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Abstract

Mostly determinants of environmental innovations atudied from a general point of view.
Yet evolutionist literature shows that the sectoam important variable, particularly studying
determinants. This paper works on the determinamftshe diffusion of environmental
innovation in grape growing as there are not mamm$ producing grapes with environment-
friendly practices. Our main hypothesis is that features of this agricultural activity
(permanent crop, non-point source pollution andcagiural policy) make that theoretical
determinants have to be studied in this particalase in order to better understand the
diffusion of environmental innovations in grape\wneg. Then grape growing is often pointed
out as using a lot of pesticides compared with rotlreps. Crop protection is however a
critical topic for the protection of the environnteA survey of an innovative way to reduce
phytosanitary treatments and also pesticides useBardeaux area shows that some
determinants have to be discussed. Even if theesaircost savings is real and rather known,
it is not enough to adopt this innovation. There Byo much organizational pressure and
competence needs in adopting such environmentaepses and consequently environmental
policy does not seem to be strong enough to béesrdmant at the moment.
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Introduction

Recently the goal assigned to the agricultural petidn has changed because of a strong
social demand of environmental protection (Aubeetoal., 2005). Farmers’ objective is not
to produce lots of products cheaply anymore buy thave to conceive green lucrative
products. Grape growing is particularly known tosome a lot of pesticides compared with
other crops and is considered as a pollutant &gctin spite of farmers’ consciousness about
the environmental stakes and their efforts, adoptd environmental innovations is too
limited. They face a double problem: how to takescabout environmental concerns being
competitive in the same time? Public research anfegsional organisms have developed
some environmental production processes as orgamaing or integrated production but
their diffusion is rather slow. Producers havenibegh economic information about these
new production processes. The estimated costsobf gractices are very high according to
the farmers (Saint-Ges, 2006). Consequently theyt cdetect the potential win-win
trajectories described by Porter and van der Lifid®95). Consequently, problems of non-
point source pollution and water contaminationl sgimain and it is time to focus on the
determinants of the diffusion of environmental imatoons in grape growing.

A large part of the innovation theory takes careualthe determinants of innovation and
about how they are adopted. Mostly determinantenvironmental innovations are studied
from a general point of view. Yet evolutionary taéure shows that the sector is an important
variable (Malerba, 2002). This paper aims to shtwat tthe theoretical determinants of
environmental innovations amongst technology pdsimand pull and environmental policy
and their role in the diffusion process have todisussed in the particular case of grape
growing. Our main hypothesis is that the featurfehis agricultural activity (permanent crop,
guantities of pesticides used causing non-pointcgopollution, agricultural policy) influence
the diffusion of environmental innovations in winarms and justify studying its
determinants. Are the theoretical determinantsvegiefor studying grape growing? Are there
other determinants? To explore our hypothesisnpgeguvas made on some grape growers of
Bordeaux testing a new way to reduce pesticide (ussearch program Agriculture and
Sustainable Development “Wine and environment”)isT$tudy highlights that the role of
theoretical determinants have to be discussed encise of pesticide reduction in grape
growing (cost savings for example). Path dependé&ncgther strong and there are too much
organizational pressure and needs of new competesaethat present policy could be
efficient.

This paper is structured in two sections. In thstfone, we examine grape growing
features and theoretical elements on environmémialvations to show the interest to have a
specific view on environmental innovations in tb&se. The second part presents the context
of the study and its main results. Finally, we ds around the main determinants
influencing the adoption of environmental innovasan grape growing.

l. The diffusion of environmental innovations in grapegrowing

Social demand and environmental policy are twoeredl pressures leading grapes
producers to change their agricultural practicegale into account their impact on the
environment. Farms are confronted with a stronger strong obligation to fit and to adopt
environmental innovations. We first show that iteevant to consider the particular case of
grape growing and then we discuss the opportunityhe theoretical elements to study
environmental innovations in grape growing.



I.1. Why to be focused on environmental innovationn the particular case of grape
growing?

There are several reasons that led us to takeesiter environmental innovations in grape
growing. First it is a crop really concerned by #revironmental stakes because of its strong
negative impact on the environment. Then it appdlaas if some single innovations are
adopted, more systemic reasonings are needed nowmpyove significantly the
environmental impact of this production. Finallyetfeatures of this activity could require a
particular study of the determinants of environrmaémtnovations in grape farms.

1.1.1. Grape growing need of environmental innowasi

Amongst the different crops, grape growing is time evhich use most of the pesticides
used in agriculture (20% on 3.7% of cultivated an@aFrance in 2005, Aubertot et al., 2005).
Most of the impact of grape growing on the enviremtnis due to this consumption of
pesticides. First, during a phytosanitary treatméme¢ main part of the pesticides applied
doesn’t reach the plant. The chemical moleculebifgothe air, the soil or the water. If they
are fixed in the soil (where they can stay for dies, they lead to phytotoxicity for young
vine plants and to toxicity for fauna. Some molesu&s herbicides can also be carried by
draining water or streaming water, and are foundlinvine basins (IFEN, 2006). Then, the
pesticides have an effect on the auxiliary fauaastg a more and more important need of
phytosanitary treatments. Because of these reagpape growing is pointed out as a
pollutant activity by the experts and the authesitiA demand also comes from the consumers
because of the risk to find chemical residues m whne. Consequently “the Grenelle de
I'environnement” planed recently to reduce the comgtion of pesticides of 50%. Finally, the
simplified technical ways developed these last y¢simplification of soil labour or intensive
weeding) have made disappear some interestingespasileguminous plants and have caused
a destructuralization and the erosion of soils.

These environmental stakes oblige grape farmethdage their technical practices. They
must find new ways to produce grapes respectingetivronment. Some new technologies
and new production processes have been develdpsdmk single innovations as anti drift
nozzles or new equipments have been adopted (Samt2006); it is now necessary to have
a more systemic reasoning. Farmers have to congidaylobal environmental impact of their
practices instead of making single improvementdedéa the environmental performance of
grapes production makes sense only consideringetiiiee technical way. For example it
seems to be more relevant to try to reduce thetsguts instead of spraying systematically
only trying to limit pollution with equipment limitg the drift. New systemic practices have
to be adopted and it requires a new reasoningasfymtion processes. Farms should insert the
environmental dimension in a consistent and systemaly. Our hypothesis is consequenly
that new production processes are central to tat@ account environmental concerns in
farms and we focus our paper on them. They carebeetl as environmental innovations (or
eco innovations). The broadly given definition gtt environmental innovations asedl
measures of relevant actors [...] which develop nd®as, behaviour, product and processes,
apply or introduce them and which contribute toeauction of environmental burdens or to
ecologically specified sustainability targgiRennings, 2000). As the environmental impact is
difficult to assess, this type of innovation canrmé defined through their absolute
environmental impact but rather in reference teratitive technologies (Oltra, 2008). So we
can define new production processes in grape ggpasnit is done in the larger definition of
the MEI report considering that an environmentalowation isthe production, assimilation



or exploitation of a product, production processrsce or management or business methods
that is novel to the organization (developing oppting it) and which results, throughout its
life cycle, in a reduction of environmental rislgllption and other negative impacts of
resources use (including energy use) comparedlévaet alternative§MEI Report, 2008).

1.1.2. A lack of diffusion of environmental innaeas in grape growing

Actually some environmental production processest@s organic farming or integrated
pest management. But their diffusion is really skrvd single in grape growing. There are so
few farms producing grapes respecting the prinsiplieorganic farming (9% of wines areas
being organic or in conversion in France in 20@&a Agence Bio Producers’ uncertainty
about the technical and economic results of enwiemtal production processes is important
and seems to limit their adoption (Saint-Ges anlisERergouignan, 2007). Consequences of
the adoption of such innovations are unforeseemwash as the technical consequences (on
yield particularly) and the economic consequenaédslifional costs, organizational pressures,
etc.) are unknown. Besides Pailler and Corade (2B@de shown that having no information
about the impact of a technical modification on élsenomic balance of the farm is the main
reason why the farmers are reticent to change graitices. Uncertainty is radical because
farmers are not able to identify correctly the siskken when they modify their production
process. They necessary look for the combinatioauatenvironmental and economic
performances and they are afraid that changingr thectices can be synonymous of
additional costs (Saint-Ges, 2006). According tcenth the economic viability of
environmental process innovations is not demorestrahey receive a risk in term of
economic impact on the farm structure. Consequeritlg diffusion of environmental
processes is slowed down in grape growing.

Producers dislike risk for several reasons: theyi@oking for economic stability; the past
incentives to improve yield; the previous failunesineyard protection; the present economic
crisis in wine. They are consequently reticent largge of technological trajectory as tey
can't detect relevant ones. They are locked inrtheine of intensive production. Intensive
production is the dominant design of current vitiere, commonly called conventional
viticulture. Conventional grape growers are in no@itregime as described by Winter (1984)
as much as there are a lot of important limitsheadoption of new environmental processes
despite they exist and so to change this regimesdtunusual processes for conventional
grape growers require a learning process to acaqve knowledge and competences. They
also have to arrest new organizational modes aadoreng methods to achieve their
implementation successfully.

1.1.3. Innovation in grape growing: elements ofiatma sectoral analysis

Mostly environmental innovations are studied fromeaeral point of view, whatever the
industrial sector. The level of analysis is rardigcussed (Oltra, 2008). Yet evolutionary
literature shows that the sector is an importaniabée (Malerba, 2002). Some characteristics
of different sectors make the innovation process\way from a sector to another. Possas et
al. (1996) precise thatector specific, firm specific and even institutigpecific features
should receive great emphasis, even more than geoees Agriculture is classified by
Pavitt (1984) as aupplier dominatecector. This sector is presented as having a loevy
degree of concentration, product homogeneity,agtcompetition about prices, low rates of
technical change and a limited innovation capabyyits own. Consequently agricultural



innovation is often studied in upstream industréss pesticides and fertilizers industries.
Agriculture has some specific features (Possak, €it%96):

- Production strongly depends on natural conditiomd the biological cycle is long.
The climate and the local conditions of cultivatiare particularly involved in the
need of crop protection,

- Sources of cost savings are very limited,

- Size and organizational of productive farms vargely,

- Its degree of technological appropriability is low.

In addition adoption of environmental innovatiorisfarm level is rarely studied. Yet the
producers are the central actor in the decisianrniovate adopting environmental production
processes.

Grape growing is a permanent crop. Compared witlerotrops it necessities more
phytosanitary treatments per surface unit. Indéedctop is not destructed once a year what
eliminate the potential sources of contaminatiod @rere is no crop rotation on the plots. In
grape growing potential sources of contaminatiorsteas soon as the beginning of the
cultural year. These sources can't be identified are only evaluated. Because there is a
strong possibility to fail, farmers spray as soom the meteorological conditions are
favourable to fungi (whether there is or not sosroé contamination). In the same way the
evolution of these sources can’'t be described pebgci here again it is evaluated. These
reasons explain that farmers don’t want to takesla and that the number of phytosanitary
treatments is very high. Because it is concentratetime and space and following these
numerous treatments, this activity has a strongachpn environment. Because they are
caused by a lot of individual firms, the damagessed at the environment in agriculture are
characterised by being a non-point source pollubonlarge scales and areas; they are
continuous even if they are unpredictable, inteetejlent and cumulative (Le Clech, 1995). It
is therefore impossible to link up pollution to ttaem which caused it.

Finally, we have to notice that public policies gnublic institutions (taking a large part of
the subsidies for research) are very present satiivity. If grape growing is not concerned
by past incentives to produce of the European Ajucal Policy, it is a regulated activity
(vield, prices sometimes and regulations). Conogrisubsidies we have to notice that some
of the agro-environmental measures contained inldbe reform of the European Policy
concerned grape growing. They consisted in a sybisidarmers having some environmental
practices. It appears that it was not very sucoésafbetter understanding of the features of
this activity should help us to identify the detémamts of the adoption of environmental
innovation in grape growing and consequently shdeddl us to suggest some new adapted
policy schemes.

[.2. Are theoretical determinants relevant for the diffusion of environmental
innovations in grape growing?

General innovation theory traditionally distingueshtechnology push, demand pull and
the market as relevant determinants of innovatictivides. In the case of environmental
innovations these determinants have to be complstélde strong influence of environmental
policies (Cleff and Rennings, 2000).



1.2.1. Technology push

Technology push determinants emphasize the indwidapacity of a firm to innovate.
Attention is turned here on the capabilities oiranfin terms of technology and knowledge to
develop or adopt innovations. The theory underlthes path dependency is really important
in innovation activities, and also thanovation breeds innovatiofBaumol, 2002). As it is
described by Pavitt (1984) low rates of techni¢enge and a limited capacity of innovating
by its own characterised the agricultural sectat grape growing as a part of it. There is an
important tradition of habits in this sector explag a part of the lack of environmental
innovations in grape growing.

Then a firm is encouraged to innovate only if itkes sense for it (Horbach, 2008). It
depends on the appropriation capacity of the flmihe case of grape growing, we see before
that the capacity of the farmers to identify theemtial profits associated to environmental
innovations is more than limited. A large part dlem think that additional costs are
necessarily the consequence of environmental irtiema It is linked to their dependence to
their path, because the large part of the pastesingovations adopted were more expensive
and restricting ones (new nozzles, new active uligrés, premises for pesticides, areas to
wash the sprayer, etc.). So they have the sammdeabout environmental processes and
hesitate to adopt them.

1.2.2. Demand pull

The demand from consumers or from other firmstiseraimportant in the diffusion phase
of innovation (Pavitt, 1984), particularly for enmnmental innovations. Farmers have no
interest to develop new production processes ifctiresumers don’t want to. We emphasize
before that there is a real demand about envirotaheare from the consumers. Wine as a
relative good image compared with other food preésluit is associated to luxury and should
ever respect the environment according to the coessi So this demand doesn’t influence
the producers as much as it seems that consuneermaready to pay more for it. According
to them, it should be a characteristic of such@lpct. In this context, farmers’ efforts are
minimum trying to respect the environmental regala{image, marketing) and are not ready
to do more.

[.2.3. Environmental policy

More than concerning other innovations the marleetinefficient for environmental
innovations because of the external negative effeagsociated. Therefore having an
environmental policy is necessary to encourageviaton. Porter and van der Linde (1996)
postulates that the firm dont’ detect the potentiaenvironmental innovation because it is
impossible for it having no experience dealing wstich problems and because it misses
information, knowledge and competences, organiaationes for example. They particularly
emphasize that the firm is not able to recognieecthst saving potentials of such innovations,
what it is true for grape growing as much as thieméas have no economic information about
the innovations proposed. So the famous hypothasieese authors is thanvironmental
regulation may lead to a win-win situation so thadllution is reduced and profits are
increased(Horbach, 2008). The offsets of regulation aredezad by benefit of productivity
for innovation processes and by quality improvenwmtcerning product offsets (Porter and
van der Linde, 1996). In grape growing, the adoptimf environmental processes of
production is rather more complicated because seramples show that environmental



processes as organic farming can suffer from lesguativity (yield) and that it can lead to a
improvement of wine quality (less pesticides resglin wine) despite it is a process nor
product innovation.

As it is underlined by Rennings (2000), environnaémiolicy should have segulatory
push-pull effectlt is no so simple in the case of grape growiBgcause of the type of
pollution (non-point source) it is rather difficati have an efficient regulation compared with
other industries. In chemical industry, norms (emois level) have been adopted to limit the
emissions of firms and these emissions can be atedrrather easily. Non-point source
pollution can't be controlled so easily and everewlthe measurement of this pollution is
possible (in rivers for example) the chemical moles found can’t be linked to a single farm.
It is very difficult to know the part of each farm the pollution. As an indirect way to
identify the behaviour of farms toward the envir@mnhsome regulations were set up as the
obligation to record every spraying practice on tHeyard, based on the supposed link
between the practices and their impact on the enment. But it is now impossible to control
all these registrations and a field experience shibwat it is not efficient. In the same way all
the environmental regulations concerning grape grgwre not very coercive and rather not
completely respected.

Consequently, policy instruments don’t create thghdst incentive to innovate.
Environmental innovations are certainly the resaflta more complex process in grape
growing. So the next part focus on the particulasecof the adoption of an environmental
innovation in grape growing in order to illustrabe question and to show how the innovation
theory highlights the process but doesn’t tak¢hallrelevant elements into account.

Il. The study of an environmental process innovatio in grape growing and discussion
around its determinants

The adoption of an environmental process innovatias been tested during the research
program ADD (Agriculture and Sustainable Developm@&ftine and environment” 2005-
2008). The different work packages lead us to ifiepbtential cost savings and to have a
first approach to the driving forces of environnaninnovations in grape growing. We
present this innovation, Mildium® and the resulbow@t costs. Then we discuss about the
determinants of pesticides reduction in grape gngwi

[I. 1. Mildium®: a new way to reduce pesticide use

The ADD research program lies in the hypothesig thassibilities to improve the
environmental performance of grape farms exist arel compatible with basic economic
imperatives for the management of farms, espec@lycerning pesticides use. Because of
the important use of chemical inputs we choosetudysa new pesticide reduction process
(Mildium®). We present it and the economic restilhis adoption taking a special care to the
cost saving potential, as previous additional cbaige been identified by farmers as the main
limit to adopt environmental innovations in grapewing (Saint-Gés, 2006).

[1.1.1. Presentation of Mildium®

The research work was led by research teams fréereht disciplines and focus on the
goal to reduce the number of phytosanitary treatmen grape growing (especially



concerning mildiou and oidium, diseases generatiagt of phytosanitary treatments in grape
growing). The method tested is Mildium®, a new rdeadecide triggering off a phytosanitary

treatment and was developed by INRA. The ambit®moi achieve a satisfactory level of
vineyard protection securing the quality and thargity of harvest with a limited number of

phytosanitary treatments. The rule is based onifsgp@bservations of the vineyard in the

field compared with meteorological data and witbalodata about the contaminations in the
way to reason the best and appropriate momentggetr off treatments against mildiou and
oidium (Léger et al., 2007).

Using this rule modify fundamentally the way theogqucers reason their vineyard
protection, usually based on the reasoning of #te df the first treatment and then spraying
always with the same cadence (nearly every fourtggys). Consequently it is a new
protection process for grape farmers. The techrylaged for spraying is the same (and
should be as better as possible) however the videylaservations necessary to trigger off
spraying require to acquire new knowledge and coemees, especially to identify oidium at
the early beginning of the disease. During the, t& decision of spraying was taken by
researchers to secure the production (first ye#inetest) but it necessities also experience to
take the right decision. These observations alad ® a re-organization of the cultural
planning as much as phytosanitary treatments araare programmed automatically and are
in competition with other operations. Despite oé tiechnical precautions taken during the
test, the risk associated to this rule estimatethbyfarmers is very high. Mildium® seems to
be an environmental innovation with an importantertainty.

I1.1.2. Method: measurement of innovations andt8rfor grape growing

Studying innovation in firms is not an easy taskéwse data bases were not made for it
until now. The traditional variables used to stukiyovation efforts in firms are patents and
Research and Development (R&D) expenses (Bouba @0§). They are rather not adapted
to study innovation in grape growing farms. Accaglto Possas et al. (1996) agriculture is
indeed a sector with low rates of change and hasyalimited capacity to innovate. It is clear
that innovation by its own is complicated for thype of firm particularly according to the
small average size of the farms. Because of tlasom research and development activities
are insignificant and the expenses can’'t be isolate identified when they exist. In the
general innovation theory, the effect of the firm&ze on innovation activities is
undetermined but it is easy to understand that sncall sized firms don’t really have the
possibility to innovate because of a lot of fixdthges to support. Patents are also very rare
in farms. As we say before, technical change ti@uadly comes from upstream industries and
is often technological change (pesticides, seeeldiliZers and farm machinery). Finally
agricultural data bases are rather poor concerinimgvation in farms, perhaps because their
proneness to innovate is rather low and becausdlifficult to measure it having no adapted
indicators. Consequently we first propose to caliuthe cost of this new process. In the aim
to bring an answer about the consequence of Mil@iuon the costs, a method of
management accounting has been set up and adapted\BC? because such detailed costs
have only be given from experts and show a importamiability. This method allows
calculating the cost of phytosanitary protectionfamms. Then other points were approached
by inquiry or recording of the farmers’ practices.

2 Activity Based Costing



[1.1.3. Results: highlighting potential cost sawng

Although this study concerns a few grape farinsBordeaus area it allows to have an
interesting though about the economic, agronomacal pathological consequences of the
adoption of a new decision rule for spraying (Milci®) tested on a plot of each farm thanks
to the collection of many information about thenfiar Concerning the potential economic
consequences of the adoption of this vineyard ptiote process the risk is important as it is a
major innovation for the farmers. Because the teldgical regime has a founding effect on
the organization of the firm and its evolution aguction process change is at least partially
linked to organizational innovation in the firm. &kadoption of such protection process leads
indeed to the need of new organizational methodthéenfarm. Reasoning the protection
process differently have an impact on the orgammabf others cultural operations. This
innovation also belongs to radical innovations andupposed to have important economic
consequences for the farm (Freeman, 1992). Mildiumquires in addition new and radical
knowledge and competences compared with the orekalle in the farm. Finally it seems
that this innovation constitutes a risk for thenfabecause it challenges organizational and
production habits.

This type of innovation can modify the economicdoale of farms (decreasing yields and
quality of harvest, investments, rise of productmsts). This new decision process implies a
different combination of production factors commhvéth the classical technical way. On the
other hand if it doesn’t require financial investitgein new equipments because the practices
are modified with a constant farm structure, ituiegs a personal investment to acquire new
knowledge and competences. Only the productionscosuld be modified following the
adoption of Mildium®. It is a really important catuence because costs are rather the only
lever for grape farm management as much as privgéyiald are nearly fixed iappellation
regime.

The economic consequences on the cost have bekratehcalculating the difference
between the cost of the traditional protection #rel cost of Mildium®. If the decision rule
allows farmers to reduce their pesticides use 608b depending the years, the cost reduction
associated is lesser. Indeed the major part ofdlseis constituted by fixed costs as material
and equipments. 2007 (a year with important dispasssures) the average benefit is around
82€ per hectare essentially constituted by produs# reduction when the traditional
protection cost is about 519€ per hectare (exceptyBs). Here we show that potential cost
savings exist in adopting Mildium®. However a syrwé the farmers after two years testing
the rule show that they estimate that this cosingaiss not important enough to compensate
for the risk taken in terms of quantity and quabifythe harvest. The farmers questioned argue
that cost saving is not a choice criteria for th@ncerning vine protection.

11.1.4. Other elements about pesticide reductiogriape growing

Calculated costs don't take into account the neeggssbservations to trigger off the
decision to spray. These observations have bedise@aby the scientists. However the

® Because of the difficulty to measure the consegesnf the adoption of an environmental processnenhand
(necessity to collect a lot of very precise infotima) and in the aim to identify relevant work pagks for the
next research program with more farms (A2PV 200812®n the other hand we make he choice to worlean
farms.

* The Bordeaux vineyard stretch on about 124 80@rfthcount around 9 000 farms and including 57 wffe
appellations.



previous entire adoption of the rule by the farmenstheir own, we have to explore the
conditions of its entire appropriation by the farmd-or the grape growers these observations
imply:

- A personal investment to acquire new knowledge (fo identification of early
oidium for example) and assessment to know whetrigger off a phytosanitary
treatment according to the different informatioraiéable in the rule (results of the
specific observations of the vineyard in the figltgteorological data and local data
about contaminations),

- An organizational investment as much as observati@ve to be well positioned in
the technical way and as the protection procesagehhas an impact on the others
operations,

- A modification of the farm routines, particularly ihe decision process.

These sides of practice change are the real maiitslito the potential adoption of
Mildium® on grape growing farms according to aletuestioned farmers. Besides a larger
survey about the determinants of pesticides reductiotisesh during the same research
program show that they are locked in a conventioitaulture and that it is more due to the
fear from diseases (consecutively to past bad eqpss), path dependency and competences
problem than to the potential cost of new practid¢arandet, 2007). The protection goal is
consequently they want to see no symptom on theyanad whatever the necessary practices
because wine growing is a cash crop and implies hegurns from pesticides use. Even if
some disease spots are acceptpdsteriorj one of the major limits lies in the goal proteati
of the farmers. They absolutely reduce the riskeemlly because yields are restricted in
appellationregime.

The main part of Bordeaux grape growers assertstime observations are ever realised
in the vineyard (Marandet, 2007). Yet these obgmma are only marginal and for the main
part are realised to confirm a decision and tofyereatments efficiency. They consequently
don’'t take part to the decision process to triggér a phytosanitary treatment. The
observations for Mildium® have to be made earliet enore specifically. Even if the farmers
have a lot of available information (wine magazjnewied news bulletins), this information
can't be the only support of a practice change Useathey are too general and the
information necessary to modify the practices nyaiis in tacit knowledge. The only
environmental innovations well accepted by the fsmare the ones with a risk as low as
possible (coming in general from upstream indusyrie

Grape farmers don’t seem to be ready to get ingbhlene in such a step because of the
opportunity cost. They haven’t enough time to acgjuew knowledge and competences and
above all because they are afraid from protectamiures. The choices made in routine
practices show that vineyard observations are iy for them. There is now a risk to let
the farmers apply this new protection process almmuse they don’'t seem to be ready to
give the right place to the observations in a tiprtessure situation having many other
operations to realize in the same period. Thisaghaiill then be very dangerous for vineyard
protection with all economic consequences assati@gtdegation of some plots, decreasing
yields). Innovation capacity of the farmers is alsuited by the routines of the farm:
superficial observations to verify the result o€ thineyard protection applied, too much
varied information, bad interpretation of availabi&rmation (always leading to spray) and
very important aversion to economic and technicsk. rBecause of this last point (risk

® Survey on 119 farms representatives of Bordeaueyard, 2007.
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aversion), it can be expected that the grape gowdl probably stay in their conventional
paradigm rather than changing their practices lsxdlne solutions for vineyard protection
are easier and well-known what is reassuring fenth

I1.2. Return on theoretical concepts
[1.2.1. No win-win trajectory in grape growing ?

The previous results show that as it is largely aiestrated in theoretical literature the
producers have little interest to adopt environrakinhovation. It is an important pressure for
them because they have the feeling to take a Bigfor the vineyard protection (despite the
good economic and technical results of the test tlma’t feel secure) and it necessities new
knowledge and competences. They have in additite &dvantages to adopt this innovation
because the main effect (reducing the negativer@mviental impact of the farm) is positive,
socially desirable and benefits a large public.: But

- As the consumers and other buyers don't seem taebdy to pay more for

environmental wine (there are also some doubtstaipaality taste of environmental
wine according to some consumers),

- As there is no expected productivity improvement,

- As the cost saving potential of Mildium® (or othengthods for pesticide reduction in

general) are not sufficient to compensate for isie r

farmers don’t detect any private return. It canepected that only farmers with a strong
environmental consciousness will adopt such primegbrocesses. But it is not enough to
reduce the impact of this activity on the enviromtmé& here is a market failure, linked to the
double externality problem described by Rennind30@ which causes a lack of private
incentives leading farms to under-adopt environ@leimnovations. According to the same
author, it should justify the needs of policy instrents and the fact that these instruments are
the main determinant of environmental innovations.

The present regulation is not strong enough to @mage the adoption of environmental
processes. A reduction of 50% of pesticides wasameed by the government for next years
but without clear explanations about the modaliti¥e suppose that it will be difficult to find
a regulation adapted to the case of this actiityongst the different instruments to reduce
pesticide use studied (tax, book of specificatigmeduct differentiation, ambient tax, quota
system), a differentiated tax appears as the nwmirtien. But at the moment farmers assume
that the price of the products is not the firsttesita to choose their protection way.
Consequently the impact of such a regulation valih the importance of the tax. A tax might
be environmentally ineffective for low levels (Daoand Fleckinger, 2008). Indeed this
solution doesn’t take into account the pesticicelistry lobbying. The farmers finally doubt
finding private returns compared with their pressittation in adopting environmental
processes as it should be the case according terRord van der Linde hypothesis (1995).
They argue that a tax let them only two choices:

- Taking an important risk in their protection prosegith expected serious protection

failures without cost savings because of the irsinggprices of the products used,

- Having increasing production costs.

But some new processes as Mildium® will then beergsting to fulfil the protection
objectives without increasing production costs.

11



[1.2.2. What about involving the collective dimemsof wine sector?

Environmental innovation is the result of comproesibetween various determinants and
objectives (Oltra, 2008). As it seems that envirental policy and demand side could have
little influence on the adoption of environmentahovation in grape growing, we take
attention to some supply side determinants. We ipusly show that cost savings and
productivity improvements are not expected but wektimg activities and supply chain
pressure can be an interesting way to encouragadbgtion of environmental innovation in
grape growing. Indeed, viticulture concerns a lbtactors interacting on a territory with
upstream structures (sellers of phytosanitary prtsjuand downstream ones (traders for
example). There are also wine professional orgasjisechnical institutes, research centres,
wine labour unions and wine cooperatives structutive territory and the wine sector.

Further to this survey and many discussions wighfnmers we make the hypothesis that
the existing relationship between the differentoextmay be a determinant to adopt
environmental processes. As a matter of fact famitis a large network could work together
with other actors and make the pressure decreasmghhe constraints and improving their
innovation capacity by this way. So the main limits the adoption of a process like
Mildium® (necessity of new knowledge and competenaesk aversion) can be exceed.
Some actors of wine networks as the cooperatives lemve some interesting knowledge and
competences. For example, cooperatives techni&ams their territory very well. They ever
assume a technical coordination between the farmespecially about phytosanitary
guestions and they have a direct relation with gheducers (face to face). They have the
capacity to choose the right plots representativa micro area. It would also reduce the
guantity of necessary observations on each farraddition they ever have the competence to
make the necessary observations. They require afldime but it is included in theses
technicians’ missions (as for other local wine migens). Finally they are expert to trigger off
treatments even if they traditionally use other enoicomplete rules. They only have to train
in order to master Mildium®. They consequently haveetter capacity of appropriation than
farmers and we notice during the research proghana lot of local wine organisms had a
strong interest in this vineyard protection process

It is of course not to say that all the processukhbe assumed by technicians. It could be
interpreted as a self-regulation of pesticide ysthk professionals. But the pressure linked to
Mildium® can be pooled at a collective level tos#ahe limits of environmental innovations.
We consequently suppose that the innovation cgpadita farm strongly depends on its
organisational routines. So a farm with an impdreard relevant networks (rather local ones
because of the necessity to know the territory weeyl and to train the farmers during the
process). We expect that the process could be deused in two parts:

- First farmers and local wine organism leading tfexess together,

- Then the operational phase assume by farmers.

Being involved in all the process phases improves individual innovation capacity of
farmers (learning by interacting). Learning proesswould be collective ones and farmers
could learn not only from their previous experiendaut also from other farmers and
technicians to exceed the pressures linked to sngltonmental processes. It is particularly
true in the case of cooperatives because farmarstfee collective themselves allowing them
a better appropriation of this method, of theiritery and to master new complex practices
developing cognitive mastery (Filippi and Triboul2006; Capitaine et al., 2008).
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The survey of Mildium® in grape farms confirms ttle@en if they have developed an
environmental consciousness such firms have a le@rycapacity to adopt innovations. We
showed that theoretical determinants as cost savaigl environmental policy are not
relevant today for pesticides reduction but thatirmportant thing to favour innovation in
grape farms is to combine the existing tools (golieith the collective dimension to activate
regulations.

Conclusion

Studying economic and environmental dimensionsaoh$ simultaneously have little
been explored until now. However the propositionnefv environmental practices has to
come with methods measuring their opportunity. Beeaof its strong impact on the
environment grape growing is particularly concerbgdhe environmental dimension. Within
this framework the paper shows that grape growiag $ome features calling into question
the traditional determinants of environmental insttons. It seems that demand pull and
particularly environmental policy are not so strofty grape growing than it could be
according to general innovation theory. We mobikoene papers of evolutionary literature
and grape growing features to show how it is irging to focus on environmental
innovations especially in this case.

In order to show it in a first attempt we analyzbe set up if an environmental
process innovation, Mildium®. Considering the padeés consumption of grape growing in
regards to other crops, it is relevant to focushis new vineyard protection process. We first
took interest in its consequences on the practiosts as it was identified as the main limit to
the adoption of environmental innovation in grapewgng. First results showed on one hand
that there is no additional cost and on the othardhthat the true limits to adoption of
environmental innovations lies in a lack of knowjed competences and organisation
necessary to set up such practices. Consequemtlsisth aversion of farmers is very strong
and they are locked in their trajectory. Then théividual innovation capacity of farmers
being very limited we explore two hypotheses tooemage the adoption of such processes.
First we consider the possibility of a tax on pades without being sure it could be applied
quickly, and then we consider the interest to nindivine local actors to improve innovation
capacity of farmers. These actors could coope@teombine the operational spraying by
farmers to a management of the process shared é@efiammers and local wine technicians. It
would constitute a management of innovation systentouraging the diffusion of
environmental innovations in grape growing limitittge economic and technical risks. The
most effective way to sustain production in theglaon and to limit pesticide use is finally
perhaps to combine regulation instruments withettteon of professional organizations.

So this paper suggests a first attempt to the mhatents of the diffusion of
environmental innovations in grape growing. Unanlg the features of this activity shows
interesting results and also the necessity to gbduinto the question in order to explore the
influence of the different determinants on the catyaof grape farms to adopt environmental
innovation combining productive efficiency and puotiquality.
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