
Presenter
Presentation Notes
Welcome to:Physical and onlineVHLBoard and directorsTeachers and staff Applied Research CentreSupport staff, particularly for todayRetired colleaguesStudent and alumniExternal partnersWURU Applied SciencesSector partners4 guest speakersFamily and friendsDaughters, Lemlem, brothers/sistersThanks for all interactions and contributions in your own way Weird to stand here and to get so much attention, but nice!
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1. Focus professorship CSDVC
2. Climate smart dairy
3. Carbon footprint parameter
4. Nitrogen in the Netherlands
5. Change strategies

Outline

Presenter
Presentation Notes
1st version 2 hrsMany topics for 30 minutesExperts and laymenDrawing as basis
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1. Focus professorship Climate Smart Dairy Value Chains 

Presenter
Presentation Notes
Dairy campus5 pillarsphase 1 4xphase 2 2xAll UoAS4 objectives professorshipsApplied research:CSDsocio-economicsscaling-upEducation:2x Master, Bachelor (invitation)Knowledge circulation: living labsProf lecturers/researchersparticipation
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Focus NL & international

Presenter
Presentation Notes
2 perspectivesDifferences NL and AfricaEfficiencyImport exportCarbon footprintN, PFormal vs informal chainsTechnical vs socio-economic context



Milk delivered to formal and informal chains 
(2015)
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Living labs networks

Presenter
Presentation Notes
NetworksActors, supporters, influencers



Applied research in international Living Labs

Students, 
researchers & 
alumni

Private sector, 
government,
knowledge inst.
others

Living 
labs
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Nuffic funding:
• Scholarships
• Institutional 

collaborations
• Short courses

Funding 
agents:
• NWO
• RVO
• SIA

Presenter
Presentation Notes
CSDEK1 BSc15 Master (11 VHL)3 PhDNuffic versus other projects



Presenter
Presentation Notes
Conclusions:4 objectivesNL – international focus
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2. Climate Smart Dairy

Presenter
Presentation Notes
DefinitionReduction Green House Gas emissionsResilience to climate change (adaptation, mitigation) (Dutch: weerbaarheid, verzachtende effecten, aanpassingen)Sustainable and affordable farm incomeThree research questionsCombi socio-economic vs technical



Climate Smart Agriculture as paradigm

A paradigm is a standard,
perspective, or set of ideas.
A paradigm is a way of looking
at something.

Science has changed spectacles. 
But the farmer is still the farmer,
and the cow still the cow

Source: https://www.vocabulary.com/dictionary/paradigm
Page 10

Presenter
Presentation Notes
What is new? Difference 25 yrs ago?Climate changeGHGNL – no focus productivityFor example manure: old – circulai – sustainable dairy - efficiency
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3. Carbon footprint



Carbon footprint measured in CO2-eq/kg milk
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Gas 100-year 
GWP

Main sources

CO2 Carbon 
dioxide

1 Fuel consumption, 
organic matter soil

CH4 Methane 25 (28) Rumen fermentation, 
manure storage

N2O Nitrous oxide 298  (265) Artificial fertilizer, manure 
storage & application



Low input low output – relative high methane

Source NL: Doornewaard, G. J., J. W. Reijs, A. C. G. Beldman, J. H. Jager, and M. W. Hoogeveen. 2017. Sectorrapportage Duurzame 
Zuivelketen; Prestaties 2016 in perspectief. Rapport 2017-087. Wageningen Economic Research, Wageningen. 
Source Kenya: GLEAM 2017. In: FAO & New Zealand Agricultural Greenhouse Gas Research Centre. 2017. Options for low 
emission development in the Kenya dairy sector - reducing enteric methane for food security and livelihoods. Rome. 43 pp

. 

Netherlands

World

Kenya

CH4
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Presenter
Presentation Notes
Low input – low output results in high relative emission of CH4



Carbon footprint (CO2-eq/kg milk) 
in the world and in Kenya

Sources Kenya: Wilkes et al. 2020; 
Source World: Andeweg et al. 2020

Page 14

Presenter
Presentation Notes
Low carbon footprint per kg milk - high production per cowHigh production per cow – High absolute carbon footprint in kg per farm or ha
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CO2-equivalent per kg milk, ha, cow, LU 
(Zimbabwe)

Source: Hore, G.M. 2021. Developing Dairy Climate Smart Business Models by Calculating the Carbon Footprint of 
Dairy Farms in Zimbabwe. Master Thesis, Van Hall Larenstein University of Applied Sciences, Velp, the 
Netherlands.

Presenter
Presentation Notes
Organic farming in NLOn the way t o planet proof2 Master students working on this assignmentUncertainties about feed produced elsewhere (make new models)Postcard or chat box



Carbon footprint (CO2-eq/kg milk) 
(Ethiopia)

Allocation (Ethiopia) Urban Peri-urban
Unallocated 1.79 6.52 
Food (milk, meat) 1.71 6.28
Economic 1.52 4.61
Livelihood 1.02 3.45

Source: Biruh Tezera. 2020. In: Baars, R.M.T. and Verschuur, C.M. (eds.). 

.

2020. Inclusive and climate smart 
business models in Ethiopian and Kenyan dairy value chains. Practice briefs 2019-2020. Velp, the Netherlands: Van 
Hall Larenstein University of Applied Sciences. Page 16

Presenter
Presentation Notes
Conclusions:Relevant information on efficiencyIn isolation incompleteNot appropriate for sustainabilityOther functions than milk not consideredConsiderations:Reserved Dutch lobby and advocacyRelative versus absolute emissionAdditional parameters (e.g. CO2-eq per hectare)Nigeria – meat based
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4. Nitrogen in the Netherlands

Presenter
Presentation Notes
Nitrogen key element for productionOnly NL and some other western countriesAfrica shortageNature



N emission to the air (kg N/ha) - 2017

Source bar chart: TNO. 2019. Factsheet Emissies en Depositie van Stikstof in Nederland. [PDF] 
Available at: <https://www.tno.nl/nl/over-tno/nieuws/2019/10/factsheet-stikstofemiss> [Accessed 11-9-2021].
Source line chart: RIVM, 2019. Page 18

Presenter
Presentation Notes
Manure injection NH3/N2OIn 1990 25% cp in dietToday 16-17% cp in dietFuture 13% possibleWhat does not enter the farm can also not leave it

https://www.tno.nl/nl/over-tno/nieuws/2019/10/factsheet-stikstofemiss


Nitrogen in NL (in mln
kg N – 2018)

N feed 420 N product 361

N air 23 N air 89

N fertiliser 206 N soil 241

N rest 15 N balance -27

N IN total 664 N OUT total 664

Source: CBS, 2020 and 2021. Central Bureau voor de Statistiek.

EU Water and nitrate directives

EU Bird and habitat directives

NO3
NH4
NO2
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Nitrogen versus carbon footprint

Page 20

Interesting that “we” discuss
• Nitrogen emissions per ha
• GHG emissions per kg milk

/kg milk /ha

Carbon footprint √ X

Nitrogen X √
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5. Change strategies

Presenter
Presentation Notes
Refer to 4 guest speakers



Transition pathways dairy

Africa/Asia The Netherlands

• Affordable nutritious diets • High-tech closed systems
• Keep milk safe • High-tech open systems 
• Inclusive competitive chains • Sustainable dairy production
• Sustainable dairy production • Organic farming
• Capacity building professionals • Social enterprises (care, etc.)
• Development, trade policies • Nature and landscape inclusive

• Stop farming
Source: Andeweg, K. et al. 2020. Dairy for nutrition, 
employment and sustainability. An action agenda for the 
Dutch contribution to dairy development in Africa and Asia. 
Position paper. Netherlands Food Partnership

Source: SER 2021. Naar duurzame toekomstperspectieven 
voor de landbouw. Verkenning naar een landbouwakkoord. 
Sociaal-Economische Raad. 
https://www.ser.nl/nl/Publicaties/toekomstperspectieven-
landbouw
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Transition pathways dairy production chain

Africa/Asia The Netherlands

• Affordable nutritious diets • High-tech closed systems
• Keep milk safe • High-tech open systems 
• Inclusive competitive chains • Sustainable dairy production
• Sustainable dairy production • Organic farming (+)
• Capacity building professionals • Social enterprises (care, etc.)
• Development, trade policies • Nature and landscape inclusive

• Stop farming
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Topics Climate Smart + N Dairy agenda NL

CO2-eq
+

Nitrogen

Housing 
systems

Pasture 
and feed

Manure 
manage-

ment

Floor 
type

Manure 
storage

Maize 
vs grass

Additives

Separating 
urine dung

Slurry 
treatment Soil 

typeOrganic 
manure

Export

Stop/social 
farming
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milk 
products

knowledge

Import

Industrial 
waste

N splittingInjecting 
in soil

Presenter
Presentation Notes
Refer to 4 webcasts (Dutch)



Topics Climate Smart Dairy agenda Africa

CO2-eq
+

Increase 
production

Housing 
systems

Pasture 
and feed

Manure 
manage-
ment

Concrete 
floor slab

Manure 
storage

Crop 
residues

Mineral 
blocks

Productivity

Kg milk/ 
cow

Calving 
interval

Breeds/
breeding

Artificial
Insemi-
nation

Improved
breeds

Age 1st

calving

Biogas

Forage 
cultivation

Hay, 
silage

Land?

Communal 
grazing

Organic 
manure

Fertiliser

Import
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NL knowledge institution partners
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Thank you for….

attending
ideas 

inspirations

Presenter
Presentation Notes
Many topics for 30 minutesExperts and laymen
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