients in the form of grazed grass
in the Spring and Summer and grass
silage in the Autumn and Winter.
However, with the push for increased
milk yields, we have observed many
dairy cow diets using mixed forages
as well as increasing the proportions
of starch-based feeds such as maize
(which are lower in Omega-3 fatty
acids and higher in Omega-6 fatty
acids). This has reduced the amount
of grass and conserved grass
included in dairy rations and has
seen some cows housed for longer
periods of time, or all year round in
some cases. Cows are therefore
receiving less of these beneficial,
naturally-occurring Omega-3 fatty
acids, negatively impacting on factors
such as production, health and
fertility. In the past, finding a way to
replace the fatty acids has had
adverse effects on milk production
and quality. Yet, with recent
developments in nutrition and
analytical techniques, solutions now
exist to manipulate these parameters
in such a way that they can benefit
not only the cow, but the farmer, the
consumer and the environment as
well.

Milk fatty acid analysis 

Until fairly recently, the primary
method for analysing fatty acids in
milk was through gas
chromatography, an accurate but
time consuming and relatively
expensive analytical technique.

Developments in technology, in the
form of mid infra-red spectroscopy (or
mIR), has enabled us to analyse milk
fatty acids at a fraction of the cost and
with a much quicker turnaround time
for results (up to 500 samples/hour).
Milk recording laboratories routinely
use mIR spectra for butterfat and
protein percentage measurements.
Soyeurt et al., (2006) concluded that
mIR offers the possibility of assessing
and improving the quality of milk
produced enabling the fatty acid
composition in milk to be estimated.

Recent advances in milk fatty acid
analysis may help to provide farmers
with an unobtrusive measure of feed
efficiency and could even be
extrapolated to determine methane
emissions per litre of milk produced.
The production of saturated fatty
acids (SFA) has an energy cost to the
cow. Thus, reducing the SFA in milk
directly benefits the cow and results in
milk with lower SFA content which
has potential human health benefits.
This is a relatively new area although
interest is building on a global scale. 

BOCM PAULS are currently using
bulk milk samples to determine the
efficiency of energy use, efficiency of
protein use, efficiency of fibre use,
risk of acidosis and herd health and
fertility using an analysis tool known
as ‘Visiolac’. This allows us to see
how efficiently the diet is working at
herd level and identifies key factors
that may be limiting feed efficiency. 

Working with a number of
organisations within GB and across
Europe, the dairy industry is involved
in a number of projects investigating
the fatty acid analysis of milk via mIR
and the implications for dairy cow
management and overall

A healthy diet for cows
Karen Wonnacott
National Ruminant Technical Manager, BOCM PAULS,
First Avenue, Royal Portbury Dock, Portbury, Bristol BS20 7XS;
Karen.wonnacott@bocmpauls.co.uk
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performance. The benefit of this
technology is not only in improving
the methodology to increase the
credibility of results but moreover, the
ability to interpret the data in order to
make meaningful management
decisions based on the results
observed. 

Essential fatty acids

A balanced approach to dairy
nutrition offers the healthiest and
most efficient way of feeding the
modern dairy cow. The correct
balance of essential fatty acids can
significantly improve production,
health and fertility. Unfortunately,
essential fatty acids cannot be
synthesised by the cow and therefore
have to be added directly to the diet.
The most common examples are
linoleic acid (C18:2, an Omega-6
fatty acid) and �-linolenic acid
(C18:3, an Omega-3 fatty acid),
which cannot be synthesised by
mammals and are classified as
essential fatty acids because they
must be provided in the diet. These
fatty acids are precursors of
prostaglandins and eicosanoids,
which carry out a wide variety of
actions within the cow, and are
required for normal growth, repro-
duction and health. Linoleic acid
(Omega-6) is most commonly found
in sunflower oil and soyabean meal
and �-linolenic acid (Omega-3) in
linseed and green forages such as
spring grass.

An under-supply of Omega-3 and an
over-supply of Omega-6 can lead to
a reduction in production, health and
fertility because they compete for
many of the same enzymes involved
in important metabolic pathways in
the cow. It is widely recognised within
the farming community that forage
can provide an important yet
somewhat variable inclusion in dairy
rations. With the unpredictability of
weather conditions, making excellent
quality forage, of consistent
nutritional performance is a constant
challenge. Forages can be extremely
variable, therefore any assistance in
the form of dietary additives that help
to provide consistency to a diet can
only serve to help the dairy cow meet
the necessary dietary requirements.

Dietary supplementation

Lintec

Feeding dairy cows with linseed in a
variety of forms is not a new concept
and has formed part of ruminant diets
for many years. Lintec is a natural,
concentrated source of Omega-3 and
can be added into a compound feed,
blend or straight offering complete
flexibility for any feeding system.
It provides an effective way of
achieving higher levels of Omega 3
fatty acids in dairy cow diets ensuring
that the cows get what they need at
the most important times i.e. during
early lactation and leading up to, and
at, breeding. It also allows farmers
to adjust feeding rates in order to
compensate for other feeds that may
be lower in Omega-3 or for cows in
mid or late lactation (where the
requirement is reduced).

Unlike other linseed products, the
unique and patented thermo-
extrusion process used to produce
Lintec liberates more of the natural
nutrients from linseed making them
more available to the cow. 

In dairy cows, dietary fatty acids have
a well-documented, beneficial

influence on ovarian follicular growth,
corpus luteum function and
progesterone production in dairy
cows. Supplementation with Lintec
has reported more intense bulling
activity in the form of longer and
stronger displays of heat (oestrus)
(Figure 1, Zachut et al., 2011),
stronger recognition of pregnancy,
decreased embryonic mortality due
to decreased production of
prostaglandin, reduced body condition
score loss post-calving and improved
pregnancy rates. 

Appreciating the recent challenges
that have been experienced on most
dairy farms across the UK, reducing
the environmental impact of
agriculture may not be front of mind.
However, Lintec can also provide
environmental benefits too, by
reducing the amount of methane a
cow produces (Chilliard et al., 2009).
Energy losses associated with
methane emissions range from
4–12% of a dairy cows’ gross energy
intake. Production of methane in the
rumen or saturated fatty acids in the
udder provides an energy cost to the
cow. Reducing methane production
enables the cow to use this energy for
other essential functions such as milk
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Figure 1: Activity and duration of behavioural oestrus in dairy cows fed either a
control diet (open circle) or supplemented with Lintec (filled circle) providing
C18:3 (Omega-3) at 172.2 and 402.5 g/day per cow, pre- and postpartum
respectively (Zachut et al., 2011).
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production or getting back in calf,
providing a significant benefit to the
cow AND the farmer! 

Lintec has also been shown to
decrease acid loading in the rumen
by increasing the rate of passage of
volatile fatty acids out of the rumen
reducing the drop in rumen pH often
caused by an excessive build-up of
these fermentation products.

Ensuring a consistent supply of
Omega-3 can be challenging,
especially given the variable climatic
conditions we seem to be continually
faced with. As we all know, grazing
and grass silage varies considerably
with season and maturity but using
targeted dietary supplementation can
help to provide consistency in the
ration, whether that be in terms of
additional feeding at grass or
incorporation into a partial or total
mixed ration. 

Essential oils

The medicinal properties of plants
have been explored for many years.
It is now thought that plant-based
additives, in the form of essential oils
(EO), may enhance rumen function
(improve energy efficiency and
protein utilisation in the rumen) and
improve production performance in
dairy cows via the manipulation of
the microbial population. Some
examples of EO are allicin from
garlic, eugenol from cloves, pinene
from Juniper, capsaicin from hot
peppers, thymol from thyme and
oregano, and cinnamaldehyde from
cinnamon. Essential oils are the
products of secondary metabolism
(that seem to have no direct function
for growth and development) and
some exhibit antimicrobial activities
against bacteria, yeast and moulds. 

It is thought that essential oils impact
the rumen by inhibiting deamination
and methanogenesis, resulting in
lower rumen ammonia, methane and
acetate production, which increases
propionate and butyrate production.
Given that the effects of EO are diet
and pH dependent, the selection of
the appropriate EO must be targeted
to specific objectives. Moreover,
because EO may act at different

levels in the energy and protein
metabolic pathways, their careful
selection and combination may
provide a useful tool to effectively
manipulate rumen microbial
fermentation (Calsamiglia et al.,
2007). Essential oils certainly hold
promise as feed additives in ruminant
nutrition to improve feed efficiency
and control the spread of pathogens
in livestock. However, identification of
EO, or their active components, that
positively alter fermentation without
resulting in inhibition of rumen
fermentation, continues to be a major
challenge for researchers and
practicing nutritionists alike
(Benchaar et al., 2008).

Fungal feed additives

The use of dietary enzymes in
poultry, and to a lesser extent pig
diets, is now well established. The
use of enzymes in ruminant diets is
less well accepted and is fraught with
legislation restrictions. 

Research has demonstrated that
supplementing ruminant diets with
fibre degrading enzymes has
significant potential to improve feed
utilisation and animal performance. 

Ruminant feed enzyme additives,
particularly xylanases and cellulases,
are concentrated extracts resulting
from bacterial or fungal fermentations
that have specific enzymatic activities.
Enhancing animal performance due
to the use of enzyme additives can
be attributed mainly to improvements
in fibre digestion in the rumen
resulting in increased digestible
energy intake. Animal responses are
reported to be greatest when fibre
digestion is compromised and when
energy is the limiting nutrient in the
diet although responses to feed
enzymes are variable. Some of this
variation can be attributed to
experimental conditions in which
energy is not the limiting nutrient, as
well as to the activities and
characteristics of the enzymes
supplied and inappropriate method of
providing the enzyme product to the
animal (Beauchemin et al., 2003).

There is general agreement that
increases in productivity occur when

fungal feed additives are added to the
diet resulting from their action in the
rumen, and more specifically an
increase in the number and activity of
bacteria (Newbold., 1997). Feedstuffs
that retain residual enzyme activity
provided in dairy cow rations enable
the cow to get more from the same,
or the same from less. This could be
in terms of nutrient utilisation or the
ability to break down more of the
material that is present than would
have otherwise been possible.
Although a great deal of progress has
been made in recent years in
advancing enzyme technology for
ruminants, considerable research is
still required. With increasing
consumer concern and legislation
surrounding the use of growth
promoters and antibiotics in livestock
production, along with the potential
magnitude of increased animal
performance, there is no doubt that
feed enzymes, in some form or
another, will play an increasingly
important role in the future
(Beauchemin et al., 2003). 

Feed efficiency

As many farmers are looking to
reduce costs of production and adopt
more simplified and/or flexible farming
systems, a targeted and consistent
approach to dairy cow feeding could
provide us with the greatest return for
our investment.

Feed represents the single largest
variable cost on farm. Therefore,
ensuring that every kilogramme of dry
matter consumed is converted into
kilogrammes of milk production,
improved milk quality or daily
liveweight gains are imperative to the
success of any farming enterprise.

Figure 2 on page 52 supports the
theory that higher levels of saturated
fatty acids (SFA) in milk prove an
energy cost to the cow. As a result,
reducing the level of saturated fat (in
this case palmitic acid, C16:0, the
most abundant SFA in milk) benefits
the cow and the farmer in terms of
enhancing production efficiency and
provides a secondary benefit in terms
of higher quality milk.
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Milk processing and retail

It is possible to target supplemental
feeding of dairy cows to influence the
fatty acid profile and therefore alter
the nutritional quality of milk and
dairy products. Currently, the
adoption of nutritional practices in
reducing the saturated fatty acid
content, or altering the composition
of milk in other ways, by farmers,
processors and retailers has not
been widespread. However, this
concept may see more extensive
implementation with greater
consumer demand.

Conclusion

Providing dairy cows with a healthy
diet leads to many benefits, including
improved health, fertility, production
and milk quality. All of the parameters
mentioned previously will help to
increase the profitability of farming
businesses, improve efficiency of
milk production and deliver tangible
results to farmers. 

In order for dairy farmers to look
beyond the milking parlour they need
to maximise their efficiency, thereby
boosting their profitability and
ensuring they are sustainable for the
future. By considering more than the
simple need for energy, mega
Joules, or protein and instead looking
at the total requirements of the cow,
we can enhance animal health,
fertility and efficiency. It is a win-win
scenario offering benefits to the cow,
farmer and consumer. Nutritional
innovations and developments in
technology ensure that GB
agriculture will continue to breed high
quality, healthy food to provide for a
hungry world.
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I have farmed in a family business
all my life. When I left school 30
years ago my dad had 40 dairy cows.
I have always fed grass to cows and
visited New Zealand 25 years ago
so you can imagine my system.

15 years ago I entered into a joint
venture with 300 cows, one of the
largest herds around our area. So in
about 15 years I had grown the herd
7.5 times. I haven’t really expanded
much more, but that doesn’t mean
the rest of the dairy farming industry
hasn’t moved on and you can now
find herds in excess of 1000 dairy
cows of different systems all over
the UK.

This is a global trend against a
background of subsidy and
improvements in technology and
breeding but in general the falling
economic returns to farmers drives
the first two points. Why is this?

Government policy in Europe since
World War 2 has been aimed at
securing food supplies at affordable
prices. But, while our farmers were
growing their businesses so were the
retailers, but at a much faster pace.
The rise of the supermarkets’ and
consumers’ desire for ever cheaper
food has driven down prices at the till
and at the farm gate, to the extent
that consumers now expect food to
be cheap. So here is the first and

most blatant
example of
consumers
influencing the way
we farm.

This change has
been going on in
the post war years
too and more
recently we can
see that there have
been more subtle
changes in the
expectations of
consumers which
clashes with the

longer term effects of the cheaper
food example I have already
discussed.

Deregulation of the milk market in the
UK in the early Nineties heralded an
era of farm assurance to dairy farms.
There was a plethora of schemes as
milk buyers created a way to add
traceability for the customers. Luckily

for farmers and consumers, the
schemes were amalgamated into a
national scheme which now forms
part of the wider Red Tractor Farm
Assurance Schemes. This was initially
a simple scheme with simple aims so
that everyone could be sure that dairy
farmers were farming well and
regulatory needs were met.

Large Supermarkets with wide and
very varied food availability (even out
of season), the rise of the celebrity
chef and food channels on TV and a
general rise in affluence contributed
to change in the nation’s eating habits
over the past 20–30 years. As tastes
have changed so has a desire for
knowledge of where food comes from
and this means a tacit inquisitiveness
for how food is farmed.

As you might expect consumers
knowledge about their food comes
from the places where they learn
about their food in the first place.
So, it is no suprise that their view
of food production is based on
perceptions from advertising and food
programmes.

So, when asked in surveys if they
care about how animals are farmed
they think of cows eating grass, of
small farmers who care for their
animals in romantic settings; this
became their view of traditional
farming. There is increasing evidence
that the romantic image that
consumers have of livestock farming,
which feeds into our ever stricter farm
assurance to include some welfare
outcomes and even stricter measures
on some supermarket direct contracts,
is at odds with their desire for ever
cheaper food.

Are consumers influencing farm
practice?
Kevin Beaty
Farmer, Hilltop Farm, Ivegill, Carlisle, CA4 0NR;
kevin@hilltoporganics.co.uk
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In dairy farming there have been a few
statistics that have been fairly constant
over the past 50 years or so:

• Average Herd size in general has
grown

• Average yield in general has grown
• Returns per litre in general have

shrunk
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The biggest proportion of livestock
farms in the UK and across Europe
could be classed as ‘Modern
Traditional’ but look across the world
and farms are still growing in line
with the graph at the start of this
article. We are at a crossroads
where farms will grow beyond what
could be classed as traditional and
will move into Modern Corporate
and business-like Farming. This is a
trend I have seen in every major
livestock farming area across the
world. I believe this is leading to a
clash in our industry which can only
be managed by education about
how livestock farming is changing to
meet the needs of our growing
population without compromising

animal welfare or the farmed
environment.

In Europe at the moment Animal
Welfare Groups are lobbying for strict
animal welfare rules which are based
on emotion rather than scientific fact.
This could result in rules which will
adversely affect the efficient larger
farms based in the UK and result in
growth of cheaper imports. Similarly,
legislation on ammonia could bring in
strict stocking levels on farms.
Farmers need to work with their levy
organisations and their governments
to create useful databases for
welfare outcomes to inform a debate
which is in danger of being overtaken
by misinformation. 

Livestock Farming is delivering larger,
animal welfare friendly meat and milk
production in the UK. We are better
and more efficient than our near
neighbours in Europe, our animal
welfare is comparable but on a larger
scale than Europe and we are a world
leader on greenhouse gas mitigation
through projects like the Dairy
Roadmap.

The opportunity for our dairy and beef
industry to grow and increase exports
based on Modern Large Scale but
consumer-friendly production is here.
Let’s educate our consumers and
influence their behaviour and grow
our industry.
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The next

BRITISH CATTLE CONFERENCE
run by the British Cattle Breeders Club

will be held on

19th to 21st January 2015

Telford Hotel and Golf Resort, Great Hay Drive,
Sutton Heights, Telford, Shropshire, TF7 4DT

More details from the Secretary on 01409 241579
Email: lesley.lewin@cattlebreeders.org.uk

Website: www.cattlebreeders.org.uk
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