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What will the study do?

To identify factors that contribute to excessively high greenhouse gas

(GHG) emissions in African smallholder livestock production system:s
This knowledge will;

I. Facilitate higher resource use efficiency
. Result to better livelihoods and lower climate impacts
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Background

vd

A Livestock are important assets in Africa, helping improve the nutritional status of the
owners, and contributing to economic growth.

A Livestock mostly kept in smallholding enterprises but are characterized by low
productivity due to;

V Poor feeding poor feed guality and quantity

V Poor animal husbandry practices

A Livestock production systems have a substantial contribution to greenhouse gas
emissions in the Agricultural sector.
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Background

LA

A African countries use Tier 1 estimatéisey areCRUDIENd haveHIGHuncertainties.

A Tier 2 emission factors alone will not explain the reasons for emissions efficiency
variability across smallholderfarm@ @ 2 LJ&8 S Ff ® Hnay,my T b Rd:

A Calculating the total direct and indirect GHG emissions associated with the livestock
products (also know ammission intensity has been demonstrated to better inform on
the resource use efficiency and sustainabibftivestock systemgvoran & Wall, 201)L
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Background
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A Emission intensity is measured by using lifeecycle assessment (LCA) method

A LCA has a unique way of quantifying GHG emissions throughout the life cycle of a pr

A In LCAs, GHG emissions must be referenced to a functional unit (FU) which is the qu
of a value associated with the purpose of a system.

A The aim was to develop baseline information on the emission intensities of smallholde
livestock systems in western Kenya.
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Research questions
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1. Do emissions intensities vary between smallholder farms in a similar locality?
2. What is the carbon hotspot in smallholder livestock systems?

3. What are the drivers of emissions intensities in smallholder livestock systems?
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Study Sites

BOMET, NYANDO & NANDI COUNTY
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Coordinate System: WGS 84

Study site: Nyando, Nandi and Bomet in
Western Kenya.

Farm sample size: 313 smallholding farms
located across different agro-ecological
zones defined by altitude, rainfall and
temperature.

Herd sample size: >3000 cattle of varied
age groups.

Type of data: Animal production and feed
basket data measured on a seasonal basis
in order to capture, seasonal effects,
movement of animals in and out of farms
and start and end of lactation(s).
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Life Cycle Assessment: Cradle to Farm Gate
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Materials and Methods
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A Enteric methane emissions estimates were calculated using metabolizable energy
requirement (MER) approach.

A Manure emissions were calculated following IPCC guidelines.

A Emissions were initially calculated on an animgbnimal basis and subsequently
summed for each farm.

A The functional unit was set as kg Crude Protein (CP), encompassing both meat ar
milk production.
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Data Source
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A new approach for improving emission factors for enteric methane 7))
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ARTICLE INFO ABSTRACT
Keywords: In Africa, the agﬂculmml sector is the largest sector of the domestic economy, and livestock, are a crucial
Enteric methane of for ~45% of the Kenyan agricultural GDP and > 70% of African agri-
Ruminant cultural greenhouse gas (GHG) emissions. Accurate estimates of GHG emissions from livestock are required for
Cattle inventory purposes and to assess the efficacy of mitigation measures, but most estimates rely on TIER I (default)
g’:ﬁ“\;‘““"y IPCC protocols with major uncertainties coming from the IPCC methodology itself. Tier Il estimates represent a

i significant improvement over the default methodology, however in less developed economies the required in-
formation is lacking or of uncertain In this study we developed an alternative methodology based on
animal energy requirements derived from field measurements of live weight, live weight change, milk pro-
duction and locomotion to estimate intake. Using on-farm data, we analysed feed samples to produce estimates
of digestibility by season and region, then and used these data to estimate daily methane production by season,
area and class of animal to produce new emission factors (EF) for annual enteric CH; production. Mean Dry
Matter Digestibility of the feed basket was in the range of 58-64%, depending on region and season (around 10%
greater than TIER I esti EFs were i lower for and adult male (30.1, 35.9 versus
49 kg CH,) and for adolescent and adult female (23.0, 28.3 versus 41 kg), but not calves (15.7 versus 16 kg) than
those given for “other” African cattle in IPCC (Tier I) estimates. It is stressed that this study is the first of its kind
for Sub-Sharan Africa relying on animal measurements, but should not automatically be extrapolated outside of
its geographic range. It does however, point out the need for further measurements, and highlights the value of
using a robust methodology which does not rely on the (often invalid) assumption of ad libitum intake in systems
where intake is known or likely to be restricted.
1. Introduction data/GT). Whilst an accurate picture of GHG emissions from livestock is
required for inventory purposes, there is also a pressing need to ensure
In Africa, the agricultural sector is the largest sector of the domestic that estimates of livestock GHG emissions reflect the actual case both
economy, employing between 70% and 90% of the total labour force for national reporting and development and monitoring, reporting and
(AGRA, 2017). verification (MRV) of nationally determined contributions (NDC) on
Livestock, whether based on pastoralism or as part of mixed crop- mitigation of GHG emissions from the livestock sector (Bodansky et al.,
ping/livestock systems, are a crucial component of agriculture and it 2016).
was estimated that livestock contributes to about 45% to the Kenyan There are enant studies which comprehenslvely model ruminant
agricultural gross domestic product (ICPALD, 2013). The impact of li- using a di and boli: model
vestock on the environment in Africa is high and it is estimated (RUMINANT), spatially explicit data on livestock numbers and gen-
that > 70% of African agri h gas (GHG) emissions are eralized assumptions on regional feed availability and digestibility
due to livestock production, dominated by CH, emissions from enteric (Herrero et al., 2008, 2013; Thornton and Herrero, 2010). Other studies
4_ fermentation (Tubiello et al., 2014; http://www.fao.org/faostat/en/# (Tubiello et al., 2014) rely on TIER I IPCC protocols (Dong et al., 2006)
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