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Questioning & Objectives
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Dairy intensification and impacts on global environment

Among the project questionings

What are the extent and consequences of the decline in
multifunctional livestock for the ecosystems?
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Dairy intensification and impacts on global environment

Among the project questionings

What are the extent and consequences of the decline in
multifunctional livestock for the ecosystems?

L, specialization linked to intensification (A inputs and productivity)
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What are the impacts of such intensification in terms of
fossil resources consumption and greenhouse gas
emissions?
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Objectives of the study

Assessing fossil energy use (FEu) and greenhouse
gases emissions (GHGe) of dairy contrasted
livestock systems in India

Understanding the impact of dairy intensification
on global environmental impacts

|ldentifying the main factors driving FEu and GHGe
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Material and Methods
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Highlighting dairy production systems diversity to adress
intensification & specialization

8 production systems among all agrarian diagnosis crossing different

factors
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Highlighting dairy production systems diversity to adress
intensification & specialization
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Highlighting dairy production systems diversity to adress
intensification & specialization

Dairy crossbred
breeds
(cows or buffaloes)
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An assessment framework based on Life Cycle Analysis

From « craddle to farm gate » |
Milk and other products
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An assessment framework based on Life Cycle Analysis

From « craddle to farm gate »
Indirect and Direct FEu & 3 main GHG

FE
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An assessment framework based on Life Cycle Analysis

From « craddle to farm gate »
Indirect and Direct FEu & 3 main GHG

Contextualized data from European Database
(Weller, 2015; Caumartin, 2017) IP_CC 2006 &'2019
Indian references refinement (Tier1/2)

(Mandal et al., 2015; Kulmar et al., 2018; ...)
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An assessment framework based on Life Cycle Analysis

From « craddle to farm gate »

Indirect and Direct FEu & 3 main GHG
Two indicators
v' MJ (FEu) or kgC0O2eq (GHGe) .femalel.production cycle™

Z(FE or GHGlndustrial inputs) + Z(FE or GHGFeeding crops) + Z(FE or GHG

Production phase)
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An assessment framework based on Life Cycle Analysis

From « craddle to farm gate »
Indirect and Direct FEu & 3 main GHG

Two indicators

v' MJ (FEu) or kgC0O2eq (GHGe) .femalel.production cycle™
v' MJ (FEu) and kgCO2eq (GHGe) .kgFPCM1

Z(FE or GHGIndustrial inputs) + Z(FE or GHGFeeding crops) + Z(FE or GHG

Production phase)

Milk production (kgFPCM)
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An assessment framework based on Life Cycle Analysis

From « craddle to farm gate »
Indirect and Direct FEu & 3 main GHG

Two indicators

v' MJ (FEu) or kgC0O2eq (GHGe) .femalel.production cycle™
v' MJ (FEu) and kgCO2eq (GHGe) .kgFPCM1

Economic allocation at two levels: Crops & Animal
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An assessment framework based on Life Cycle Analysis

Economic allocation at two levels: Crops & Animal

What's the contribution of milk of total
incomes from animal products?
Meat For instance, if 50% of incomes from animal products

_> Manure come from milk, 50% of GHG are attributed to milk

Traction

E(FE or GHGlndustrial inputs) + Z(FE or GHGFeeding crops) + Z(FE or GHGProduction phaseﬂ x allocation rate (%)
= GHGe.kgFPCM!

Milk production (kgFPCM)
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An assessment framework based on Life Cycle Analysis

Economic allocation at two levels: Crops & Animal

What's the contribution of milk of total
incomes from animal products?
Meat For instance, if 50% of incomes from animal products

_> Manure come from milk, 50% of GHG are attributed to milk
Traction
&?&ggg What'’s the contribution of straw of
‘ T ‘ total incomes from the crop?
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Results
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Impacts of intensification on GHGe
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Increase of GHG emissions per female per cycle ...
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Impacts of intensification on GHGe
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Impacts of intensification on GHGe

In accordance with literature...
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Impacts of intensification on FEu

A quite different picture about values... Indian studied systems
(2.7-7.3 MJ.ngPC}II\/I'l)
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Discussions & Conclusions
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How Green & White revolution drove FE overuse in
Indian dairy systems?

Indirectly through feeding systems

Straws > 55% of FEu
Fuel and electricity use for irrigation
Synthetic fertilization for crops
Mechanisation

—> Higher FE costs of residues

Crop residues in other
contexts (Europe, West Africa, ...)

Rice straws in India
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Conclusions and Perspectives

At PS level, intensification led to :
- /1 GHGe per female ... but N per kgfFCPM
- Overuse of FE

— How to reach sustainable intensification of
Indian dairy systems (not only N losses and FEu but
also GHGe or water use, ...)?

At upper level (village, mandal, district,...), how loss
of multifunctionality and potential decrease in PS
interactions have been substituted (grazing vs feed
concentrates, manure vs synthetic fertilizers, dung cake
vs NRE, animal draft vs mechanization, ...)?

What’s the environmental impacts of such
dynamics (external inputs dependence, e.q. Petlad
study)?
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Thank you for your attention
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