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1. Introduction

What is the optimal policy to design a
« reserve » aiming at protecting biodiversity ?

Optimal : minimizing costs for a given
environmental objective

Reserve :

Agricultural land managed in a biodiversity-friendly
way

Both size and spatial pattern matter
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1. Introduction

The Little Bustard (Tetrax tetrax) population in France decreased by 92%
since 1980 mainly due to land use changes and intensification.
(Bretagnolle and Inchausti, 2005)

Most of the remaining population is located in and around Plaine de Niort.

Plaine de Niort has been declared Natura 2000 site to protect Little Bustard
endangered by the rapid decline of grassland area (60% between 1988-2000

Obijective:
15% of the zone covered by extensively managed grassland
Grassland plots are to be randomly dispersed across the zone

(radius 100-1 000 m)
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1. Introduction

Alfalfa, temporary and permanent grassland managed according to existing
agri-environmental measures aiming at the Little Bustard protection.

= "RESERVE"

Land cover Main requirements
no intervention between May 15 and July 31
no irrigation
limited pesticide use

mineral fertilisation < 60 UN, 40 UP, 80 UK
stocking density < 1,4 LU/ha
first cut after May 1

(yields and production costs adequately adjusted)
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1. Introduction

To compare different agri-environmental
policy instruments

Uniform subsidy
Auction
Agglomeration malus

Criteria :
Total cost of the agri-environmental program
Random spatial pattern
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1. Introduction

OUTOPIE model developed to analyse :
(“ OUTIl d’Optimisation des Prairles dans I'Espace”)

a) where the extensively managed grassland (“reserve”)
should be located so that the desired size and patte  rn
are obtained in a cost-efficient way

( “normative approach”)

b) how will the farms respond to various voluntary AE-contracts
and thus whether the latter will be  effective in obtaining
the desired reserve size and pattern
( “positive approach”)
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2. Methodology

mixed-integer linear programming model OUTOPIE
(Bamiere et al, 2009)

based on farm-level modelling
but contains actually 3 spatial levels
field *Basic element
farm oBelivigioel decision level
region / landsﬁ@é@ﬂ@i@faﬁﬂdrpplil@talfimﬁrahdscropping techniques
COﬂOW%H’Mé&A@@%@MginS
:Ega%[&%ggaﬂ% r%zia&grn analysis

*Feed requirements, fixed factors
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2. Methodology

Studied zone: 35 000 ha divided into 11 000 fields managed by 450 farms

Modelled zone: ! VT
] ] :
. : : - 7 %
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2. Methodology

Spatial pattern quantification: Ripley L function

If fields are (Poisson) randomly located

L(r) has a O expected value
3
25 -
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S 15 -
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0 — = et = == = Random
e B ———
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Radius [m]

( Confidence envelop to test the results against the

HO of Complete Spatial Randomness. )
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3. Instruments comparison

Subsidy (Bamiére et al, 2009)
Uniform compensation payment : 690 € /ha of reserve

Auction
First price sealed bid auction
Helps minimize the cost

iInspired by Latacz-Lohman and Van der Hamsvoort 1997
seminal work

Agglomeration malus

Compensation payment of 700 €/ha minus
a malus of 40 € / adjacent plot (edge)
a malus of 20€/adjacent plot (corner)
Helps minimize reserve aggregation

Inspired by the agglomeration bonus of Parkhurst and Shogren
(2002, 2007, 2008)
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3.1 SUbSIdy (Bamiére et al, 2009)

Compensation payment : 690 € /ha of
reserve

Reserve :
15% of the total area
aggregated

Cost of the program : 279 000 €
Farmers are over-compensated
Cost-efficiency not optimal
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3.1 Subsidy

u
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3.2 Auction

First price sealed bid auction
Helps minimize over-compensation

Inspired by Latacz-Lohman and Van der Hamsvoort
1997 seminal work

Reserve :
15% of the total area
aggregated
Cost of the program : 255 000 €

Better cost-efficiency
Farmers are still over-compensated

2010 International Conference on Integrative Landscape Modelling, Monpellier 3-5 February 2010



" A
3.2 Auction

7z 7
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3.3 Agglomeration malus

Compensation payment of 700 €/ha of reserve
minus a malus of 40 € / adjacent plot (edge)
minus a malus of 20€/adjacent plot (corner)

Helps minimize reserve aggregation

Inspired by the agglomeration bonus of Parkhurst and
Shogren (2002, 2007, 2008)

Reserve :
15% of the total area
random
Cost of the program : 283 000 €

Better spatial pattern
Farmers are still over-compensated
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3.3 Aaalomeration malus
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3.4 Reserve pattern comparison

L(r)
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3.4 Program cost comparison
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4. Conclusion

The auction is more efficient than the subsidy
alone, both for the cost and the spatial pattern

The agglomeration malus provides a better
spatial pattern but is more costly than the
auction and the subsidy

There Is a trade-off betwenn the cost and the
spatial pattern of the reserve

The design of the auction scheme could be
Improved with a scoring based on the location of
reserve plots
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4. Conclusions and perspectives

Environmentally optimal reserve pattern is the most costly one
trade-offs between the quality of the reserve and i  ts cost
MIN participation constraint appears cost efficient compared to MAX const.

- better spatial pattern for the same cost

Implementation/contract structure matters
- Impacts the cost of the improved pattern quality
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4. Conclusions and perspectives

*** Robustness of the results tested with  different spatial distributions of farms

** Simpler spatial pattern index
enabling to treat the reserve shape endogenously (c  onstraints or OF)

* Trade-off between the size and the shape of the res  erve investigated
- potential for further cost-efficiency gains
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RESERVE 15% per FARM: OLD MAP




DM = 04
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RESERVE 15% per FARM: DM=04
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DM =16
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RESERVE 15% per FARM: DM=16
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EX . carte avec parcellaires héetérogenes

« tout collé » : DM4
2E, 1C
« noyau + peériph’ » :
DM5-7
2E, 2C
« proches peu
contiglies » : DM8-10
2E, 9C
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