Estimating Sequential Multi-Choice Demand :
An Application to Pesticides Utilization in France.

Adélaide FADHUILE, Stéphane LEMARI E” and Alain PIROTTE

'ERMES (EAC 7181 CNRS) and TEPP (FR 3126 CNRS), Université Panthéon-Assas Paris 11
"GAEL (UMR 1215 CNRS), INRA-Université Pierre Mendés France.

Contact information :adelaide. fadhuile@gmail.com

Poster prepared for presentation at the Agricultural & Applied Economics Association 2010
AAEA,CAES, & WAEA Joint Annual Meeting, Denver, Colorado, July 25-27, 2010.

Copyright 2010 by Adélaide FADHUILE, Stéphane LEMARIE and Alain PIROTTE. All rights
reserved. Readers may make verbatim copies of this document for non-commercial purposes by any
means, provided that this copyright notice appears on all such copies.



Estimating Sequential Multi-Choice Demand
An Application to Pesticides Utilization in France

Adélaide FADHUILE Stéphane LEMARIE and Alain PIROTTE

Introduction

France is the third largest consumer of pesticides
in the world. This country has developed systems
of production based on the use of these products.
So, it appears very dependent on them. The use of
pesticides is often the only way for farmers to
maintain their yields. In this context, we will focus
on products choosen by farmers considering firms'
supply throught the estimation of their demand
function. To introduce differentiated choices of
products, i.e. introduction or the removal of a
product influence farmer choices, we consider
discrete modeling for demand function and
precisely discrete choice models when multlple
treatments are applied. —

Our goal is to
estimate an
aggregate demand
in the pesticide
market for farmer
considering
differentiated
products and
heterogenous
farmers in order to
explain their choice |
of products.
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Background

Previous studies have worked on the use of
pesticides by estimating elasticities of demand by
farmers, or impact of pesticide use on productivity
(see ). They were mainly interested in explaining
the quantity without taking into account the
diversity and the characteristics of the pesticides
product that are used.

When consumers purchase heterogenous products,
the common approach is to consider brand choice
models specifying a multinomial logit approach,
total demand for one brand is computed
aggregating all purchase probabilities by brand
times the whole market size of a market segment.
Introduction of multi-products is provided by
Hendel (1999) (Following by Dubin and McFadden,
1984). He focuses on "task" characteristic for a
purchase, and consumer maximize their profits by
choosing the number of units of each brand.
Augereau et al. (2006) consider bivariate probit to
estimate the demand of one type of product, thus
it could exist correlations between choices.
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Model specifications

Considering the number of treatment and the probability that a farmer reach
the last treatment, we estimate a sequential logit demand. Treatment are
ranked on the basis of the growth stage of the crop at the date of application.
Individual farmers characterics are introduced to explain the probability that a
farmer reach the last treatment. We suppose that farmer maximize their utility
function by choosing the products and treatments to apply. The estimation is
provided on each sample for which farmer applied at least "s" treatments.

Now, we consider the type of treatment, and we estimate the probability that a

Results

The first results of our estimates on
treatment choices highlights that
the effect of the doses is more
important on the first applications,
and smaller when the number of
treatments increase. Besides,
whatever the rank of treatments,
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The reference category for our estimation is
insecticides treatments (k=2), and results are
provided in table bellow for 2001. Where "k"

denotes the type of treatment, so k=1 and k=3 are
respectively herbicides and fungicides. We control
for region (regionk) and type of crop (cropk). The
covariates are the price of the product (pk), the
intensity of treatment (tfik), computed by the ratio
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informations on pesticides
use providing details on
each product applied : date
or growth stage 10
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Figure 1

. Area covered by plots, type
of treatments, and crops for 2001 and
2006 (in million of hectares)

application, doses and
name. This data on farming| 8
practices are merged with
regulation  dataset on
products authorisation to
consider its characteristics,
like doses, firm holder, or
age. Finally, we introduce
prices of products by
merging the previous data
with PCIA's survey.
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