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Sistema alimentario global AGRICULTURA

> Usa el 36.5% de la superficiey y 70% del agua renovable del planeta para
alimentar a cerca de 8,000 millones de personas, 800 millones de ellas
UNITED NATIONS desnutridas y mas de 2,000 millones con sobrepeso y obesidad.

FUUD SYSTEMS » Con la mecanizacion y uso de fertilizantes, herbicidas y pesticidas se han
SUMM”' 2021 aumentado los rendimientos y la produccion, pero se han contaminado el

suelo, el aguay el aire.

V

> La expansion de la agricultura ha resultado en deforestacion y afectado a
los ecosistemas naturales, servicios ecosistémicos, la biodiversidad y la
vida silvestre.

» La agricultura es una fuente importante de gases de efecto invernadero

contribuyendo al calentamiento global y al cambio climatico.
Nueva York, septiembre 2021

Pre-summit, Roma, julio 2021 » A través de sequias, inundaciones, incendios, plagas y enfermedades, el
cambio climatico impacta negativamente en la producciéon de alimentos.

» La pandemia COVID-19, la invasion de Rusia a Ucrania y la inflacion actual
han hecho mas vulnerable al sistema alimentario global.

» Con el aumento esperado de la poblacion mundial, es imperante
transformar el sistema agroalimentario global.

[1 Fuente Databank, The World Bank, Tierras agricolas (% del drea de tierra)



https://data.worldbank.org/indicator/AG.LND.AGRI.ZS?end=2020&start=2020&view=bar
https://data.worldbank.org/indicator/AG.LND.AGRI.ZS?end=2020&start=2020&view=bar
https://data.worldbank.org/indicator/AG.LND.AGRI.ZS?end=2020&start=2020&view=bar
https://data.worldbank.org/indicator/AG.LND.AGRI.ZS?end=2020&start=2020&view=bar
https://data.worldbank.org/indicator/AG.LND.AGRI.ZS?end=2020&start=2020&view=bar
https://data.worldbank.org/indicator/AG.LND.AGRI.ZS?end=2020&start=2020&view=bar

Sistema agroalimentario de México - AGRICULTURA

SECRETARIA DE AGRICULTURA Y DESARROLLO RURAL

Produccion

— Superficie cultivos agricolas:
18.4 millones ha

Desecho Reciclaje Exportaciones

‘) . Superficie ganadera:
108,936,165 ha pastoreo
5.0 millones ha cultivadas

Proveedores de insumos:
Semilla, maquinariay
equipo, agroquimicos,
biolégicos, etc.

Procesamiento

Transporte,

Litoral 11,122 km
@ Aguas interiores: 6,500 km? B
Desperdicio almacenamiento

ﬁcanado: R \

Servicios publicos:

innovacion,
investigacion, extension,
sanidades,
financiamiento, etc.

35.6 millones bovinos
17.5 millones ovinos,
caprinos Consumo:

18.8 millones porcinos, 352 M hogares
595.4 millones aves, Y
\_2.1 millones colmenas / 128.0 M personas .. .. Politicas y programas
Distribucioén, publicos
Mercados, tiendas, \

% UPA: 3.7 millones abasto

UPP: 1.1 millones
UAyP: 232,230

restaurantes Importaciones

Desechos

Fuentes: INEGI, Censo de poblaciény vivienda 2020, SIAP 2021, BANXICO 2021




Interacciones del sistema agroalimentario de México

Economia 2021 A 2.7% o

Valor produccion:
1,241,676 mdp

Exportacion: 44,687

Empleo:

= Agricola: 5.3 millones
= Pecuaria: 838,000

= Pesca: 174,000

mdd
Importacién: 37,249 Inflacién
mdd ene-sep 2022: 5.6%

Fuente: SIAP, 2021, INEGI, 2022

Desarrollo y bienestar rural o
Poblacién en pobreza extrema 2020

Urbana: Rural:

6.1% 16.7%
ZAP Rurales: Indigenas:

23.9% 35.7%

Fuente: CONEVAL, 2020

Sustentabilidad recursos naturales @

Erosion suelos 2019
Hidrica: 52.9%
Edlica: 2.4%

Incendios/afio 201s-
2021: 6,887 eventos
587,780 ha

76% del agua usada Deforestacion 2021
en agricultura de por agricultura y
riego ganaderia: 233,597 ha

Fuente: INEGI, CONAFOR, 2021

[
Procesamiento

Autosuficiencia alimentaria 2021
AA,.,2021: 113.8% @

Maiz blanco: 97.8% () Leche:85%

Trigo y arroz: 33.5% 31.6%

Carne bovino: 113.5% °
Fuente: SIAP, BANXICO 2021

/. Produccién \
Desecho Reciclaje Exportaciones

Transporte, Sl e

Desperdicio almacenamiento

Consumo
35.2 M hogares
21 millones Colmants 128.0 M personas

R Politicas:
Distribucién, publicos

UPA: 3.7 millones abasto
I g::;‘;_ﬁlm Mercados, tiendas,
restaurantes Importaciones

Aqmlr\dunlll lrlmpone‘ humanos

Vulnerabilidad a riesgos 2022

Sequia frontera agricola:
7.5 millones ha* 30

Plagas y enfermedades: Inflacién
91 plagas de mayor riesgo ) .
fitosanitario e importancia eni sep 2022:
cuarentenaria 5.6%

* Considera los grados de sequia (D1a D4)
Fuente: SIAP, abril 2022. CONAGUA, SMN 2022

Ciclones a Oct:

Q

0 Alimento ganado: o

Proveedores de insumos:
‘Semilla, maquinaria y

AGRICULTURA

Seguridad alimentaria 2020 ()
poblaciéon con ingreso menor al costo
de la canasta basica

Urbana: Rural:

33.9% 52.0%
ZAP Rurales: Indigenas:

73.2% 78.3%

Fuente: CONEVAL, 2020

Salud Humana @
Sobrepeso y obesidad 2021:

Adultos: Jovenes: Infantes:
75% 72.4% 37.4%

Deficiencia de micronutrientes: 57.9%

COVID-19 relacién con salud nutricional

Fuente: ENSANUT, 2021; coronavirus.gob.mx/

Emision de gases efecto (™~ ]
invernadero, AFOLU. 2019
Gg de CO,e y % del total Nacional

C0,: 1,038 Gg N,O: 8,953 Gg
0.4% 21.7%
CH,: 104,312 Gg
59.4%

Fuente: INECC, 2019




Como transitar a un sistema alimentario saludable, AGRICULTURA
productivo, sostenible, incluyente, resiliente y con
responsabilidad climatica en México

Promover modelos de consumo sostenibles para mejorar la salud
humanay la del planeta.

Impulsar la intensificacion sostenible de la produccidon de alimento
para lograr la seguridad alimentaria de la poblacidon conservando los
recursos naturales.

Promover en el sistema alimentario la inclusion de grupos sociales
historicamente excluidos para reducir las desigualdades.

Generar resiliencia a riesgos climaticos, sanitarios y de mercado
para disminuir la inestabilidad en el abasto de alimento y minimizar , ,
las pérdidas econdmicas de las y los productores. B Sislerd ememoro en Mexko

Oportunidades para el campo mexicano en la
Agenda 2030 de Desarrollo Sostenible

Wl ” £
T WINR LY
Oy AW\
Trabajando porel tHambrecero
J

Disminuir la emision de gases de efectos invernadero producidas
por las actividades agropecuarias para reducir el impacto del
sistema alimentario en el cambio climatico.




Target 1
2Targets 5 o Healthy Diets

Setting Scientific
Targets for
Healthy Diets and
Sustainable Food
Production

Willet et al. 2019. Food in The Anthropocene: the EAT-Lancet
Commission on Healthy Diets From Sustainable Food Systems. The
Lancet 39:447-492

Willet et al. 2019. Summary Report of the EAT Lancet Commission -
Healthy diets from sustainable food systems, 32 p.

Emphasized foods

Transicion a modelos de consumo que
mejoren la salud humana y del planeta

AGRICULTURA
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Eggs Poultry Dairy foods

Limited intake

Starchy
vegetables

{
o> \
. ‘
71 ¢ "
N
N
Legumes Whole grains Nuts

Para 2050:
Duplicar el
consumo de
frutas, hortalizas,
legumbres y
nueces

Reducir >50% el
consumo de
carnes rojas y
azucares.
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SECRETARIA DE AGRICULTURA Y DESARROLLO RURAL

1* —> ﬁn
[ Farm [ Animal Feed

Aboveground changes in Methane emissionsfrom cows, On-farm emissions Emissions from energy usein Emissions from renery use Emissions from the production
biomass from deforestation, methane from rice, from crop production the process of converting raw in the transport of packaging materials,
nd belowground emissions from fertilizers, and its processing agricultural products offood items in-country nd othy material transport

changes in sl carbon into feed for livestock into final food items

manure, and farm machinery

and internationally and end-of-life disposal

Transport emissions are very
small for most food products

Beef (beef herd) 140
Lamb & Mutton [l 24

Cheese []121

B Dairy co-products means beef from dairy herds
Beef (dalry herd) “ il has a lower carbon footprint than dedicated beef herds.
Chocolate 119

Coffee 117
Prawns (farmed) 12
Palm Oil BE)

A Methane production from cows, and land conversion for grazing and animal feed
means beef from dedicated beef herds has a very high carbon footprint.

Pou \tw Meat They have significantly lower emissions than beef and lamb.
Olive Qil e
Fish (farmed) 5
Eges 4.5
Rice 4 Flooded rice produces methane, which dominates on-farm emissions.

Fish (wild catch)

ilk II el Methane production from cows means dairy milk
has significantly higher emissions than plant-based milks.

Cane Sugar )
Groundnuts [2.5
Wheat & Rye [lll1.4
Tomatoes 1.4
Maize (Corn) ] 1.0
Cassava 1.0
Soymilk J[]0.2
Peas 0.9
Bananas 0.7
Root Vegetables §0.4

Plg Meat I ll 7 Pigs and poultry are non-ruminant livestock so do not produce methane.
6

| 3 'Farm’ emissions for wild fish refers to fuel used by fishing vessels.

CO, emissions from most plant-based
products are as much as 10-50 times
lower than most animal-based products.

Factors such as transport distance, retail, packaging,
or specific farm methods are often
small compared to importance of food type.

Apples 0.4
Citrus Fruit [§0.3
Nuts 0.3_J
0 5 10 15 20 25 30 35 40 45 50 55 60

Nuts have a negative land use change figure
because nut trees are currently replacing croplands;

ke Greenhouse gas emissions per kilogram of food product

ey brrarin bha

Note: Greenhouse gas emissions are given as global average values based on data across 38,700 commercially viable farms in 119 countries.
Data source: Poore and Nemecek (2018). Reducing food's environmental impacts through producers and consumers. Science. Images sourced from the Noun Project.
QOurWorldinData.org - Research and data to make progress against the world's largest problems.

https://ourworldindata.org/food-choice-vs-eating-local

RESEARCH

SUSTAINABILITY

Ematum 22 February 2019, See Ematum.

Reducing food’s environmental
impacts through producers

and consumers

4. Poore’™ and T. Nemecek”

Faod's envimnmental impacts are created by milions of diverse producers. To identdy sohtians
hat this

indicators: 38,700 farms: and 1600 processors. packaging types, and retailers. Impact can vary

Howeve. itigation is complicated wmmmﬂewh pn&mhathhu!luw

m\mmmmummmhlmmlmwwmm

dietary change.

of vegetable substitutes,
cumuuzwscm findings support an approach whera prwem monitor theie oun impacts,

tangets by choasing

impacts to consumens,

ith current diets and production prace
:iow foeding 7.6 billion people i degrad-

amd predominantly Western Europemn producers
(13- aex] Bsave o corectend for imipartan el
odalogical diferences

envimnmental impacts at each stage of the sup-
iy ehin, For GHEG emissions, we farher disig-

W then wsed the irventory 1o recaleulate ol
missing emissions. For nitrate leaching and
agupcullire, we Geveloped new models for this

study (171
Studies incladed provided - 1050 estimates
of postfarm processes. Ta fill gaps in process-
g, PACHARIRE, OF Fetall, we wsed m\llunsl

lyses of 153

servitions. Transpoet and losses were inchaded
datn sets. Each oo was

weighied by the share of national production it
represents, and ench country by We share of
glohal production. We then used randomiza.
tion to captuse variance at all stages of the
supply chain (17

W velidsed the glibal repressotstivencss of
our sample by comparing average and 90th-
mmnule viehle o Food and Agricultune Or-
ganiztion (FAD) data (3], which reconcile to
within uoas for most crogs, Using FAQ food
Taotsl arabie 1and and freshwater withdrawals
reconcile to FAC estimates. Emissins from de-
Barestation and agricaiurl metbare G witkin

acuatic econystens, between LCAS (23-26). Here, | manges of independent models (7).
demelins WHISE resounces, and driving | we mnumv reconcilid and metboding:
hange (7, 21 1t is par ety Impacts of the entire
eallenging to find saluticns that the need for | food supply chain
acrogs the large and diverse range of producers hnmdwdums In boow foods exvironmental | Today' food eapply chala oreates -13:7 billin
that characterize the agricaltural sectar. Mare o and (Cleegl,

(hvian ST miillion Eanms prodics i limost all te
woridl's climates and sods (), each using vasily

Building the multi-indicatar

Adifferent agronosi

vary from 0.5 ba. in Banghdesh to 3000 ha in
Austradia (F); aversge mineral fertilier use rnges
from 1 kg af nitragen per ha in Ugandn to 300 kg
i Chin (#]; ] althosghs four crogs provide ball
o the world's food cilaries (4). more than 2 milion
distinet varieties an recarded in soed vauls ().
Further, products range from minimally to hemily
processed s packiged, with 17 of every 100 kg of

We derived data from a2 comprehensive meta:
analysi, identifying 1530 sudies for potential
inclusice, which were with adds

265% o(amhmmmc GHG emissions. A farther
2.8 billion metric tans of £0y0q (5%) are caused
by nonfood agricultuse and other drivers of de-
Sarestation {771. Food production creates ~32%
of ghobal terrestrial acidification and ~78% of

E ndamen:

tional data reoeived from 158 authors, Studies
‘were assessed agninst 11 eriteria designed to
standardize methodulogy, reulting in £70 suit-
able studies with a median

wally alter the species composition of natural
ecosystems, reducing bindiversty and ecological
resilience (9. The farm stage dominates, w
resenting 61% of food's GHG

2010 (17 The Gt Set oo -

ncluding o, 79% af

g ton 50 kg Tor nute and 56 kg for ollsm
Previous stiudies have assessed apects of

ig. S} and
wvroducw rewsemlns =~00% of global pro-
sampticn. It covers five in

bmumlm..mm s theinputs, outpuss,
and practices of actual produrers have been lm-
e Ty ks, The pevent ragid expansion of the
" P L

mm Impact. indicatoes (8);
Tand use; freshwater withdrawsls weighted by
Incal water searcity; and GHG, acidifying, and

utrophying tmlaslms. Far crops, yiel repre-
ingle harvess. Land use in-

i irsformation by surseying produees round
the workd. LCA then uses models 1o translate pro-
Aueer data ik ammmemal sipcts with suf-
ficsent ingg (9-11).

codes mnl:luovomz [up o four harvests per
year), fallow phases (uncultivated periods be
tueen erog), and evonombe allocation 1o oop

To e, ffrs  coeesihe theon daln e b
new large-scale data sets have covered greenhouse
58 (GHG) emissions anly (8, 12, 1), sriculture
iy (£3-1), small numibers of products (8, 2-346),

\:emmumtm of O, e iy

ngroscone. Agroeaogy or
Dk, LA Pisaoreh G, CH BOM Zrics, Sl
“Carmugnding asths: Enai: jriaphor e st sk

Poore ef al, Scienve 360, 867-902 (2016) 1 June 3018

astron
ger indicator of both farm productivity and
food security than yield.

‘T yiben W &iess beging with inputs (the
initial effect of produces choice) and ends at re

and 55% of is (taiile 817

‘Teday's agricubural system is idso incredibly
resauree intensive, covering ~43% of the weeld's
e and desen-free and. OF ks land, ~57% s
dar food and 1% i for biofuels and textile crops
o i allocated 1 ponfood uses sach a5 wool sod
Teather. Wi estimate that two-thinds of freshwater
witherawals ane for irigation. However, irriga:
o returs loss vwater to rvers and groundwater
than imdustrial and municipal uses and pre-
dominates in wates-scaroe anees nd tmes of
the year, driving 50 1o 9% af gobal scarcity-
weightod water use (7).

Highly variable and skewed
enviranmental impacts

il (e point of ifig 81). For
each study, we recorded the inventory of out:
puts xnd inputs (indoding fertilizer quantiy
and type, irrigation use, sai, ard climatic cn
dithons}, Wisere data were not reparted, for ex-
ample, on climate, we used study eoondinates
and sptial data sets o (1l gaps. We reconded

W i SO i g

rale and express impacts per uluk uf primary
nutritiotssl benefit (Fig. 1 and fig. 83). Immedi-
ately apparent in cur resuls is the high variatian
n ipact smong both products and producers.
Ninetieth-percentile GHG emissions of heef
are 108 kg of C0yeq per 100 g of protein, and

106

5102 ‘92 fsenugy uo

Licensed under CC-BY by the author Hannah Ritchie.

Poore of @, Sovenos 30, OE7-9071 [300H)]

L June 208




Frijoles domesticados en México

Sustitucidon por proteina

vegetal

Gene hom eqg. Prod
cattle or d\ldmn etion

o Modelos sostenibles de consumo:

o ¢
F @b
@@ v‘\b \

organism

Use as food enzyme
in a multitude
of products

@ 1 1 s m

Production organism / \
making the protein / Use in cellular agriculture

products

Waste (spcnl medium,

production organism, Esrified protehi
DNA)

Fermentacion de alta precision

Waschulen and Specht 2018 Cellular
agriculture

In this process, the encoding genetic material
for the desired animal protein is integrated
into an efficient host organism (which may be
a strain of yeast, other fungi, or bacteria). This
host is then cultivated in fermentation tanks
where it produces the desired protein in large
amounts. The protein is subsequently
separated from the host cells and purified. The
resulting protein is the same protein as in the
original animal-derived product and will
exhibit substantially equivalent sensory and
functional characteristics in foods in which it is
incorporated.

AGRICULTURA

SECRETARIA DE AGRICULTURA Y DESARROLLO RURAL

) Product Development
/Production I N
. ] -
== j — —_ U-\j — &
-ee =
Seed Culture Cell C Harvesting
Processing ) i
Drying/Dewatering Extraction Texturization 3D Printing
u \ 3 Extrusion Coating
Dewatering Solvent Extraction * (\, Ingredlents
‘1 [} - | VAR Thermal Treatment om
DI N -0 | g ' 1
Drying Physical Extraction Structuring Printing
P - <
” Products \
Valuable Compounds Foods
> A 7 o = i
Snacks

2 Food Alternative

s
Powder g Meat

Cultivo de células animales para
la produccion de tejido animal

Barzee et al. 2022 Cell-cultivated food production

Received: 3 March 2022 | Accepted: 28 March 2022

DOL: 101002/ ke, | 2009

*f Food Bioengineering 1
REVIEW ARTICLE HMJ_WILEY

Cell-cultivated food production and processing: A review

Tyler J. Barzee! ©® | Hamed M. El Mashad®™ @ | Lin Cao®® | Allan Chio®
Zhongli Pan® | Ruihong Zhang®



o Consumo de proteina animal en México AGRICULTURA

Gasto en alimentacion trimestral:
$29,910, 38% del gasto total

Rural: $20,706 Urbana: $32,441 ..
Consumo anual per capita, kg

Grupo de alimentos $/hogar Producto Nacional
Carnes 2,243 Carne de ave, kg 345
Cereales 1,650

’ Carne de cerdo, k 17.9
Verduras y legumbres 1,162 =
Leche y derivados 893 Carne de res, kg 15.0
Bebidas c/s alcohol 854 Productos acuaticos, kg 8.9
Frutas 40] Huevo, kg 24.1
Huevo 373 Leche, Its. 1243

Fuente: INEGI. Encuesta Nacional de Ingresos y Gastos de los .
Hogares. ENIGH 2020. Tabulados basicos. 2020 Fuente: SIAP, 2021



Modelos sostenibles de consumo:

AGRICULTURA

g SECRETARIA DE AGRICULTURA Y DESARROLLO RURAL

PDA: La disminucion de la masa de alimentos destinados originalmente al consumo humano,
independientemente de |la causa y en todas las fases de la cadena alimentaria, desde la cosecha hasta el

consumo (HLPE, 2014).

Figura 1 Representacién esquemitica de la definicién de pérdidas y desperdicio de
alimentos a le largo de la cadena alimentaria

Produccion bruta (cosecha total)

e
W
Proeduccion bruta prevista
para consumo humano
: e
: _»
Alimentos comestibles J
I

—

- %
Alimentos disponibles cosechados

. i

[} H

]

L}

L]

HLPE (2014)

'
|  Pérdidas y desperdicio
totales

e
s

PDA mundial: 1,300
millones de ton anuales

Mexico
Conceptual Framework

for a national strategy
on food loss and waste

@ WORLD BANK GROUP

PDA en México: 20 millones de
ton anuales, 25,000 millones
USD, 35% de la produccion, 2.5%
del PIB

Estrategia en funcion del tipo,
fuente, origen y caracteristicas
del alimento

% Almacenes, bodegas, tiendas:
sistemas de frio, sensores, etc.

¥ Centrales de abasto, mercados:
alimento para animales, composta,
etc.

% Tiendas de conveniencia:
donaciones altruistas a bancos de
alimentos para distribucion en
zonas de atencion prioritaria -
legislacion y normatividad

% Hogares: campanas educativas a
amas de casa
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microbial respiration
& decomposition
soil carbon (2,300)

fossil carbon (10,000)

omatél pore

https.//earthobservatory.nasa.gov/feature
s/CarbonCycle

Transicion a una intensificacion sostenible de la
produccion de alimentos:

atmospheric
nitrogen (No)

emissions
from

industrial

combustion
% and
7 gasoline

engines

dead animals
and plants

nitrogen-
fixing
bacteria
in root
nodules

decomposers
(bacteria and fungi)

nitrogen- ammonification
fixing
bacteria

in soil

wsm Human activities
=mm Natural activities

snmenkin (NHg") nitrification

al
ammonia (NH3) © Encyclopaedia Britannica, Inc.

https://www.britannica.com/science/nitrogen-
cycle

Estrategia Nacional de Suelo
para la Agricultura Sostenible

AGRICULTURA
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Figure 1 The multiple interfaces between water and food security and nutrition (FSN)

Drinking

N

processing ¥
e /— > Access

Fishenies &
aquacture
Crop
Livestock

v
.
.
.
.

Other uses:

. 9. A YSone b Industry, etc. Economic

development

ﬂ ———) e=m——) ssscsssscs)
Water flows Water flows Water return Ecosystem Impacts on Food chain Contributes to
Natural Anthropic uses flows functions ecosystems

HLPE (2015) Water for food security and
nutrition



Hydrol. Earth Syst. Sei., 15, 1577-1600, 2011
‘www hydrol-earth-syst-sci net/13/1577/2011/
doi:10.5194hess-13 2011

& Author(s) 2011 CC Attnbution 3 0 License.

Y, "\ Hydrology and
€ Earth System
Sciences

The green, blue and grey water footprint of crops and derived crop

products

M. M. Mekonnen and A. Y. Hoekstra

Twente Water Centre, Unmiversity of Twente, Enschede, The Netherlands

Received: 3 Japuary 2011 — Published in Hydrol. Earth Syst. Sei. Discuss.: 20 January 2011
Revised: 31 March 2011 — Accepted: 18 May 2011 — Published: 25 May 2011

Abstract. This study quantifies the green, blue and grey wa-
ter footprint of global crop production in a spatially-explicit
way for the period 1996-2005. The assessment improves
upon earlier research by taking a high-resolution approach.
estimating the water footprint of 126 crops at a 3 by Sare
minute grid. We have used a grid-based dynanic water bal-
ance model to calculate crop water use over time, with a
time step of one day. The model takes into account the daily
soil water balance and climatic conditions for each grid cell.
In addition, the water pollution associated with the use of
nitrogen fertilizer in crop production is estimated for each
grid cell. The crop evapotranspiration of additional 20 mi-
nor crops 1s calculated with the CROPWAT model. In ad-
dition. we have calculated the water footprint of more than
two hundred derived crop products, including varions flours,
‘beverages, fibres and biofuels. We have used the water foot-
print assessment framework as in the guideline of the Water
Footprint Network

Considenng the water footpnnts of primary crops, we
see that the global average water foofprint per ton of crop
increases fwm sugar crops (roughly 200 m® ton’]) veg-
etables (300 m° ton™ *), roots and tubers (-‘1(]0111 ton~ rj
frits (1000’ ton 1), cereals (1600m’ ton~1), oil crops
(2400 m® ton ™) to pulses (4000 m® ton '), The water foot-
print varies, however, across different crops per crop cat-
egory and per production region as well. Besides, if one
considers the water footprint per kcal, the picture changes
as well When considered per ton of product. commodities
‘with relatively large water footprints are: coffee, tea, cocoa,
tobacco, spices, nuts, Tubber and fibres. The analysis of wa-
ter footprints of different biofuels shows that bio-ethanol has
a lower water footprint (in m® GJ~1) than biodiesel, which
supports earlier analyses. The crop used matters significantly

Corvespondence fo- M. M. Mekomen
{m.m mekonnen@ctw.utwente.nl)

as well the glabal average water footprint of bio-ethanol
based on sugar beet amounts to 51’ GI !, while this is
121 m? GI-! for maize
The global water footprint related to crop production in
the period 1996-2003 was 7404 billion cubic meters per
year (78 % green, 12% blue, 10% grey). A lamr total wa-
ter fooipnnt\\a: calenlated for \\heat(1084 Gm® b 1), rice
x') and maize (uDGm’yr ‘). Wheat and rice
have the largest blue water footprints, together accounting for
45% of the zlobal blue water footprint. At country lev el the
total water foo t was largest for India [1[)% Gr yr ),
China (967 G’ yr 1) and the USA (826G’ yr 1), A rela-
tively large total blue water footprint as a Tesuit of crop pro-
duction is observed in the Indus river basin (117 Gm? yr— 1)
and the Ganges river basin (108 Gm® yr—!). The two basins
together account for 25% of the blne water footprint re-
lated to global crop production. Globally. rain-fed agricul-
ture has a water footprint of 5173 Gm? yr—! (91% green.
9% grey); imigated agriculture has a water foofprint of
2230 Gm? yr 1 (48% green. 40 % blue, 12 % grey)

1 Intreduction

Global freshwater withdrawal has increased nearly seven-
fold in the past century (Gleick, 2000). With a growing
population, coupled with changimg diet preferences, water
withdrawals are expected to continue to increase in the com-
ing decades (Rosegrant and Ringler, 2000; Liu et al , 2008).
With increasing withdrawals, also consumptive water use is
likely to increase. Consumptive water use in a certain pe-
riod in a certain river basin refers to water that after use
is no longer available for other purposes. because it evap-
orated (Perry, 2007). Cuently, the agricultural sector ac-
counts for about 85% of global blue water consumption
(Shiklomanov, 2000)

Published by Copemicus Publications on behalf of the European Geosciences Union.

Mekonnen and Hoekstra (2011) The
green, blue and water footprint of
crops and derived crop products,
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Producto

I/kg

I/kcal

Tubérculos

400

0.5

Cereales

1,600

0.5

Cana azucar

200

0.7

Leguminosas

4,000

1.1

Hortalizas

300

1.3

Frutas

1,000

2.1
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A Global Assessment of the Water
Footprint of Farm Animal Products

Mesfin M. Mekonnen* and Arjen Y. Hoekstra

spartment of Walsr Engineering and L

ABSTRACT

The increase in the consumption of animal prod-
ucts is likely to put further pressure on the world's
freshwater resources. This paper provides a mm-
prehensive account of the water footprint of animal
products, considering different production systems
and feed composition per animal type and country.
Nearly one-third of the total water footprint of
agriculture in the world is related to the production
of animal products. The water footprint of any
animal product is larger than the water footprint of
crop products with equivalent nutritional value
The average water footprint per alorie for beef is
20 times larger than for cereals and starchy roots
The water footprint per gram of protein for milk,
egps and chicken meat is 1.5 times larger than for
pulses. The unfavorable feed conversion efficiency
for an 1 products is largely responsible for the
relatively large water footprint of animal products

ity of Twente, P.0. Box 217, 7500 AE Ensc)

de, The Netherlads

compared w0 the crop produds. Animal products
from industrial systems generally consume and
pollute more ground- and surface-water resources
than animal products from grazing or mixed sys-
tems. The rising global meat consumption and the
intensification of animal production systems will

put further pressure on the global freshwater
resources in the coming decades. The study shows
that from a freshwater perspective, animal products
from grazing systems have a smaller bloe and grey

water footprint than products from industrial sys-

tems, and that it is more water-cfficient 0 obmin
ories, protein and fat through crop prodocts than

c

animal products.

Key words: meat consumption; livestock pro-
duction; animal feed; water consumption; water
pollution; sust.

ble consumption
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10.2

INTRODUCTION

Global meat production has almost doubled in the
period 1980-2004 (FAQ 2005) and this upward
trend will continue given the projected doubling of
meat production in the peried 2000-2050 (Steinfeld
and others 2006). To meet the rising demand for

animal products, the on-going shift from traditional
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extensive and mixed to industrial farming systems
is likely to continue (Bouwman and others 2005
Naylor and others 2005; Galloway and others
2007)

There is a rich literature on the expected
environmental consequences of increased con-
sumption of animal products (Naylor and others
2005; Myers and Kent 2003; McAlpine and others
2009; Pelletier and Tyedmers 2010; Sutton and
others 2011, and on the pros and cons of industrial

versus conventional farming systems (Lewis and
others 1990; Capper and others 2009). Specific
fields of interest include, amongst others, animal
welfare (Fraser 2008: Thompson 2008). excessive
use of antibiotics (Gustalson and Bowen 1997,
Witte 1998, h and others 2002; McEwen 2006,
the demand for scarce lands to produce the required

Mekonnen and Hoekstra (2012) A
global assessment of the water
footprint of farm animal products,

Ecosystems
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° Transicion a un sistema agroalimentario
incluyente

» ZAP rurales y pueblos indigenas, desarrollo

iIntegral. \ GLOBAL BUILDING
» ZAP urbanas, acceso a alimentos a través de o REPORT | INCLUSIVE

2020 | svstems

mMayores ingresos.

» Mujeres, acceso a bienes de produccion e
INnclusidon justa en todos los eslabones de las
cadenas de suministro.

» Jovenes rurales, oportunidades de educacion,
empleo y acceso a bienes de produccion.

» Adultos mayores, proteccion social e incentivos
para transferir bienes de produccion a jovenes.

» Jornaleros, trabajo digno y salarios justos.
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» Sistemas de informacion y prondsticos mensuales del
clima para la toma de decisiones

AGRICULTURA
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Boletin e so

» Sistemas de informacion de disponibilidad de agua y - =
pronosticos mensuales de lluvias

> Sistemas de alerta temprana y monitoreo de sequia y

huracanes Contenido Gestion de
riesgos de la
» Programas de atencion integral a eventos de sequia = agricultura
> Sistemas de alerta temprana de riesgos sanitarios s familiar
i 1A 1 ~21 jesgos d ccién n AL

> Sistemas de alerta temprana y gestion de riesgos de o 2 C

4 . 2.2 Riesgos de mercado

incendios

2.3 Riesgos financieros
2.4 Riesgos institucionales

» Sistemas de inteligencia de mercados

2.5 Riesgos humanos

» Mecanismos de aseguramiento o

4. Transferancia de riesgos

Conclusiones y recomendaciones
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Tecnologias para disminuir las emisiones




Grupo Consultivo para la Impulsar la Innovacion en el

Sector Agroalimentario

AGRICULTURA

COLPOS, INAPESCA, INCA Rural, INIFAP, SADER

Objetivo:

Proponer a la Secretaria planes, programasy acciones en el ambito de la innovacion que permita la
articulacion de los actores que intervienen en este proceso y mejorar los procesos de investigacion,
desarrollo tecnoldgico, transferencia de tecnologia e innovacion en el sector agroalimentario.

Equipos de Trabajo:

Produccion sostenible de alimentos
sanos y nutritivos para todos

Modelos sostenibles de consumo
Produccion favorable con la naturaleza
Medios de vida equitativos

Resiliencia ante vulnerabilidades,
tensiones y conmociones

JE—|

QIENEN

INNREN

Analisis del marco juridico e institucional para fortalecer
el proceso de innovacidon en el sector agroalimentario
Oficinas de transferencia de tecnologia

Vinculacion de la investigacion con el extensionismo
Términos de referencia para proyectos integrales de
Innovacion.

Definicion de Prioridades, Proyectos Interinstitucionales, Vinculacion y Coordinacion de Actores



Sistema de Innovacién Agroalimentaria - AGRICULTURA
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Sistema Nacional de Investigacion

Sistema Nacional de Capacitaciony
Asistencia Técnica Rural Integral

y Transferencia Tecnoldgica M

Sistema de
Innovacion
Agroalimentaria %

“-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

.
.
‘Q

Capacitacion y soporte metodologico
Secretaria Ejecutiva del Servicio de intervencion y organizacion

INIFAP, COLPOS, INAPESCA,

INCA Rural y la Secretaria i i

Definicion de procesos de
Administracién
Extensionistas.
Metodologias de
intervenciény

transferencia de tecnologia
Oferta tecnolégica
disponible

Necesidades de investigacion

‘ Red de
‘ Instituciones de
Innovacion ‘ .
‘ ‘ Regionales
@
*

*

Transferencia de tecnologia
disponible

Marco metodolégico
Intervencién y desarrollo de
capacidades.

Selecciony
seguimiento
extensionistas
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