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multiple dimensions of agriculture

il

The inescapable interconnectedness of agriculture’s different roles and functions

Social

Economic

Valuation of
environmental
services
IAASTD Environmental
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2. sustainabillity




o L5
a definition... \

“Sustainable development is development that
meets the needs of the present without

compromising the ability of future generations
to meet their own needs.” (UN Brundtland report, 1987)

Sustainability is the capacity to endure... it is
the long-term maintenance of responsibility,
which has environmental, economic, and
soclal dimensions

ensa civica



ECONOMICS:
profitability

SOCIAL.:
family and labour

SUSTAINABILITY
GRAZING
AGRO-ECOSYSTEMS

TIME
reproducibility
(equity)

ENVIRONMENT:
land use, landscape,
biodiversity
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conceptual framework to study M

N
sustainabllity of agro-ecosystems
e D A N environment
. o | other sectors I (institutional,
multi-functionality i of the economy socio-
landscape, biodiversity, [} | . o “Urbanization economics,
(ecosystem services) infrastructures |’ ,¥ physical)
_______________________________________________________________________________________ ’ L7 ?
s ) S

------------------------------------------------------------------------

agricultural policies| !

: . [ management :
ther sectorial policiea+ economics

global change
population
energy

intensification vs. N
trade agreements P profitability
extensification

""""""""""""""""""""

""""""""""""""""""""

climate change }

environment
land use,
natural resources

social factors
family and labour

consumption trends -
costs, prices

droughts, variability,

markets/ consumers) | |
extreme events

R
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2.1 evolution of pasture-based
ruminant systems

B
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economics: beef cattle N
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Moderador
Notas de la presentación
The monitored flocks are located in three communities in the northwestern corner of Spain (Basque Country, Aragon and Cataluña)
Three farms are placed in the Basque Country, an area characterized by good environmental conditions for the growth of pasture. They manage the Latxa sheep, a local breed oriented to milk production for cheese making. There is a certain variability of systems, ranging from transhumant to fairly intensive farming conditions
In Aragon we have monitored  five farms. Rasa Aragonesa is the most common breed, specially in the Ebro Valley. There are also other local breeds such as the Churra Tensina in the Pyrenees and the Ojinegra in the mountain areas of the south of Aragon.
All of them are oriented to meat production by means of different reproductive managements: in mountain areas, where the climatic conditions are adverse, they usually manage the flocks to have one lambing per year. However, in the centre and south of Aragon where there is a chance to grow cereals or irrigate land, a system of 3 lambings in 2 years has became more frequent. 
In the third area of the study, Catalonia, three flocks of Lacaune, a breed native from France, were selected. They are breed only for meat purposes under a system of 5 lambing in 3 years, also called star system. Dried animals are fed on grazing, but during the lactation period they are fed with own cereals, forage crops or concentrates


iIndicators, attributes and pillars

(7)

Family labour 14%

S

Added-value 11%

ATRIBUTE INDICATOR Pillar INDICATOR Pillar
o il Feed efficiency 13% €
Productivity '3l Animal sales 12% €
(8) . Herd fertility 9% €
Land productivity 13% o Animal/ WU 8% €
Wildlife conflicts 10% E
(5) S
Adaptability Distance markets 10% S
3 Communal areas 10% E
(7) S |Distanceto S
Land access 17% S | Slaughterhouse 7%
S |Distanceto services 11% S
: S |Hired labour 8% S
Equit : :
quity E | Leisure time 6% S
(10) Energy efficiency 13% E | Stocking rate 6% E
Protected areas 11% E | Local breeds 5% E
Self- Own area 13%
sufficiency Subsidies 13%




stakeholders perception of g

sustainability: farmers point of view

Importance of indicators Top 3 per attribute

* 46% economics * 60% economics

» 35% social » 33% social

* 19% environmental * 7% environmental
Policy makers’ priorities Farmers’ priorities
 Climate change (GHG) * Maximize grazing

e Pollution * Energy efficiency

* Water <x> » Use of protected areas
e Land use change » Stocking rate

e Landscape  Local breeds
* Biodiversity  Wildlife conflicts

Mensa civica 16


Moderador
Notas de la presentación
If we consider just the classification of sustainability in 3 pillars, the focus group discussion led to But if we consider only the first 3 top indicators per attribute, according to the weigh given by the focus group participants, these percentages varied to 60%, 33% and 7%, for economic, social and environmental pillars respectively.


E.qg.: trade-offs among sustainability pillars v

N

Social

—— 1L/1Y 3L/2Y ——5L/3Y —<-D
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2.3. animal production and ther:.
environment




livestock — environment i

e negative impacts
—emission of greenhouse gases (CO,, CH,, N,O)
and ammonia livestock’s long shadow
—land degradation and deforestation
—pollution of soils and water
—biodiversity loss

* pOsitive Impacts
—extensive systems (low-input): landscape and
biodiversity conservation

—prevention/ regulation of environmental hazards
(forest fires, erosion, desertification)

—storage of carbon in grasslands (34%, forests 39%)

Mensa civica 19
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different ecosystem services/ public goods

different farming systems render
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emissions of different el
animal types

kg CO2 eg/kg animal protein

Pig Chicken Beef Milk Eggs

¢ What about sheep?

Mensa civica 21



3 contrasting sheep systems %

FRANCE

e

{}%ﬂnﬂ
X
e

1. Grazing or pastoral system:
* Alpine mountains.
« 1 lambing per ewe per year.
* Free ranging.

2. Mixed sheep-cereal crop system:

» Mid-altitude Mediterranean ranges and
plateaus.

« 3 lambings per ewe every 2 years.
« Grazing daily with shepherd.

3. Industrial system or zero grazing:
e Low altitude semi-arid conditions.
* 5 lambings per ewe every 3 years.
« Keptindoors all year round.

Mensa civica




here ing from

O O Qe
......................................................... R A—— A
SUEGE ° ——J] Products
: Animals 7 _
Inputs Services

l

Manure
O
@

Off-farm Land

feeds

O
Q

(on-farm)
Farm gate to grave

Cradle to farm gate
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GHG emissions corrected for each SFS

No allocation

N
|
Allocation

kg CO,-eq/ kg LW kg CO,-eq/ kg LW
Grazing (L) 25.9 53.6 % > 13.9
Mixed @Li2y) 24.0 73.9 % > 17.7
Zero grazing 19.5 100 % > 195
(5L/3Y)
Multifunctional agriculture
| : 1
— Publg:egrj\(l)igg: and e Non-marketable
l e Inherently linked to
: Conservation of Maintenance of extensive livestock farming
Animal products biodiversity cultural landscape systems IEEP (2009)
Prevention of
hazards: forest fires Etc.

- (Med)

Mensa civica
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mitigation in feed, the options [»+

What's better? Edible Non Edible
High digestible  Low digestible

Sheep
Beef
Dairy
Swine

Poultry

EMISSIONS PER FUNCTIONAL UNIT >

Multifunctional ruminant production

25



3. multifunctionality e
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a definition... -8

Multifunctionality is a systems oriented concept. It
addresses the fact that in addition to the provision of
private goods like food and fibre, agriculture also
provides a set of public goods.

The most central public goods are:

 Landscape & biodiversity values: cultural heritage,
amenity value of the landscape, recreation/access,
scientific/educational value.

* Food related aspects: food safety and food
quality.

* Rural activity: rural settlement and economic
activity.

Mensa civica 27



animal
welfare

landscape
biodiversity

rural
development

MULTIFUNCTIONALITY
OF GRAZING AGRO-
ECOSYSTEMS

product
quality

Mensa civica
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ecosystem services...

Humankind benefits from a multitude of
resources and processes that are supplied by
natural ecosystems. Collectively, these benefits

are known as ecosystem services.

ecosystem services are benefits that
people get from nature

ensa civica 29



types of ecosystem services

Provisioning: products obtained from the ecosystem,
l.e. food, timber, fiber, fresh water, etc.

Regulating: benefits obtained from the regulation of
ecosystem processes, i.e. regulation of climate,
erosion prevention, water regulation, etc.

Cultural: nonmaterial benefits people obtain from
ecosystems, i.e. spiritual enrichment, cognitive
development, recreation, aesthetic experience, etc.

Supporting (habitat): ecosystem services that are
necessary for the maintenance of all other ecosystem
services, i.e. primary production (photosynthesis), soil
formatlon nutrient cycling, water cycling, etc.

Mensa civica
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Trade-offs between production [
and environment

2
g

N

* Trade-offs occur when
the delivery of one
product or service is
reduced as a
conseguence of the
Increased delivery of
another product or

i o cropend service

Mensa civica 31



i
ecosystem services & biodiversity °

...what Is the role of Biodiversity?

o for ecologists, provision of ecosystem services Is
directly related to biodiversity

 biodiversity underpins ecosystem integrity or
ecosystem state

ensa civica 32



drivers of biodiversity loss in Europe

EEA, 2004. High Nature Value
Farmland: characteristics, trends
and policy challenges. European
Environmental Agency.

Intensification/
specialization
of agriculture

Marginalization/
abandonment of
HNVF

Biodiversity conservation
Provision of public goods

greater semi-

biodiversity% HNVF % natural
index grassland

Mensa civica 33



Annex Table 5

inherently linked to
certain types of
agricultural activity

The number of practices providing each public good

within each farming system

Mensa civica

vegetables

c
> o an 0
2 o| = - L, B8 £ | ©
w T © 2 £ Z | > -~ E = =
e 5 © (< R = = 2020 = =
g 3 0 > = w g |5 Flaw o I
c 2 o = = = o |m 5|m T =
28| ®| O T | | s |gcleB | 5|0
8 2| m 2| 28| |Eg8|IgE35 |5 | WL
s F g g % (= m|= E — @
Farming System = = v |T 0|0 = e
.Penna-nenjcly housed 1 1 5 3 1 0 1 3 0 0 0
intensive livestock
Intensive
e 37 14 21 18 1 13 5] 16 2 b 1
Extensive outdoor
livestock and silvo- 46 | 24 | 31 18 1 17 7 16 2 11 8
pastoral systems
Intensive arable 27 10 19 16 7 g B 6 2 4 0
Extensive arable 34 13 24 19 2 15 5 8 5 8 3
LT 0 |12 |20 22| 3 |10 4 |16 4] 4|1
arable/pastoral
Extensive mixed
57 27 42 30 4 24 9 15 5 11 8
arable/pastoral
Intensive permanent 75 8 16 9 3 11 5 4 4 6 0
crops
Extensive permanent 29 |19 |25 | 11| 3 | 12| 5 | 3| 4| 3 |1
crops
Horticulture under glass 11 0 3 10 3 4 0 4 4 1 0
Horticulture field crops 22 7 10 | 14 3 12 2 4 2 4 0
Rice 19 8 16 9 2 10 1 4 3 2 0
Lomi st e B At 5| 6 | 1215 3 |10] 3| 5| 4| 4]0

10 — 19 high-scoring practices

Key

20+ high-scoring practices
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effect of grazing on vegetation

250 ha Pinus nigra

0.2 LU/ ha
2000 Herbaceous vegetation Shrub vegetation

f__s ‘CU 5000
= S
= a

o> 1500 o 4000
~ 'Y
3 n

2 S 3000
c e
o S
= m

m 2000

1000

0

0 1 2 3 4 5 6 0 1 2 3 4 5 6
year year

[ ] Grazed
] Non-grazed






effect of grazing on landscape: current situafion




effect of grazing on landscape: abdnm
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3.1 valuation of publiég)ods

Different functional units r
Different temporal and spatial sCa ="
Different perceptions by somety
No market price | '
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. . . - B
Ecosystem Services valuation: socio-cultural | ¥-

1.Do you know the term “ecosystem
services™? (Other words for the term,
examples)

2.How do you think livestock production
affects the environment and vice
versa?

3.How these relationships between
livestock production and the
environment affect you?

4. \What geographical areas/ places can
you identify that show the effect of
livestock on the environment?

5.Do you agree society needs to pay
the delivery of environmental
services? Who? In what way?

Mensa civica
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Ecosystem Services valuation: Mediterranean |

0%

Provisioning

Food (meat and milk)

Raw materials (firewood, forage)

Water

Genetic resources l

Medicinal resources

Ornamental resources

Regulating

Disturbance prevention (forest fires)

Water purification/ waste management

Soil fertility/ erosion prevention

Air quality regulation

Regulation of water flows

Climate regulation (incl. C seq.)

Pollination

Biological control (pests)

Suppo
rting

Gene pool protection (biodiversity maintenance)

Lifecycle maintenance (nutrient cycling, photosynthesis)

Cultural

Aesthetic (landscape/ vegetation)

Recreation/ tourism

Spiritual experience

Culture/ art

Education/ cognitive dev. .

5%

10%

15%

20%

o

25% 30%

Farmers

Citizens

Mensa civica
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Ecosystem Services valuation: economic ey
M 4

N

How do we measure ES/public goods?

Total economic value (TEV): sum of output
values (the values generated Iin the current state
of the ecosystem, e.g., food production, climate
regulation and recreational value) as well as
Insurance values, now and in the future.

Mensa civica 43



Total Economic Value (TEV)

TOTAL ECONOMIC VALUE
I

I
USE VALUE NON-USE VALUE

}

less tanglble more difficult.to measure

= | G R S~ ws

DIRECT INDIRECT OPTION VALUE BEQUEST EXISTENCE
USE VALUE USE VALUE Our future VALUE VALUE
Resources used Resources used possible use Future generation Right of existence
directly indirectly possible use
* Provisioning * Regulating services ® ALL senvices * ALL services * Supporting services
services (e.g. (e.g. flood (including (including (e.g. panda, blue
water, fish) prevention, water Supparting Supporting whales, wild eagle)
e Cultural & amenity purification) services) services)
services

(e.q. recreation)

44
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Non-use value B

N

» do not involve direct or indirect use of the ecosystem service, but

reflect the satisfaction that individuals derive from the knowledge
they exist (e.g. enjoyment of a beautiful landscape)

* related to moral, religious of aesthetic properties of individuals

e markets do not exist

Stated preference methods

e Choice modelling Individuals are asked to choose their preferred
alternative among several hypothetical land uses. Each scenario of
land use is described by a number of attributes (e.g. vegetation cover,
landscape fragmentation, biodiversity index, human activities, etc.).
Individuals make trade-offs between the levels of the attributes
describing the different alternatives in a choice set.

« Underlying rational decision process

Mensa civica 45



Ecosystem Services valuation: choice model U
n |—— B I
LV
Policy A Policy B CURRENT policy J
Landscape
strong increment of bushes light decrement of bushes light increment of bushes
reduction of meadows and crops light increment of meadows and crops meadows and crops are maintained
Bearded vulture 7 pairs 15 pairs 11 pairs
. ; 6 forest fires 2 forest fires 4 forest fires
TiEs il per year per year per year
2 quality products 6 quality products 4 quality products
Prodict lit available available available
. roauc qu_a ity sheep cheese and " sheep cheese, lamb sheep cheese, lamb
linked to territory lamb meat . meat, pasture pork meat meat, pasture pork
and olive oil, pasture beef meat and olive ail
and organic lamb
R e te Ta
Annual cost Hé 75 € 45 €
o -
CHOICE OB Oc
Mensa civica 46



Example of ES quantification: economic

Total Economic Value (TEV) (€ person year?)

Total Economic Value (€)

General population Local population

H Landscape (non-extractive direct use value)

@ Bicdiversity (non-use existence value)

B Product quality (extractive direct use value)

@ Forest fires (indirect use value)

Current level of support
45€ person year?

Mensa civica
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WTP (€ person -1 year -1)

80

60

40

20

General sample

WTP (€ person -1 year -1)

Liberalization Targeted support

80

60

40

20

Local sample

Liberalization Targeted support

[+

N

Willingness to Pay (WTP) (€ person-1 year-1) for ecosystem services in different policy scenarios

——=Landscape
- Biodiversity
=—Forest fires

= Product Quality

Mensa civica
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3.2 food quality:
conservation of natural resources
as extrinsic quality attribute




animal
welfare

MULTIFUNCTIONALITY

OF GRAZING AGRO-
ECOSYSTEMS

landscape
biodiversity

rural
development

product
guality

producers < ~

Mensa civica

consumers
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I'm

the “perceived quality approach” *

e concept of food quality is multidimensional,
subjective and constantly evolving

o extrinsic attributes (focus on the production
process) are increasingly important for
consumers. e.g. environmental friendly or animal
welfare considerations

« the relative importance of these attributes differs
for consumers with different characteristics

Mensa civica
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conceptual model of perceived quality

PRODUCT

/ Quality characteristics supply\

Industry
Production

!

Processing

y

Distribution

CONSUMER QUALITY PERCEPTION PROCESS

/ information

consumption

y

.

Meal
. -preparation

Experience

quality

purchasing
— Cost Pl Cost cues ’ Sear_c h
| quality
—» Intrinsic | Intrinsic | —
characteristics cues
"
| Extrinsic . Extrinsic | | Credence
characteristics cues ;’ quality

/

Mensa civica

Perceived
quality

CONSUMER
PERSONAL FACTORS

Values/ concerns
Lifestyle
Usage-goals
Socio-demographicJ

ENVIRONMENTAL
FACTORS

Economic

Social

Marketing factors

L Cultural trends

52



Importance of lamb extrinsic quality attributes

origin

environ. friendly

O=not imp.

storage

animal welfare

Mensa civica

1=important
2=very imp.

processing/packaging

—4&— England
- 4% - France

animal breed —&—Spain

animal feeding

— > - Total Lamb

53



Importance of “environmental friendly” production of
lamb for different groups of consumers in Aragon

100%

75%

50%

25% -

0% -

Mensa civica

Group |

[

.

4%

Group I

37%

Group Il

19%

Group IV

16%

Group V.  Total sample

14%

Don’tk now

B Very Important
B Important

O Not important



linking producers and consumers.:
“consumer-led product development”

consumer research
-purchasing motives
-market segments

lamb producers in HNVF
extrinsic attribute of the product:

“extensive sheep farming systems
are essential for the conservation
of natural resources and
landscape in HNVFs”

Product development

%

\V 4

-certification
-branding/ labelling
-communication

Mensa civica

consumers with
ethical concerns

increasing importance of
credence quality:
-environmental friendly production
-animal welfare
-safety/health concerns

55




4. wrapping up!
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take-home messages 2

1. animal production systems are not static, they
evolve according to general drivers (policies) but
also to family/ local circumstances

2. sustainable agriculture = env. friendly agriculture
e environment
e economics
e social

3. multiple trade-offs or compromises
e e.g. economic vs. environmental
e e.g. carbon footprint and ecosystem services
(biodiversity, landscape)

ensa civica 57



A

take-home messages

4. animal agriculture can be multifunctional
(delivery of public goods or ecosystem
services), but not all farming systems are

5. there is need to objectively value “non-
market” functions of animal agriculture
and integrate public goods into global
evaluation frameworks

ensa civica 58



take-home messages ”

5. concept of quality is multidimensional,
subjective and changing

6. quality does not only depend on the
product itself, but on the production
process (ethical concerns)

ensa civica 59



take-home messages

/. to understand sustainability/
multifunctionality it Is necessary a

systems perspective:
 multiple factors or dimensions
 multiple interrelations
« diverse spatial and temporal scales
 multidisciplinary dynamic approaches

A

Mensa civica
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