Schweizerische Eidgenossenschaft Federal Department of Economic Affairs DEA
Confédération suisse Agroscope Reckenholz-Tanikon Research Station ART
Confederazione Svizzera

Confederaziun svizra

Swiss Confederation

INGENIEURBURO HERSENER

. Okobilanzierungsstelle OBS
& TSM Treuhand GmbH, Bern Forschung & Beratung im Bereich Landwirtschaft, Energie und Umwelt
e e & ArGe Natur und Landschaft, Hergiswil

LCM in agriculture:

How can farm LCA contribute to an
efficient environmental farm management?

G. Gaillard, D. Dux, Agroscope Research Station ART
G. Muller, Okobilanzierungsstelle ArGe Natur und Landschaft

J.-L. Hersener, Ingenieurbiro Hersener
Thanks to M. Alig, S. Blaser and Th. Nemecek

Life Cycle Management Conference 2007
28/08/2007



ART

Promoting LCM thinking in agriculture (1):
Which challenges?

e Agriculture phase often plays a major role in
the environmental impact of the food chain

»There is a need to act

* High self-responsibility of farmers unusual

»Most measures are based on
prohibition (e.g. pesticide authorisation procedure)
standards to be kept (organic farming rules)

»defined by
Authorities
Private associations
Retailers and food industry
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Promoting LCM thinking in agriculture (2):
Which challenges?

* In general insufficient economic structure
»small to very small enterprises
»Little manpower

e Financial dependence

»0on governmental measures
»on retailers and food industry

* Incomplete feedback

» Feedback restricted to the measures. No feedback on
individual impact on the environment

»Rather bureaucracy than self-motivation
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Promoting LCM thinking in agriculture (3):
Which challenges?

e Agriculture is in general non product specific

»Respectively environment-friendly agriculture requires
multi-product systems

e Agriculture should be multifunctional
»Not only production of food, but also
»Production of raw materials, bioenergy, etc.
»Landscape function
»Environmental requirement
»Development of rural zones

 Dependence on variable external factors
»Fluctuation of climate
»Soil type
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Promoting LCM thinking in agriculture (4):
Which challenges?

Summarised: In the food chain
»farming often plays a great role in the environmental
Impact
»the farmer carries out, he is not a deciding actor

»risk of Small efficiency of measures is present and
occurs!
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Example milk farms

ART Energy demand per kg MIIK (reference year: 1998)

MJ Ag./kg Milch

Source: Rossier & Gaillard (2001 & 2004)
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@  Example milk farms
ART Eutrophication potential per kg milk (eference year: 1998)

Source: Rossier & Gaillard (2001 & 2004)
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+ Example milk farms

ART Aguatic ecotoxicity potential per kg milk (reference year: 1998)

Source: Rossier & Gaillard (2001 & 2004)

l (a) Verschiedene SM
04
B (w) Verschiedene

035 E | (W) Verschiedene SM
< 03] - 0 () Quecksiber (Hy,
S - )
= 0 (w) Cadmium(Qit+)
o 0.25 -
X 0 (w) Frosphet (FO43)
O
< 02 H (w) Fend
: , |
¢ 015 | = = - H o | Bwce

o == o = = 9
= = =1- 5 = o B Hgh M B () Restizide
S 01 = = o H o O =
S =2 B WEERL 2. Hi.Omofl-B ANEENELE O Vestieemesy
= = = =1= =i=1-=1 ] = -1 =1 1= alnl=
occ| ERZ RENEANNeEEREECN-NEECNERERREEN 0w
= =1 I o — =1 |= - O
0 = = =l I° B (9) Quecksiter (H)
s:%agmmmmaamaaa:wﬂNﬁmwaﬁa&ms B (5) Cahium(Q)

LCM in agriculture, LCM 2007, Zurich
Gérard Gaillard et et al. | © Agroscope Reckenholz-Tanikon Research Station ART 8



@  Promoting LCM thinking in agriculture (5):
ART Which challenges?

e Factors like production region, farming
system, play a role, but, comparatively, are of
minor importance

—->The farmer Is the key factor!
—>There Is a need to act at the personal level!

->We are convinced of the need of introducing
life cycle thinking by the farmers
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Project LCA-FADN (1) 2003-2010

Life Cycle Assessment — Farm Accountancy Data Network

* Project supported by the Swiss Federal Office
for Agriculture

 Establish an operating system with 300 farms
(during 3 years with 100 in the first year)

e Establish an information technology
Infrastructure

e Training LCM principles in the practice

* Develop concepts for evaluation and
communication (at farm, production type and
regional level) and practice them with farmers
and extension services
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©  Project LCA-FADN (2)

ART Life Cycle Assessment — Farm Accountancy Data Network

—arm recruiting

( )
Federal farm census / (65 000 farms*)

4 )

Farms represented by FADN (53 000 farms¥)

Reference network for economic
analysis FADN (3000 farms)

[ LCA-FADN network (300 farms)}

. J

. N )
* Stand 2004
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Project LCA-FADN (3)
Sampling plan

» 300 farms

 Stratified sampling, according to

»Farm type

»Production region (lowlands, hills, mountains
»Farming system: integrated production, organic farming

Farm type Lowlands Hills Mountains All regions
No. [Type IP | Organic IP | Organic IP | Organic IP | Organic | Total

11 Arable crops 12 12 0 12
13 Horticulture 3 3 0 3
14 Fruit growing 3 1 4 0 4
15 Viticulture 1 1 0 1
16 Other special crops 3 3 0 3
21 Dairying 19 6 29 6 15 19 63 31 94
22 Suckling cows 2 2 1 6 5 10 6 16
23 Other cattle 1 2 9 3 12 3 15
31 Horses/sheep/goats 1 1 1 1 2 3
42 Pigs 1 1 2 0 2
43 Poultry 1 1 1 1 2
44 Other pigs/poultry 0 0 0
51 Combined dairying/arable crops 20 2 3 23 2 25
52 Combined suckling cows 2 1 3 5 1 6
53 Combined pigs/poultry 24 6 22 2 3 1 49 9 58
55 Combined others/dairying 10 1 6 16 1 17
56 Combined others/cattle 4 1 4 1 5
57 Combined not attributable 1 1 1 1 2 2 4

106 18 71 11 34 30 211 59 270
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O Project LCA-FADN (5)

ART Limits of the system: What belongs to the farm?
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@  Project LCA-FADN (6):
ART Limits of the system: What does NOT belong to the farm?
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Project LCA-FADN (6):

Major features of farm LCA

« Subdivision of the farm in max. 14 product groups
»For example: cereals, vegetables, milk, pork etc.

e Interpretation according to 4 types of functional
units representing the whole multifunctionality
»Product unit, digestible energy, area, gross profit

* Interpretation concepts according to
»Impact categories (energy demand, eutrophication, ...)
»Selected emissions (nitrate, methane, ...)
»Input groups (infrastructure, fertilisers, seeds, ...)
»Product groups
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) Project LCA-FADN (4)
ART LCA of afarm according to SALCA

Examples SALCA =
_i “ ' .- Energy carriers SWISS AngCUIturaI
PHOCLCtiOn o [VINSE. Life Cycle Assessment

Data Feedstuffs

(AGRO-TECH) Developed at ART Reckenholz-

Tanikon Research Station
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Impact
coefficients

Energy demand
Greenhouse potential
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Cadmium-emission
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@ Project LCA-FADN (7):

ART Information technology infrastructure

%‘ Data collection
LU

Data transfer -
Plausibility test of
Production data

Data extraction
Data preparation Sw-components

LCA
calculation / Interface /

SALCAcheck Validation -

%/ ZAsend /L— Data transfer —_— New software

Selection and plausibility
Test of the main data

SALCAprep

OLCA center

Combinatio-n with

|_
EE Economic data
Data base
Interpretation
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Project LCA-FADN (7):

Interpretation - Principle

O Year 2002 B Year 2003

Values over +25%:

40% - 34% less favourable

0 environmental impacts

S 30% < than reference farm.
7] et
c O =] 24%
= el s
= =
E 20% - o << =
L O oo — 2c
© X < = ;r‘.’ S35z Values between -20%
S 10% 5o RS 23 and +25%: similar to
o Sl =0 0L c : -
o O o o> S BN environmental impacts
— 0,
© o o = 2 x, 1% L o2 of reference farm.
0
£ 22T
- §5 <
S -10% - z >3
= -10% O ¢
g -11% 1204 S N
- 0,
8 -20% - = 5%
- Values under -20%:
-30% -26% more favourable

Environmental Effects on Farm Level (per ha)
Source: COMETE (Bockstaller et al. 2006)

environmental impacts
than reference farm.

LCM in agriculture, LCM 2007, Zurich
Gérard Gaillard et et al. | © Agroscope Reckenholz-Tanikon Research Station ART



O

ART

Project LCA-FADN (8):
Interpretation — Communication (Examples)
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Conclusion

« Efficient reduction of the environmental impact
requires the implementation of Life Cycle Thinking
by farmers

e [tis avery challenging task!

* Required are:
»Training of Farmers and extension services in LCM principles
»Information technology infrastructure
»Interpretation and communication concepts of LCA results

e Test on 300 farms under way
»Data for 100 farms collected; 200 additional farms recruited
»Software programmes in implementation
»Interpretation and communication concepts in test

LCM in agriculture, LCM 2007, Zurich
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