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L ow input breedsand climate change
Jargen E. Olesen, Aarhus University, Departmertgsbecology

The greatest challenge of agriculture during th& @&ntury is probably to feed the increasing
number of increasingly wealthy people on earth g/hmiaintaining soil and water resources
(Cassmann et al., 2003). Climate change signifigaaddds to this challenge by reducing the
quality of soil and availability of water in manyegions and by increasing variability of
temperature and rainfall (Tubiello et al., 200MeTalready now large contribution of agriculture
to global greenhouse gas emissions will increasémimortance, unless more effective and
climate friendly farming systems are adopted (vaeelB et al., 2010). The challenge of
agriculture in within the climate change contexthsrefore two-fold, both to reduce emissions
and to adapt to a changing and more variable cimat

Global demand for food is expected to increaséd®p by 2050 (FAO, 2009). The increase in
demand for animal products driven by growing popaoies, incomes and diet preferences is
stronger than for most other food items. Globaldpagion of meat is projected to more than
double from 229 million tonnes in 1999/2001 to 4iiillion tonnes in 2050, and that of milk to
increase from 580 to 1,043 million tonnes (FAO, 0P009). The bulk of the growth in meat
and milk production will occur in developing couns, with China, India and Brazil already
representing two thirds of current meat product@oultry will be the commodity of choice for
reasons of acceptance across cultures and tecleficaéncy in relation to the use of feed
concentrates. Food supply must increase sustairtablyeet this demand and this will be
complicated by climate change (Foresight, 2011).

The global animal food chain generates 18 % db@lgreenhouse gas emissions as measured
in CO, equivalents (FAO, 2006). Livestock production syss emit 37% of anthropogenic
methane most of that from enteric fermentation loyinants. Moreover, they induce 65% of
anthropogenic nitrous oxide emissions, the gregonity from manure. Furthermore, livestock
production would also induce 9 % of global anthiggr@c CQ emissions. The largest share (i.e.
7%) of this derives from land-use changes — esjyedaforestation — caused by expansion of
pastures and arable land for feed crops (FAO, 2006)

European studies have shown that the consumptitood products, beverages, tobacco and
other stimulants contributes 21-31 % of the totdl greenhouse gas emissions. Meat and dairy
products are the foods that have the greatest ingraclimate. Vegetables generally have the
smallest contribution to global warming. Agricultiiproduction is the link in the production
chain, which for all food products is associatethwhe largest emissions, whereas in general
only a smaller part of the emissions come from rfagturing, packaging and transport.
Initiatives to support climate-friendly food shouluerefore primarily be directed to improving
agricultural practices.

Life-cycle analyses of food production systemsDenmark have shown that the annual
emissions of a milk cow is about 14 ton £®om a sow with associated production of fattener
about 7.5 ton C@ and arable crop production about 3.5 torp, & ha. An analysis of available
measures for reducing emissions show that thestmalpotential for emissions reductions in
Danish agriculture is about 15, 20 and 30 % forydapig and arable production systems,
respectively. At the global level the largest redhre potentials are found for accumulation of
carbon in restoring degraded lands and avoiding @@issions from intensive cultivation of
peat soils (Smith et al., 2008).
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Organic farming contributes to emissions of thmasgreenhouse gases as
conventional farming. However, management is in ynaspects different in organic systems,
and this affects both soil carbon storage and eomsf methane and nitrous oxide. There are
few experimental and modelling studies that commaeEnhouse gas emissions from organic
and conventional farming. However, they mostly peanlower emissions from organic systems
on a per area basis, whereas there is often tifference in emissions, when organic and
conventional systems are compared on a unit prdégatr litre) basis (e.g., Olesen et al., 2006).
This is particularly the case for cool temperaiemates, where conventional systems normally
out-yield organic systems. The higher rate of soganic matter turnover in warmer climates
improves crop nitrogen supply under organic farmimghese climates, and organic farming
therefore typically does not result in large yieddluctions in warm temperate, subtropical and
tropical climates. This also means that the greesdagas effect of organic farming will be
relatively more positive for warmer climates.

As countries put policies in place to curb GHG ssins, the livestock sector will be
concerned. While the growth in livestock productiwil likely take place in countries with
relatively low production levels, intensificatiof groduction comes at a cost of higher emissions
of greenhouse gases (van Beek et al., 2010), thtesegies may be ineffective in reducing
emissions while at the same time causing econolyjcabcially and even environmental
negative spillovers. Understanding how policy frameks addressing climate, energy or
agriculture will affect the livestock-climate nexissthus urgent; their social acceptance and cost-
effectiveness across animal production systemsgbeentral issues. Moreover, some lobbying
groups advocate for reduced animal product consommh OECD countries, pointing at the
sector’s effects on the environment and animalavelfand at the public health issues associated
with high consumption levels.
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