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1.0 Introduction
Live like you will die tomorrow... farm like you will live forever!

L et 6 s megthang straight...| am not a tree hugger! Now that is done, | am married to Sarah
and have two daughters, Jess and Aimee, who have all been patient and supportive enough to
allow me to combine my hobby and my career. At the time of initiating this study | was Head of
Research and Development for DairyCo (formerly the Milk Development Council), the role
where the subject of choice from my Nuffield study emanated. During and largely influenced by
the study, | made the (scary) decision to leave DairyCo and establish my own livestock
consultancy business. A major aspect of my work now focuses on seeking knowledge and
identifying opportunities for the agricultural sector to be part of the solution to climate change
rather than a cause.

Five years ago when speaking with dairy farmers about environmental issues as a whole, | was
often given short shrift, and this saw limited interest in investing levy funds in new knowledge for
this area of work. Now | regularly have dairy farmers, their representative organisations and
supply chain parties contacting me on environmental issues, predominantly related to climate
change.

The climate change challenge is integral to all that we do in cattle farming, so having the

opportunity through a Nuffield Farming Scholarship to focus on the subject was an extremely

exciting proposition. My gratitude goes to both Nuffield and The Trehane Trust, for their faith in

me to deliver this study. | would also like to very much thank my wife Sarah and two of my best

pals (daughters), Jess and Aimee for continuing to support and understand me being away from

home even more than usual. The standard line in the house over the Nuffield study period
was. .. OWhere are you this week6? Thanks Guys!

The opportunity this study has provided me with is immense. People that | was able to meet on
this adventure, | not only call acquaintances but colleagues, as many of the initiatives that | am
now engaged with in my brave new world involves me working on an international basis and
working closely with these influential people, which | find both fascinating but hugely motivating
also. More on that at the end of this report.



2.0 Background

Climate change and associated environmental issues in ruminant agriculture are a global issue.

Individual countries are tackling these through a range of alternative investigation and mitigation

strategies, many spending vast sums on often duplicated research and development projects in

an attempt to not only meet climate change targets, but seek the fadtharmpet i ti ve
unigque circumstances be it at product or country level.

How often is agriculture and especially livestock (cattle) farming held up as an example of one
of the main Omaewckaege i8suentd an tl-imfermed lpublic? Globally agriculture
as a whole, not the ruminant sector alone, accounts for only 14% of the Green House Gas
(GHG) emissions, but we are not good at defending or even promoting our industry as not a
cause of climate change but indeed a potential solution!

ENERGY
EMISSIONS Industry (14%)
Other energy
(Pﬂ'g/oe)r related (5%)

"\ Waste (3%)

Agriculture
(14%)

NON-ENERGY
EMISSIONS

Transport '
(14%)

Buildings
(8%)

Land use
(18%)

Total emissions in 2000: 42 GtCO2e.

Energy emissions are mostly CO, (some non-CO; in industry and other energy related).
Non-enerav emissions are CO- (land use) and non-CO- (aariculture and waste).

Sourceg The Stern Revieg The Economics of Climate Change

This | ack of O6defenceb6 is directly correlated to
directly from agriculture, though when you link (like many studies do) the quantity of land use
(deforestation) directly related to the production of foodstuffs for ruminants, the figure increases.

The challenge we have as a sector is obtaining robust data and developing our arguments.

The many studies that have been undertaken have applied different methodologies and

therefore obtaining the necessary data is a big challenge, then building messages on the back

of this is difficult. The amazing aspect of this is that so often those who challenge agriculture or

even livestock production systems in relation to climate change are not using robust data,

though due to the nature of the issue, it gets reported.

Many challenges from pressure groups rely solelyontheout put s of t he oRgAO Li ves
Shadow Report published in 2006 where it stated about 7.1 billion tonnes CO2 equivalent or

18% of total anthropogenic GHG emissions (2/3 from extensive systems and 1/3 from intensive

systems) arise from livestock agriculture.



This report itself was an over simplification of the issue (Gerber IDF Conference Berlin, 2009),
and like many reports of its nature, has been continuously misinterpreted by the media and
pressure groups who attribute this figure to just one species as opposed to the whole range.
The report was written predominantly to act as a shot across the bows of developing nations
indicating that as their livestock production systems develop, if they continue under current
practices, they are unsustainabl e. This report c
the global warming debate, which has therefore created a challenge for our sector in not just
decreasing our emissions but rather generating the knowledge required to make the necessary
link between emissions and food production for the w o r | pdpélation. So often we see
emissions from livestock production equated to a number ofcars 6 o f f  t. HVly responaedsd
cars are a luxury, food is a necessity. Hence the purpose of this study.

3.0 The study

The aim of this study is to seek to bust myths, increase knowledge, capture opportunities for the
UK cattle sector and importantly, as mentioned above, seek opportunities for the industry to
collaborate both domestically and globally to determinedly demonstrate that we are moving in
the right direction! The opportunity to undertake this investigation gave me experiences at all
levels of the supply chain and also the opportunity to engage with the political dimension of the
climate change challenge.

I have visited many countries and been able to meet a wide range of individuals at various
stages of the supply chain and those developing policy. Each has their own level of
understanding, views and ideas as to what the potential solutions are for cattle farming in the
climate change debate. Importantly we need to connect more closely the supply chain with the
policy makers, both domestically and internationally to ensure they are aware of not just the
facts but the positive steps that have already, and will continue to be, taken by the sector in
acting responsibly. | will go into more detail later in this report on some example initiatives that
are seeking to achieve this.

The study, though initially focusing on actions at farm level, has moved towards providing
recommendations at an industry level in an effort to provide policy makers with a clear and
consistent message based on sound scientific outcomes and enabling farmers to have the
necessary direction and guidance through which to adapt their farming businesses for a
sustainable future.

4.0 Basket of gases

When measuri ng GHiBaesin tevras ohtlesia Glabal Warming Potential (GWP).

The main agricultural gas sources are Nitrous Oxide (NiO), Methane (CHj) and Carbon Dioxide
(COi). Inreporting we need to be clear that when discussing COi equivalents (COieq), we are
talkkingof a 0 b a s klmsedonthéir GWR,@weiea specific time period. The time period
applied is usually 100 years, though sometimes other time horizons are considered. The GWP

is calculated on a number of factors, though predominantly the:



1 warming power of the gas;
1 length of time the gas is present in the atmosphere;

1 chemical transformations the gas goes through in the atmosphere during the predefined
period i as gases are emitted and combined with other gases in the atmosphere they
sometimes undergo chemical reactions that break them down into other gases over
time, some of which are less potent than the original gas.

The following table indicates the GWP of the key agricultural gases. As indicated, Nitrous oxide
has a GWP 298 times greater than carbon dioxide. This table is based on the International
Panel on Climate Change (IPCC) 4™ Assessment Report.

Gas GWPC¢ 100yrs

Carbon Dioxide 1
Methane 25
Nitrous Oxide 298

By the nature of cattle farming and the enteric fermentation process, yes, we are emitters of
green house gases. UK agriculture as a whole is a net emitter accounting for 7% of UK GHG
emissions. The agricultural contributions to the main GH G 6 s 1% aarbon dioxide, 37%
methane and 67% nitrous oxide.

The following tables provide some interesting points that we need to be aware of as a sector.

DD1 UK Methane emissions DD1a Methane emissions from agriculture
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In 2007, methane emissions, excluding those from natural sources, were 53 per cent below




1990 levels. In 2007, the main sources of methane were landfill sites (41 per cent of the total)

and agriculture (38 per cent) of the total.

Since 1990 emissions of all three greenhouse gases, from agriculture, have shown a steady

decline. By 2007, methane emissions from agriculture had fallen by 17%. My view is that

although there has been this reduction over the years, the fall in agriculture is predominantly

due to a decrease in livestock numbers and an increase in output, particularly for the dairy
sector. How long can this be our approach? My fear is that it is not too long before agriculture,
and predominantly ruminant agriculture, is the main source of methane emissions. As indicated
by the above charts, enteric fermentation is our key area to target as it is the major source

(eructation 1 80%) of methane emissions. There are numerous initiatives attempting to tackle

this particular issue globally, though any new development will be some 8-10 years away.

DD2 UK Nitrous oxide emissions
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DD2a UK Nitrous oxide emissions from agriculture
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Total nitrous oxide emissions fell by 47 per cent between 1990 and 2007. Between 1998 and
1999 the largest reductions were emissions from adipic acid production, an input to the nylon

Source Defra and the AEA Group

production process. Agriculture is now the main source, accounting for almost three quarters of

emissions with approximately 92% emitted from soils that have been fertilized and associated

leaching.

Defra reported that by 2007, nitrous oxide emissions (from agriculture) had fallen by 23% since
1990, with a drop between 2006 and 2007 amounting to 3%.

However, although agriculture still has a role to play in the climate change debate, a colleague
from the USA dairy industry put the 7% of emissions from UK agriculture figure into perspective

for me. He stated:

6 B r jlwauld find it hard to apologize to society fort h e
agriculture, when at the same time you are providing them with safe, wholesome and
This statesnent Viillfresn@in with me until | die!

nutritious.

7% of GHGO s

e mi

tted



There are two important points that | know will take place in the future. 1. Emissions from
agriculture will continue to reduce based on greater resource efficiency and new technological
breakthroughs and 2. There is a growing world population estimated to reach 9.2 billion in

2 0 5 0 é need to feed these mouths!

5.0 Measures and assumptions

Understanding climate change is an evolving science. To measure GHG emissions from a

range of farming systems is extremely difficult. With individual farmers not readily being able to

guantify the gaseous emissions from their farms it is a challenge for many to relate to the issue.

Cattle farmers require a consistent approach to the measurement and interpretation of the

carbon footprint of the dairy or beef supply chain. For farmers to engage and change, they need

to have confidence in the outputs and we, as the ruminant industries, generally need to have

robust data to report, to defend or even promote the positive progress from our industries. It is

true that many figures used in calculating (note the key word here calculati ngé not Jneasurir
carbon footprintsar e dassumpti ons 6 ténsuewegdo unilimare reliabde mu s
measurement data is available is all use the same assumptions and be open about this.

| was lucky enough to meet with some environmental NGO 6 s wi t hseekingtdgetat i ves
agriculture emissions reduced via a range of activities from reduction in dairy and beef

production through to a more localized sourcing approach to consumer food purchasing habits.

Both are sometimes questioned in terms of their overall impact on the current climate change
situation. Much of the evidence they are using is limited in its robustness and is often quantified

in terms of 0egaivalentso\WHat thede ¢/pes a @ach@aigns do not do is ask
societytochange t hei r | ux u hyinat ask evéry twoecar fayily ® seéuaee to 1 car?

The reason is that they know that society will not do this. Most people seem prepared to

support changes as long as they do not impact directly on them. How many people support
renewable wind energy, until it is to be built close to their house?!

The important point that | cameawaywi t h af t er me et ithatge, astaévesto€kO6 s was
sector need to engage with them directly. We need to inform them of what the sector is already

doing and intends to do. When | took evidence with me and explained what the global dairy

sector is doing with its Agenda for Action (see later in this document), it took them by surprise

as their perception is still that agriculture is a traditionalist industry, still working in the CAP era

producing more than we need just to claim the support payment. One NGO representative after

our discussion stated that, based on what had been explained and demonstrated to him, he

would be prepared to stand on a platform and state that the dairy sector was obviously trying to

do t heibaselningd lmynd6 seeking to reduce these figures

We need to engage with these organisations more, even i f we do not have th
yet available. Collaborating on developing these measures is considerably more beneficial than

seeking to impose our measures on them. As you will read numerous times throughout this

document, measurement of these gases from complex biological systems such as livestock

farms is far from a precise science! An example of this is seen on the Defra Observatory



Program, where it is stated that analysis of uncertainty in emissions estimates for 1999 and
2000 versions of the NAEI for methane is +/- 20% and for the 2003 NAEI results for nitrous
oxide were between -76% and + 267%!

An example of where dairy initiativesareact i vel y engagsinmmpBent andbGOésr yod
Caring Dairy Programme in the Netherlands. World Wildlife Fund (WWF) are actively involved

as Oadvi sor s . Alsointthe BSAiwheretDairg Managengnt Inc. (the US Dairy levy

body) has a Memorandum of Understanding signed with WWF to ensure the work they

undertake has their O6outsideb6 eyes observing and
incorporate the necessary environmental component of their work. These relationships ensure

that the NGO is fully aware of the activities of these initiatives and through this working

relationship improves the outputs for both organisations.

In the USA 1 visited sites in California of some very relevant research to my chosen topic.
Knowing that legislation will be forthcoming on greenhouse gas emissions in the future, there is
a research project based on a dairy unit accurately measuring the gaseous emissions from this
2000 cow unit. This work is jointly funded by the USDA and the Californian dairy farmers
through the Western United Dairymen organisation. Dairy farmers in California do not want the
measures that future |l egislation is based upon to
the legislation based on the actual measures that will be taken from a range of farms, both beef
and dairy, in their study. The results once analysed by the University of Purdue, go directly to
the States Environment Protection Agency (EPA) for incorporation into the developing
legislation. The interesting point is that the farmers do not see the actual measures taken, even
though they are contributing to the studies finances.

This work will link with some other USDA funded work at the University of California, being
conducted by Dr Frank Mitloehner, using Bio Bubbles, where livestock are housed in a number
of forced ventilation chambers that can measure emissions from the animals on a range of
diets.

6.0 The lifecycle analysis

The system of measurement utilised in the calculation of the environmental impact of a product
is known as Lifecycle Analysis (LCA). This technique analysest he &6pr oducti on proce
accounting for all inputs and outputs that cross a predefined boundary.

The International Panel on Climate Change (IPCC) has defined a basic methodology and
subsequently, the Publicly Available Specification (PAS) 2050 was launched in 2008 by the
British Standards Institute, in order to provide guidance for the development of LCA models for
any goods and services. Though developed by the British Standards Institute in collaboration
with the Carbon Trust and Defra, the PAS2050 is not a British Standard. It is guidance only.

There are only a few tools operating in the livestock sector that conform to both IPCC and
PAS2050 guidelines. At a UK industry meeting in January 2009, coordinated by DairyCo, it was
agreed that although there are still many grey areas to be addressed in developing carbon foot

10



printing tools, these two standards are the best that are currently available until further
evidence-based developments are adopted by the industry.

Although the UK has considerably more activity than many countries, one worthwhile example
to note using a very different approach is in the USA. Chicago based Dairy Management Inc.
through the University of Arkansas have embarked on a substantial supply chain initiative in
order to fully quantify GHG emissions associated with fluid milk. Not only are they undertaking
farm level work, but are also in the process of commissioning twelve different projects
throughout the dairy value chain aimed at reducing GHG emissions. Preliminary indicators
emanating from their work from the entire supply chain (cattle feed ingredients through to the
consumers plate) are accounting for less than 2% of the US greenhouse gas emissions. The
approach for quantifying the GHG emissions at farm level is a different process to what is being
applied in the UK. It will be interesting to review and assimilate the final results which are due
shortly.

7.0 Reporting

We need to consider carefully how we manage data responsibly once we have undertaken

carbonfoot pri nting acti vit i ewestandbg rislpafthelse nantbersbgingd n u mb e r
very different in subsequent years as a result of changes in farming practice. Any changes in

numbers will need to be carefully appraised. Importantly we need to be clear on the metrics

applied to any reporting. When researching for this project finding data that reported in the

same terms was extremely difficult. This alone causes confusion and increases the potential for
mis-reporting.

The Carbon Trust (UK) has established a commercial arm to aid the low carbon economy. They
are known as the Carbon Trust Footprinting Company (est. 2009), formerly the Carbon Label
Company (Did they change when they realised that carbon labels were not a key driver in the
route to a low carbon economy?). Though working towards that ultimate goal, they are also
providing verification services to ensure that the measures/calculations being applied by
industries for their products are consistent and comparable.

Having the Carbon Trust verification enables you to use the Carbon Trust logo. Originally this
logo was supported by the Carbon footprint (an actual number)of the product, as verified by the
Carbon Trust. Once again the Carbon Trust has recently changed the rules, realising the
variability in product manufacturing, especially with food production, that now the number need
only be visible somewhere prominent on the organisations profile, such as a website etc and not
necessarily on the product itself.

The experiences of those | have spoken with, who have attempted to incorporate carbon
footprinting numbers on products, is that the consumer firstly wants another similar product to
compare it with and secondly does not really understand what the number means anyway! The
experience of Fonterra NZ, when they undertook their carbon footprinting work in 2008/9, was
that when the numbers were released, the question from a member of the public, ds there
carbon in milk and how does it getthere?6 was .as ked
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Tescobs Hedthar owndrane liquid milk with numbers of carbon footprints as verified
by the Carbon Trading Company. It is questionable whether this has had any impact on
purchasing behaviours of consumers, especially on a staple such as milk. On the positive side,
should a consumer get down to the small print, there is a statement on how consumer action
regarding the recycling of the bottle and how this can then lower the carbon footprint of the
product.

There are many countries and food manufacturing organisations investigating environmental

labelling for their products. Based on experiences to date, | believe that the consumer wants to

know that a product has been produced to an environmental standard that is rigorous and

basically does some good. | would like to see a dairy version of the Forestry Stewardship

Council which demonstratesa b u s i nsec&lsardd environmentally responsible practices in the
marketplace. Surveys in countries like the Netherlands and Switzerland have reported

recognition levels, what the logo is and support FSC as highas 5 0 %. Woul dnibwe it ©be
could get a similar result for the world dairy producers and associated logo recognition!

One of the challenges we have in the UK is the up-rating of our fairly basic (Tier 1) national
reporting system known as the UK Greenhouse Gas Inventory. This is undertaken as an
obligation under the Kyoto agreement and reported via the United Nations Framework
Convention on Climate Change (UNFCCC) which follows the guidelines established by the
IPCC and is compiled annually.

Though this study was not intending to delve into carbon trading, | feel that it is worth a mention
based on the experiences that | have seen and heard. | saw examples of emissions trading
involving agriculture, mostly in the USA, though they are also operating here in the UK as fairly
loose arrangements. American experiences seem to indicate that the real beneficiary is
sometimes the trader and not necessarily the farmer. There are farmers in Ohio, receiving
credits for their specific farming systems (direct drilling as opposed to conventional tillage
practice).

The challenge we and many others working in this field have is quantifying the value of
agriculture to the sequestering of carbon from the atmosphere. If there is any area where
agriculture and especially extensive livestock farming can play a role and importantly be
recognised as a potential solution to this issue, it is via this route. | met with one researcher in
France who has calculated that permanent pasture of 30yrs+ has the potential to sequester in
the region of 500kg/CO2/ha/pa with younger pastures sequestering up to 200kg/CO2/ha/pa .
But is this applicable throughout the globe and how can we record practices to build this into a
viable scheme? Importantly there are models already working successfully. We as an industry
should be looking at these and building models and evaluating the various activities they are
working on. This was certainly behind some of the discussions in Copenhagen (COP15) with
agriculture representatives.

12



80 How do wershaldevécare?

The UK industry has a dilemma! Reporting as we are, in its simplest sense (Tier 1
predominantly) we are taking the number of any specific livestock and multiplying this by a
default factortogett he G6emi ssi ons | ev e Budthisi$§ acrudetmethodologyp e ci f i ¢

| was encouraged by what | heard when | attended a two day workshop with Defra where they
were exploring the wider requirements of moving to a higher (more complex) tier of National
Inventory for the UK. The workshop was certainly a positive experience with many great ideas
regarding recording systems, both required and inspirational. The challenge that Defra now has
is to translate the outcomes of this workshop into meaningful projects and specific deliverables,
though sadly this will not take place as quickly as we require it.

Nutrient dense food emissions are a valuable consideration for the environmental impact and

one which should be reviewed with vigour by the industry. Work conducted by the UK Diary

Council highlights the value of milk from a nutrition perspective. To get the same quantity of

calcium provided by a 200ml glass of milk, one would have to consume 4x185 gram servings of

broccoli or 11x90 gram servings of spinach,and t hat 6 s WaorlsatthecChitagot u m!

based Global Dairy Platform is currently taking this concept to the next level and considering the

nutrient density of milk and the associated carbon footprintof t he product Obasket 6
equate to the same nutrient profile using other foodstuffs.

If we look at the recently published J.L.Capper et al study, entitled The Environmental Impact of
Dairy Production 1944 compared with 2007, based on the US Dairy industry, there is a valuable
efficiency message. Modern dairy farming systems require far less resources than they did in
1944 to produce the same 1 billion kilograms of milk. The modern dairy farm according to the
paper requires only 21% of the animals, 23% of the feedstuffs, 35% of the water and only 10%
of the land. The carbon footprint to produce this same one billion kilograms of milk in 2007 is
equal to 37% of what it was in 1944!

This is just one example of greenhouse gas emissions reductions as an industry and there are
many more available for us to utilize.

9.0 Cattle farmers and climate change

For cattle farmers to make the necessary changes in farming practices and have these
guantified, | appreciate that consistent and robust standards need to be established and
communicated to end users possibly via third parties to provide the necessary assurances.
Industry representative organiSations need to provide the farming community with a framework
within which business change is encouraged. Evidence of such initiatives was seen in the USA,
the Netherlands and here in the UK.

Best farming practice makes better business sense and improves environmental performance -
for a time. The Dutch dairy sector claims to have reduced its GHG emissions by 25% and is in

13



front of their Kyoto targets. What they recognise now is that it is the combination of smaller
actions that will be the basis of future improvements.

10.0 Research investment i on the right things!

In recent years in the UK research investment has been absolutely focused on environmental

issues, withonlyl i mi t ed funds allocated to Oprfooducti oné or
security on the agenda, globally, there is a strong linkage between production research and

environmental impacts. Itis predicted thatth e wo r | dtoswillgigepo )2 hillion by 2050

from the current level of 6.7 billion. There are considerable issues with regards feeding this

growing population. There need to be cross-cutting research programmes at basic as well as

applied levels.

On my international travels | was able to see humerous research initiatives, many with very
similar objectives to those seen elsewhere and many with international application potential.
Studies in Australia developing drought tolerant varieties of wheat, for example, may well be
applicable to India and even in the future to the south east of England. We need to find ways of
joining research projects up for the benefit of all countries. It is in my mind, almost too late for
researchers to wait for a published paper to learn of new studies and their outcomes. There
almost needs to be a networking facility to share knowledge at a faster rate to enable agriculture
to adapt and perform the important role that it has in feeding future population growth.

11.0 Copenhagen 15 meeting, December 71 18, 2009

Having the opportunity to attend this conference was a massive honour as well as a steep

learning curve. It was impressive to appreciate the sheer number of people working in this area

across all industries. Thisisfastbecomi ng known as t hesectdrlgOn¢hen col | ar
flip side, it is incredible how many organisations/pressure groups there are seeking to reduce

the output of animal agriculture. It was also significant to note that we now have environmental

and animal welfare groups joining forces as they both see that their objectives can be delivered

through the climate change mitigation process.

The main thrust of the combined agriculture community atthetalkswas t o get dagri cult
whole, positively included in any agreement, as an effective mitigator of emissions, not just an

emitter. Under the current rules, the only way agriculture can play its part in the process is by

reducing production.

The conclusions drawn attheendof t he G6agbHi whketer Eegamessages for
negotiators were formed were:

9 It is critical that food security be integrated into the shared vision of the Long
Term Cooperative Action text, in order to open the door to adaptation and
mitigation support;

1 The early establishment of an agricultural work program under the Scientific Body
for Scientific and Technological Advice (SBSTA)

14



1 Reduced Emissions from Deforestation and Forest Degradation (REDD) should
include agriculture, forestry and other land uses;

1 Landuse, Landuse Change and Forestry (LULUCF) accounting system needs to be
favourable to agriculture.

The key factors for me as an individual contributing to these discussions.
1 Agriculture, more than any other sector, will be affected by climate change;

1 Adaptive actions are already taking place throughout the world and these are
unrecognised 1 a concern that | have had in the UK for some time!

1 The difficulty in quantifying the real impact of mitigation and adaptation are often used as
an excuse for not including them in the 6 r u, lazirglidated earlier in this document. This
needs to be overcome.

9 Discussions were related to both agriculture and forestry together. It was agriculture
working collectively and collaboratively. This was encouraging as we do not want the
agricultural community involved in public discussions regarding one food source over
another. It is all about a safe, nutritious and balanced plate of food for all, produced in a
sustainable way.

1 The world population is expected to reach 9.2 billion by 2050. Currently there are
already 1 billion who are not receiving the nutrient intake they require. Food aid
programmes need to change their approach. The USA in future will be altering their
protocols to more of a supportive role in terms of enhancing food production systems in
the affected countries as opposed to just sending basic food stuffs.

1 Recognition of the role of women in agriculture was significant. Some three quarters of
the wo r lagridudtural workforce is female. When we consi dietry 86 siuns tiatisn a |l
broadest sense, the social aspects are as important as both the economic and
environmental pillars when considering climate change.

1 The cost of adaptation is estimated to be between $US100 billion and $400billion per
annum if we are to achieve our goals of sustainably supplying the world& growing
population with the necessary foodstuffs. It was argued that this needed to be additional
to existing funding and should not just be directed towards emerging economies, but all
agricultural systems requiring change wherever they are located.

1 As a global sector we need to make the transitional step from crisis management to risk
management in our production systems. We wi | |
environment & wit h n efpathoders|insesta anevgeeds lbeing er ms o
examples of but a few factors.

1 Food security equals national security.
15



1 We need enhanced investment in the science so that it can keep pace with the climate
change challenge.

9 Agriculture can be seen as 7% of the problem but, more importantly, potentially 20% of
the solution!

T h estraglined temanated from this meeting was:

60 Ag r ureis Where the challenges of food security, climate change and social welfare
intersecto

12.0 Industry Initiatives
12.1 Centre for Innovation i U.S Dairy

There are many different gl obal activities specif
from their associated production processes. We all commission/undertake activities in our

respective countries to answer the same challenges and would benefit greatly by increased

collaboration.

The Centre for Innovation for US Dairy initiative was, and continues to be, both ambitious and
impressive. The initiative focuses on collaboration, engaging with some 400 stakeholders from
throughout the supply chain, who have agreed a set of guiding principles.

The dairy industry is committed to:

a. recognising and appreciating all members in the value chain from farm to table;

working collaboratively with all stakeholders, consistent with the vision;

c. taking responsibility for our environmental impacts and celebrating our positive
contributions to the planet;

d. ensuring economic fairness across the value chain;

e. preserving and enhancing the health and wellness of all people;

f.  utilizing both sound science and a transparent process to foster continuous
improvement.

=

From which the following work priorities emanate:

sustainability;

health and wellness;

product development, information and communications;
regulatory issues (excluding pricing);

consumer confidence;

globalisation.

=A =4 =4 -4 -4

The initiative® first goal is to reduce GHG emissions (all products) by 25% by 2020, which is not
too dissimilar to that agreed in the England Milk Roadmap published in 2008, though the
England initiative is purely for fluid milk. This US initiative has a start in the fluid milk area as
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documented by their own éroadmapd whereby they

against a 2007/8 baseline GHG footprint.

To achieve these goals there are some twelve projects either proposed or underway, which
encompass the entire supply chain, from crop production, milk production, dairy processing,
packaging, transport and retail. Briefing notes of these initiatives can be viewed at:

http://www.usdairy.com/sustainability/ TheCommitment/GreenhouseGas/Pages/GHG-Reduction-
Projects.aspx#Crop Production

Having had the opportunity to work alongside these initiatives as part of my Nuffield experience,
I was impressed by the levels of support and cross fertilisation of ideas from those involved in
the sector, which was certainly not perceived as a box ticking exercise! Many of the proposed
projects when | was in the US did not yet have funding streams, though there was confidence
that through collaboration the necessary resources would be obtained.

12.2 DairyCo farm level activities
12.2.1 Understanding

DairyCo, as a major contributor to the development of the England Milk Roadmap, realised that
a major challenge for them and the dairy farming sector was a basic knowledge of climate
change, the impact they have on this issue and the impact that climate change will have in the
future. For this reason DairyCo has commissioned several pieces of work to provide the
necessary underpinning knowledge from which they can undertake further activities, be they
communications campaigns to inform farmers or the commissioning of additional research that
addresses issues being, or to be, experienced by the farming industry. Importantly, DairyCo
has engaged with the beef sector levy board EBLEX where possible to capture a wider
perspective on the issue.

Additionally, they have provided considerable resources and data to more comprehensive
government-funded research projects directly related to cattle farming, which allows them to
have a seat on the project steering committee. This is vitally important as so often major
research projects are commissioned by major funding bodies i.e. not the farmer levy boards and
that vital communication link in the research chain is missing. It is organisations such as farmer
representative bodies that must be at the table to permit a practical application of the study
designs and outputs and enhance the speed and suitability of farmer communications of the
study conclusions.

12.2.2 Fact sheets

DairyCo has invested in simple fact sheet development for dairy farmers to explain the GHG
issue to them from a dairy perspective. So much of what dairy farmers were hearing was that
anaerobic digestion was dhedanswer, whereas for the majority of farmers, increasing the
efficiency of their own production system was potentially a better solution with a lower capital
investment! The DairyCo fact sheets are an ideal starting point for this complex issue.
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12.2.3 Meat Roadmap

Late in 2009, the red meat sector in England launched phase one of its Roadmap. Very
different in presentation to the Milk Roadmap. Phase 1 basically quantifies the environmental
status of the red meat sector and links potential targets with the UK Governments Low Carbon
Transition Plan. It is difficult to measure how effective this Roadmap will be until we see Phase
2 which is due for launch in the first half of 2010.

123 Ben and JCGaring Pdry

I was lucky enough to be immersed in the Caring Dairy Project for three days in the

Netherlands. The Caring Dairy Initiative was initiated bytheBenand Jerryo6s |1 ce Cr eal
business and implemented by the forward thinking eleven dairy farmers who were selected to

suppyBen and Jerryods European ice cream manufactur.i
The project was launched in 2003 and is a partnership between BenandJerry 6 s, | oc all dair

farmers, Cono Cheesemakers and Wageningen University. WWF and the Netherlands Society
for Nature act in an advisory capacity to the programme. The project focuses on developing
sustainable farming systems with objectives of economic viability, social progress,
environmental protection and animal welfare.

Within these core areas, eleven sustainability indicators have been established with associated
indicators:

Soil Fertility and Health
Nutrients

Biodiversity

Energy and Climate Change
Social Human Capital

Animal Welfare

Soil Loss

Pest Management

Farm economics / Value Chain

Water

=A =/ =4 =4 =4 -4 -4 -4 -4 -4 -9

Impact i Local Economy

The farmers then undertake a self assessment of their dairy farm and identify which areas they
propose to concentrate on and then develop a suitable action plan annually. Usually three
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areas are addressed annually. As part of this process the farmers are supported by workshops
involving veterinary or economic specialists. Importantly the farmers choose and therefore own
the change process.

The bit | am sure you all want to hear isé.yes th
efforts to a valwue of uauo.05c/ I, additional to the

The core team of farmers (and wives) and advisors for the Caring Dairy initiative

| was fortunate to be invited to join Unilever (WwhoownBen and Jerr yo6s romBr and Ma
across Europe for a day on a Caring Dairy farm to inform them of the attributes of the approach
that these farmers were taking when producing the milk that supplied the brand. The vast
majority of these representatives knew nothing about dairy farming (you could tell this by the
clothes that they were wearing!) and it was rewarding for us all in dairy farming to see them
really appreciating the messages from the farming side. Impressively the farmers themselves
did all the speaking - not the sales people of Cono. Their confidence to do this (all in English!) |
believe comes from another vital ingredient of the Caring Dairy initiative T group work and
benchmarking. Yes, we do care about animals, yes we do care about the environment and the
social side of farming and yes it is a business that requires great skill! Importantly, the brand
managers are now armed with the information they require to market the BenandJer r y 6 s
6sustainabilityd message with confidence

The original dairy farmers who have all now completed these eleven modules have met
regularly together and completely benchmarked their businesses and fully understand not only
their costs of production but the interactions within their business. Their businesses are
progressive and they have a holistic view of farming including those vital components of social
capital, i.e. the people and the environment. By working in a discussion group format over time
and supported by specialists they are starting to make great change to their farming practices,
especially in the energy area. They are fully aware of the climate change implications of dairy
farming and are actively working in their own ways to adapt their individual businesses to
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reduce the footprint. This may be in the form of nutrient planning, more effective use of heat
energy from the dairy plant or even farm scale anaerobic digestion. What they have is the
support of the discussion group to use as a sounding board but more importantly provide the
confidence to move forward in innovative ways.

In speaking with Alfons Beldman, the economic specialist from Wageningen Universtity for the
initiative, the next step for the farmers is to start putting a financial return from an environmental
perspective of their respective actions. Having met the farmers involved | can see that they will
be up for it!

After the day with the brand managers, | was lucky enough to spend the next two days visiting
the farms of the Caring Dairy Farmers and see how they are putting into practice the Caring
Dairy initiative. Each one had differing actions. No farmer was doing the same thing, though
via the group work, they were sharing these and challenging others to do the same. One area
that they are working on at present is solar energy and how they can implement these viably on
individual units (hopefully with the aid of grants which are currently not available). But the most
important thing | learned was the shear positiveness of these young farming families and their
enthusiasm to continually improve, and not just in the areas of production! They were motivated
by and effectively owned, the Caring Dairy Initiative.

The challenge now for Cono Cheesemakers, is to implement this program with the remaining
550 suppliers of the operation. Having stated that, if the motivation and enthusiasm of those
that | met already undertaking the program is anything to go by, then there is definitely
something there for the others to learn from and subsequently get their teeth into.

12.4 England Milk Roadmap

This development launched in 2008, was a government initiated exercise, though driven by the
dairy supply chain. The Roadmap analysed what positive activities the industry has already
undertaken in relation to environmental issues (i.e. more than just greenhouse gases) and then
set challenging targets for each level of the supply chain from pre-farm through to retail, to
improve from this point. The targets were established to cover three time periods, short-term
2010, medium- term 2015 and longer-term by 2020.

The Roadmap, although setting challenging targets, was not specific in how these targets would
be met. Itis up to the respective levels of the industry to appreciate the targets and work
towards the reduction of these on a voluntary basis. The challenge that the supply chain has is
now capturing and quantifying progress against these targets in the key reporting years of 2010,
2015 and 2020. The farming sector will have the greatest challenge simply because there are
many more of them than processors, retailers or fertiliser manufacturers and each system is
different and the level of record keeping in this department is minimal. Capturing meaningful
and robust data for this part of the value chain will require considerable effort if the Roadmap is
going to continue with the level of recognition and respect that it currently has. | personally
believe that there needs to be more effort at the farmer organisation level to achieve the desired
outcome. More of this in my recommendations!
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Though the Roadmap is not binding it is the first of its type to be launched in England and has
been seen by others around the globe as an extremely positive step forward and a useful aid in
working with government in an effort to minimise legislation in the area. Since this launch the
Welshandt he Amer i canb6s h a vrare mthe processsof eatdblishirg itheidown
versions of this document.

Where the development of this initiative was valuable was in pulling the respective levels of the
supply chain together and debating where we are at in terms of a baseline for the sector and
where we needed to address issues collaboratively.

13.0 Global initiatives

13.1 Common methodology for lifecycle analysis in dairy

The International Dairy Federation is investing in research and development towards the
formulation of a consistent LCA methodology for dairy production for both developed and
developing nations. This work will aid the global industry greatly in managing the issues caused
by the Food and Agriculture Organisa t i divedteack& Long Shadow report launched in 2006.

So often in agriculture and even dairy or beef production we read of published studies indicating
specific numbers associated with greenhouse gas emissions from the farms or models they
have researched. Aligned with this we have a range of methodologies being applied at farm
level, calculated for marketplace requirements. The concern of the IDF is that rarely are
methodologies consistent and levels of uncertainties and assumptions are great.

Preliminary work commissioned by the Sustainable Agriculture Initiative Platform, Dairy Working
Group reviewed a range of existing GHG studies including those undertaken by its member
organisations such as Nestle, Unilever, Fonterra, General Mills, Danone, Kraft, McDonalds
Pepsico and Friesland Campina. The purpose of the review was not to review the data
emanating from these studies, but more to compare the methodological approaches used.
Twenty seven studies were included in the review.

The study identified:

9 that individual studies were based on a variety of objectives from informing new produced
development to supporting externa | product c¢claims or the identifi
production chain;

1 depending on the purpose of the study, different assumptions and choices were made in
areas such as allocation, system boundary or scope.

These are fundamental differences that ultimately lead to misinterpretation when used by
6ot her s 6 i main. ISAl Platforin has made the final report of this review available to
the IDF for their study as the SAl members are in total support of the development of a
consistent methodological approach based on the outcomes of this work. SAIl Platform is also
working closely with the IDF in assisting them in delivering this important piece of work.
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The IDF has agreed to develop these guidelines in collaboration with others working in the
same area such as the World Business Council on Sustainable Development (WBCSD), in
Geneva and The Carbon Trust here in the UK to develop a meaningful and reliable and science-
based method of calculating the carbon footprint of milk and dairy products from the farm to the
factory gate. At least then we will have consistent and comparable figures to fully appreciate
where the greatest effort is required to limit the emissions from the sector.

Surprisingly the global beef sector is only just embarking on initiatives such as life cycle analysis
and footprinting activities. Based on the developments to date in the dairy sector, it has become
increasingly clear of the importance of collaborating on these initiatives. There are implications
for both sectors based on the lifecycle methodology applied and hence close dialogue in the
developmental stages is crucial to ensure mutual understanding and ageement.

13.2 Disaggregationof t he Li vest ock Gportligureof 18t adow

The IDF has also contributed important resources to the FAO to disaggregate the original
reporting of 18% from all livestock, to ascertain the respective dairy and beef contribution to this.
Reflecting on the coverage in the media and press and the associated actions by governments
and their subsidiary bodies, this is a vital piece of work as too often the 18% is attributed to
purely beef or dairy and not a wide spectrum of animal species.

This is a totally new study with new data and not just a re-evaluation of the old reports data files.
Dairy and beef production individually is likely to be a small percentage of this 18% figure and it
is important that the FAO quantify this figure and report in collaboration with the respective beef
and dairy sectors. The dairy report is due for launch in early 2010 and the other livestock
species will be published later in the same year.

Methodologies developed for this unique study will be, where possible, incorporated into the
common methodology activities to promote consistency and the utilisation of similar secondary
data sets for different parts of the world and associated production systems.

13.3 Global Agenda for Action

The Global Agenda for Action was a fantastic example of collaborative action by the dairy sector
(I was lucky enough to be part of it!). The Agenda for Action takes the opportunity to highlight
the progress that the dairy industry has made over recent years in terms of sustainable
production, though also goes a step further by emphatically stating what actions, a responsible
industry will implement in the future towards the environmental agenda:

1 promotion of the development of a standard methodology framework for assessing the
carbon footprint of milk and dairy products based on robust science;

1 promotion of the adoptionofworl d6s best practices withi
actions that
0 lead to the reduction of global greenhouse gas emissions from dairy production
on a per unit of production basis
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0 promote the use of technologies and methods that improve the processing and
distribution efficiency of dairy products;
0 optimise economic, environmental and social outcomes for global dairy
stakeholders
0 recognise different levels of development and local conditions,
o build on existing frameworks and knowledge, including for scientific advancement
and technology transfer
0 promote decision making based on robust science and
0 complement initiatives in other areas of sustainability
1 seek to advance the establishment of tools to facilitate measurement and monitoring of
emissions both on-farm and in dairy manufacturing;
1 promote improved farmer understanding of agricultural emissions and opportunities to
reduce greenhouse gas emissions on farm;
9 support sharing information and aligning research efforts to develop cost effective

mitigation technologies for both on farm and manufacturing application.
(The full Agenda for Action document can be viewed in Appendix 1 or www.dairy-sustainability-initiative.org )

The dairy sector agreed that these words alone were not enough as a commitment. The

devel opment of a web based O6Green Paperé was wher
Green Paper is basically a catalogue of examples of what individual organisations/ farms /

collaborations are undertaking in relation to the Agenda for Action. Categorised into six key

areas and are specific to delivering against the Agenda for action objectives. This is a truly

global and dynamic aspect of the collaborating dairy sector organisations. On launching in

Berlin in October 2009, there were some 260 examples from 40 different countries. These can

be seen at www.dairy-sustainability-initiative.org

14.0 Political drivers - blinkered vision and joined up thinking

My Nuffield experience has confirmed in me that t
thinker so. The water i ssues in Australia, the par
link utility companies with on-farm power generators (USA) were all examples. The impact of

policies that are not joined is a missed opportunity and risks a greater impact on the

environment. Itis clear that true visionary political leaders must now consider environmental

considerations together with other target issues of agricultural policy.

14.1 Dichotomy in the USA

Having the opportunity to spend a short time with Frank Castelanelli at his dairy farm in
California highlighted these points.

Frank has a dairy farm (and vineyard) and has been generating electricity from the methane

from his anaerobic digester since 1994. Frank was unable to secure a viable contract with a

utility company to purchase the O6green electricit
farm was connected intothispower generation systems and the r ema
This seems wasteful (I heard this numerous times throughout the USA), though like any

business, the economics need to be right for both parties!
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When visiting, there was no legal requirement or governmental direction given to utility
companies in the individual states to source a given % of their power from green sources. At
least in the UK we have clear direction from the government supported by appropriate
incentives to establish a power generation facility on farms where the business case is viable.

California has, though continually improving, an air qualityandairrb or ne &éparti cul at es 6
Frank now has a problem with the emissions generated by his generator! Due to its age, the

particulate matter emitted from the exhaust exceeds the state limits! He now has a choice to

either retrofit it with appropriate filters (US $35K) or install a new generator (US$130k). This

seems ironic as here is a progressive farmer trying to do his best in reducing GHG emissions

and is being caught by a separate law. On the bright side, apparently the farms power bills

have reduced by US$130k annually!

Many dairy farm businesses, and other businesses, are actually choosing to leave the state of
California as the environmental air quality legislation is becoming too inhibitive to business
development, progress and profitability. | spoke to one producer with almost 4000 cows who
had moved to a neighboring state, not because they want to pollute, but simply that they want to
operate in a ormaldémarket place. This is a classic example of exporting the problem, the
gases/particulates are still emitted just in a different geographical area. The example here is on
a State level, though is also pertinent on a national/international level.

The anaerobic digester, generator and flare at Frank Castelanel | i 6s f ar m
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