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THE ADOPTION OF BT-MAIZE IN GERMANY :
AN ECONOMETRIC ANALYSIS

Abstract

In this study, we theoretically and empirically @stigate the determinants of Bt-maize
adoption in German regions. Specifically, we askviibe regulatory framework, the farm

structures as well as the socio-political environmef GM expansion in Germany have

influenced regional adoption rates. Following acdigsgion of the relevant legal and economic
framework in Germany, we develop theoretical hype#s concerning regional variation in
Bt-maize adoption and test them econometricallyhwihique data at the Federal States
(Lander) and County (Landkreis) level. The studgvies evidence that the adoption of Bt-
maize in different regions is positively affectegl the amount of maize grown per farm and
by the European Corn Borer (ECB) infestation raiésre is also some evidence that the Bt-
maize adoption is negatively affected by the at&igi of the anti-GMO movement and the
establishment of GMO-free zones.

GMO crops, Germany, panel data analysis

1 Introduction

Since 2005 Bt-maize resistant to ECB (European Gaomer, Ostrinia nubilalis HUBNER) has
been allowed for commercial cultivation in Germar8ubsequently, adoption has been
picking up in the East German Federal States, hotatBrandenburg, Mecklenburg-Western
Pomerania, Saxony, and Saxony-Anhalt. These arandded by large farm structures and
are among the least densely populated areas of daagrmAlthough ECB infestation is
reported to be a serious problem in the southerts ph Germany as well (e.g. Bavaria and
Baden-Wirttemberg), Bt-maize adoption rates haws lmuch lower there, rarely exceeding
10 ha per State (BVL, 2008). At the same time, joutdntroversy concerning the principal
desirability of genetically modified (GM) crops i@erman agriculture has gained new
momentum, including partially violent destructiohfields sown with Bt-maize by members
of anti-GM movements. These opponents argue that &bp production may pose
unpredictable risks to human health and the enmirt, and that the technology may favour
undesirable farming structures and practices (wwntgchnikfreie-regionen.de).

Based on two regional panel data sets, we anahgsddterminants of varying adoption rates
in Germany. Given the paucity of rigorous analygi8t-maize adoption in Europe, it is the
first systematic study that analyses the influeotstructural and political determinants of
adoption in a multiannual setting. Following a dgsmon of the relevant legal and economic
framework in Germany in the second section, we ldg@veheoretical hypotheses concerning
regional variation in Bt-maize adoption in the thgection. The econometric methodology to
test them with unique data at the State (LAndet)@ounty (Landkreis) level is developed in
the fourth section. The fifth section presentsrdsilts and the final section concludes.



2 Legal framework for growing Bt-maizein Ger many

Following the EU legislation (2001/18/EC, 1829/200B330/2003 and 2003/556/EC),
Germany incorporated rules of ex-ante regulatiarhss a general code of Good Agricultural
Practice (GAP) as well as the creation of a putite register and ex-post liability rules (joint
and several liability) into the German Genetic Exegiring Act (GenTG) in 2004, coming into
force in January 2005. During the first three yeafrscommercial cultivation (2005 until
2007), the German Genetic Engineering Act (GenT@nhined rather flexible ex-ante
regulations with strict liability rules because coete and scientifically based safety measures
to keep cross-pollination of maize below the labglithreshold of 0.9% were not agreed
upon yet (&NTG 2006). This legal gap was initially filled by recomandations of the seed
industry which suggested the installation of 20 omwentional hybrid maize buffer zones
around Bt-maize fields. However, during the firstys little experience existed regarding the
possible risk of outcrossing, the risk of econowféenages and finally the risk of being held
liable. Thus, the fist years were characterised hiogh uncertainty and little practical
experience.

In 2008, isolation distances for GM maize of 15@nad 300 m respectively were defined by
the new regulation on GM crop production (Gentekiflanzenerzeugungsverordnung,
GenTPflEV), which are, however, not relevant for data analysis. However, as a matter of
flexibility, the new GenTG allows farmer to enteta private arrangements to reduce the
minimum distance requirements. All additional cosfsex-ante regulations and ex-post
liability which emerge from the GenTG have to berieal by the GM farmer exclusively.
This includes field registration in a national csiti@, compliance with security measures, and
liability in case of damage (@SMULLER ET AL, 2008). Only the costs of testing for GM
presence have to be borne by the non-GM farmer.

3 Deter minants of Bt-maize cultivation

Against the regulatory background for GM crop aation in Germany and the significance
of the anti-GM movement as well as from literatuegiew we hypothesise that a number of
factors affect the benefits and costs of Bt-maidepion such as the ECB infestation rates,
the maize area cultivated per farm, the ownersigipts in land, the importance of organic
farms in a region, the share of GM-free regions thredstrength of the anti-GM activists and
finally time (BECKMANN AND WESSELER 2007; BECKMANN ET AL., 2006). While some have
been discussed in the literature, several others hat been considered in adoption research
so far:

3.1. ECB infestation rates

From a farm management perspective, potential taties with ECB should be the prime
reason for the adoption of Bt-maize. Resistancénagéhis pest is the single benefit of this
maize variety and the profitability of Bt-maize a@dion is crucially determined by the
opportunity costs of doing so. High adoption raées therefore to be expected in those
regions where ECB has been a recurrent problerardtiire on the adoption of Bt-maize in
the U.S. reveals that the cultivation is confinedhose areas with heavy infestation rates of
the ECB. We assume that this also applies to Geyméuere high pest incidence is reported
from the Oderbruch region in Brandenburg{80DER ET AL, 2007) and parts of Baden-
Wirttemberg and Bavaria @BENHARDT ET AL, 2003). To test the effect of ECB infestation
rates, meaningful data on economically relevargstdtion rates is required. One plausible
measure is the frequency of infestation becaudepicts the heaviness of infestation in terms
of the percentage of infested plants and thus #eel fior the farmer to take action according
to the economic threshold. Unfortunately, corresiyog data for Germany is unavailable at
the Federal States level. We therefore had to werdur analysis to counties in Brandenburg,
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for which this data was collected for the years2@® 2007 and published by the LVLF
(Landesamt fur Verbraucherschutz, Landwirtschadt Blurneuordnung).

3.2. Maize acreage per farm

Assuming that ECB infestation is a recurring prombléhe second important factor affecting
the economic benefits of adopting Bt-maize is thmant of maize planted on a farm. Since
Bt-maize is an embodied technology, viz. incorpedain the new product, the economic
benefits of Bt-maize increase with the extent ofzaaultivation. The incremental benefits of
growing Bt-maize compared to the untreated contn@ estimated up to 93 € per ha
(DEGENHARDT ET AL 2003}. Thus without considering the costs of the reguiat
environment and assuming a constant infestati@enbémefits would increase linearly with the
area of maize cultivated on the farm. In this c#éise,Bt-technology would be scale neutral,
but the overall incentives to adopt Bt-maize waulctease with the size of maize acreage per
farm. However, ex-ante regulations and ex-posiliiglof coexistence introduce additional
costs, some of which may have a fixed cost chard8ecKMANN AND WESSELER 2007).
MESSEAN ET AL (2006) report additional on-farm costs for cnegtbuffer zones of between
60 and 78 € per ha depending on the size of thedte field, the width of the buffer zone
and the adoption rate of Bt-maize in the regiore @hthors further note that the smaller the
GM fields the higher the on-farm costs per ha cdusethe establishment of buffer zones.
Until the recent amendment of the German Genetigirteering Act in 2008, best
management practices for the cultivation of Bt-reaiere defined as ‘all measures to reduce
the probability of cross-pollination’ (e.g. buffeones, safety distances etc., GenTG, 2006)
and buffer zones of 20 m were the most common mnedsufacilitate coexistence. However,
the installation of buffer zones or safety distan@xuires a certain amount of cultivation area
depending on the required width. In the case od an2buffer zone, this theoretically means
that for planting only 1 ha of Bt-maize, a field méarly 2 ha in total will be needed (see
Figure 1).

Buffer zone of 20 m to adjacent fields Safety distance of 150 m to adjacent fields Safety distance of 300 m to adjacent fields
(until 2008) (if field surrounded by conventional maize fields) (if field surrounded by organic maize fields)

300 m
150 m

200 m

150 m

20m

140 m 200m 700m

=1,96 h =
i =16 ha 49 ha

Figure 1: Requirementsfor total field size according to different safety distances

Recent legal restrictions (the GenTPfIEV 2008) hiagletened these requirements even more.
Minimum distance is set at 150 m to conventionahd 300 m to organically cultivated
adjacent fields. For planting 1 ha of Bt-maize thmimum necessary field size will hence
increase up to 16 and 49 ha, respectively. Bt-madiogtion is thus strongly dependent on the

! Brooks (2007) has reviewed the gross margin feersg European countries. In Spain, gross margietiis of
growing Bt-maize were estimated between 67 and€38€r ha; in France between 98 and 120 € per ha.



possibility to create large maize fields. While ukegions before 2008 were less strict, this
factor will gain importance in the future. Besidbe buffer zones and the minimum distance
requirements, the ex-ante regulation may also deliixed costs, such as the registration of
Bt-plantation in the public site register and imfidng neighbours.

Summing up, the ex-ante regulation and ex-positlitiabules introduced in Germany turn a
size neutral technology into a size dependent leeling to the hypothesis that larger farms
or more precisely farms that plant more maize aoeentikely to adopt, given that maize is
subjected to ECB infestation. The influence of fdmen size on the adoption of GM crops has
been discussed intensively bgRNANDEZ-CORNEJO ANDMCBRIDE, 2002, ®MEZ-BARBERO

ET AL., 2008 and some of these authors also reportréfisant influence of the actual farm
size on the adoption of Bt-maize.

3.3. Ownership rights

Farmers interested in Bt-maize adoption face amqgtb&ential obstacle if they are not the
owner of their land. There are recent attemptsaofilords to prohibit the cultivation of
Bt-maize, because they fear liability claims in ecasf cross-pollination or a long term
negative side effects on their property. Beyond,thiany municipalities have already banned
the cultivation of GM crops from their land and geme holds true for the Protestant Church
in Germany (Evangelische Kirche in Deutschland, EK&g. http://www.epv.de/node/3371).
Taking this development into account, we supposa the adoption of Bt-maize is
significantly influenced by land ownership rightgvouring farms with more land in
individual ownership.

3.4. Importance of organic farmsin aregion

Organic production is obliged to refrain from arseuwf genetic engineering and is legally
protected against negative side effects of GM cupvation by larger distance requirements
since 2008. However, the significance of organienfag may also affect other conventional
farmers in the neighbourhood in their adoption siea. There are mainly two reasons why a
farmer might not adopt Bt-maize if his neighbours arganic farms: 1) higher likelihood to
face economic losses due to liability claims beeaosyanic produce receives a premium
price in Germany and 2) the need to create largeensdands (at least 49 ha for planting 1 ha
Bt-maize) to keep the prescribed distance of 30® mis neighbour(s). Although the larger
distance to organic farming was not required fré@¥@2to 2008, in practice farmer kept larger
distances to organic farmersq@SMULLER ET AL. 2008). Therefore we would expect that a
higher share of organic farming leads to a lowexpsation rate.

3.5. Number and size of GM O-free zones

An interesting phenomenon of resistance to Bt-maizeGermany and Europe is the
establishment of GMO-free zones (Gentechnikfreigi®een), which has been observed
since 2003. GMO-free zones are cooperative arraagsramong farmers, land owners or
downstream enterprises. This initiative has begpasued by the German Association for
Environmental Protection and Nature ConservatiddNB) in order to prohibit GM crops on
German fields. To become a member of a GMO-freeeztime farmer must contractually
refrain from planting GM varieties on his farm.those regions where significant initiatives
for GMO-free-zones are emerging, the social pressar farms intending to plant Bt-maize
might be high. Thus a region with a large shar&sMO-free zones may have a negative
influence on the adoption of Bt-maize. At the same, it is possible that the establishment
of GMO-free zones is itself driven by the expansidrBt-maize in a given region. Hence, it
Is an empirical question whether Bt-maize expansiod the establishment of GMO-free
zones reinforce or drive out each other.



3.6. Significance of anti-GM O activists

Many environmental groups (e.g., BURIOGreenpeace) are actively involved in the anti-GM
movement and support the establishment of GMO-fmees. Since farmers have to report
GM field location and size at least three monthilgeseeding to the competent authority,
Greenpeace and other groups are able provide etbiafiormation on the location of fields or
organise campaigns in order to exert pressure @Gt farmers. In past years, destructions
of GM fields have often taken place by membershef German anti-GM movement. A high
density of activists in nature groups could themefoe an indicator for GM-opposition in a
region and is expected to affect the Bt-maize ddoptegatively.

3.7.Time

As for other technologies, adoption of Bt-maizeai$ected by the time dimension. The
benefits and costs of Bt-maize adoption are suldgebigh uncertainty. On the one hand, the
ECB infestation rates may vary from year to yeartlee other hand the risk for farmers being
held liable for economic damages due to outcrossingery difficult to estimate. The
experiences gained over time may reduce the umagriand lead to increasing adoption in
the following period.

Summing up, the ECB infestation rates and the mgipgvn per farm are the two factors
generating the benefits of Bt-maize adoption, wiiile regulatory and social environment
impose costs that have partly a fixed cost charatteregions with a high share of rented
land, organic agriculture, GM-free regions and mamyi-GMO activists we expect the
adoption rate to be lower.

4 Econometric Analysis

In order to test the previous hypotheses, we atipanel datasets at the Federal States and
County level. These datasets include regionallyegaged information about GMO adoption
and various structural and socioeconomic variablesan annual basis between 2005 and
2007. They cover the early history of commerciahi&ize cultivation in Germany. Data was
obtained from the Federal Statistic Office in Gengnahe BVL3, the statistical service of the
churches and from the webpage of the GMO-free zohes following analysis takes only
into account the years in which Bt-maize croppirag\wegally possible and subject to the first
regulatory environment, that is from 2005 until 200As outlined above, the legal
environment changed significantly in 2008.

Our data allows principally straightforward testinfthe previous hypotheses, by using a
linear regression model:

Y, =% B+e&, 1=L.N,t=1.T, (1)
where y, is hectares under Bt-maize cultivation for givegions and yearsy, is a vector of
determinants,3 the vector of coefficients that is to be estimatadd &, a conventional,

identically and independently distributed erromterEstimated confidence intervals fgt

allow to statistically test the above hypothe$¢ss the number of regions afdthe number
of years. As two modifications of the general moae(1) we estimate a pooled OLS with
period effects (equation 2) and a fixed effects ebd@quation 3) either with or without
period effects.

Yo =a+A+x Bte, (2)

2 Friends of the Earth Germany
3 Bundesamt fiir Verbraucherschutz und Lebensmittedsheit



Ve =@+ A+ X StE, ®3)
The dependent variablg, indicates the Bt-maize cultivation in May of trespective year.

Although farmers are required by law to registex sowing area of Bt-maize early in the
year, normally not later than end of January, tbiéggn adjust their plans until sowing in end
of April or beginning of May. In the last years,ualy more than 30% of the initially

announced Bt-maize area was withdrawn. This may ldéfferent reasons, among others that
neighbours adjust their cultivation plans or tha#l Grmers yield to the pressure of anti-
GMO activists. Thus, from a decision making poifiview the opportunities and constraints

of the current year must be taken into account.tRisrreason, the explanatory variabbes

originate mainly from the same year. Data fromAlgeiculture Structure Survey are gathered
usually in March/April. Data from the GM-free zora® usually summarised in June.

Among the explanatory variables, the ECB infestatate and the maize area per farm are the
most important factors determining the private Migheof Bt-maize cultivation.
Unfortunately, systematic and complete annual dat&CB infestation rates is missing. At
the Federal States level, the Federal GovernmenGaimany provided information on
infestation rates only for the year 2005. The iatbc used displays the maize area in ha,
where at least 10% of the plants are infested ByB8B. In contrast, the Federal State of
Brandenburg provides annual information on the desgy of ECB infestation for the
Counties (data source LVLF). This indicator desesilthe percentage of plants infested by
ECB but does not provide exact information on tifested area. In the analysis we make use
of both indicators.

Because of the regional aggregation of the data,nthize acreage per farm can only be
calculated as a regional average, i.e. the maga divided by the number of farms. Although
not all farms cultivate maize the indicator prowdmformation on possible farm-level
profitability to plant Bt-maize. It is important toote that the aggregate data on Bt-maize
adoption is the effect of individual decision makifForm an individual point of view, the
infested maize area on the farm counts and ndbthéarea in the region. If the total infested
area within a region is high, but the individuafested area small, no Bt-maize will be
planted, as private benefits do not outweigh thetscd'he Bt-maize acreage in a given region
may grow if Bt-maize growing farms extend theirtmugtion or if new farms start growing
Bt-maize. Unfortunately, annual data on maize eation is only available for the Federal
States level. For the County level in the StatBraindenburg information on maize plantation
exists only for 2007.

As it was argued, the Bt-maize cultivation may legatively affected by the significance of
organic farming, amount of rented land, GMO-freee and the anti-GM movement. The
significance of organic farming is indicated by 8feare of organic farming in the Utilisable
Agricultural Area (UAA). For the ownership in lamngie used the share of owned land in the
UAA, and for the GM-free regions the share of desdlaGM-free land in total UAA. Finally

as an indicator for the strength of the anti-GM ement we used share of BUND members
in the total population. The data availability dif§ between the Federal States and the County
level. The share of rented land and the numbenaf@nmental activists are not available for
Brandenburg Counties. We therefore estimate diftemedels for the two aggregation levels.

There are two methodological problems in estimatiagsistent parameters in (1). First, as
[Bt-maize area in the Federal States] shows, thiews States differ by orders of magnitude
in their cultivation levels of Bt-maiZeOne likely reason is the principal differencesam

structures between East and West Germany. Furtmerntioere may be important latent

* There are five observations with zero Bt-maizetha dataset. While this indicates slight censomfighe
dependent variable, we ignore this problem in thiefing.
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variables having an impact om,, such as climatic and soil conditions, or unobsérv
abilities and preferences of farmers and consun@sond, several variables ¥3 may not

be independent of the Bt-maize cultivation decisiofn farmers. Notably, this could be the
case for the maize area planted per farm and ®esiablishment of GMO-free zones which
were probably be set up in response to impendingctiral Bt-maize cultivation in a given
region. Both problems will make, no longer independently distributed, so that estas of

[ are inconsistent.

We address the first of these concerns by includaggonal fixed effects in the regression
model. As a consequencg, will capture only the effect of relative changesx, on vy,

independent of the absolute level of Bt-maize eatton. To the extent that they are time
invariant, also the effects of all latent determmtsaof y, will in this way be eliminated. In

order to filter out the effects of changes in tiverall environment that are identical for all
farms, such as annual price variation, we alsaigielyear dummies in the model.

The second concern is addressed by estimatingstmimmental variable regression (2SLS) for
the Federal States level. The idea is to firsheste for maize area per farm and GMO-free
zones which endogenise these variables. It usalicpoms from a first stage instrumental
variable equation to estimate the equations ofsifsem in the second stage. The results of
this model are presented in addition to a more eotional single equation pooled OLS
model. As data on maize cultivation and environrakeattivists is missing for Brandenburg
Counties, we present single equation results isrrtfodel only.

5 Resaults

Estimation results for German Federal States aglaiied in Table 1. Model A presents the
results from a pooled ordinary least squares (Oh&Jel with time effects, whereas model B
shows an instrumental variable (IV) model where it@ize area per farm is instrumented
with the average farm size per region. This modebants for the possible endogeneity of the
maize area per farm. Model C presents a fixed-efferodel that also takes into account
possible regional and time effects.

Table 1: Regression estimates for Bt-maize cultivation in the German Federal States

Explanatory variables Pooled OLS Pooled 1V Fixed Effectsand Mean
period effects period effects period effects values
(A (B ©
Bt-maizeX Coefficient p-value Coefficient p-value Coefficient p-value
ECB infested area (ha in 2005) -0.002 0.327 -0.001 0.564 - - - 28707
Maize area per farm (ha) 25.06 *** 0.001 18.10 *0.018 184.61 *** 0.003 7.67
Land in cultivators’ ownership (% -2.098 0.603 -2.623 0.524 54.59 0.268 31.67
of UAA)
Organic farming area (% of UAA) 13.33 0.464 19.20 0.305 54.59 0.561 5.36
GMO-free zones (% of UAA) 2.91 0.790 0.030 0.998 45.39 0.245 5.05
BUND members (% of population)  347.06 0.233 256.41 0.387 -5055.3 *  0.075 0.36
Year 2006 (dummy) 40.16 0.613 42.55 0.599 -94.45 0.205 0.33
Year 2007 (dummy) 149.30 *  0.070 158.15 *  0.060 6-86 0.260 0.33
Constant -234.78 0.182  -178.21 0.319 -1716.7 .36
Adjusted R? 0.391 0.369 0.811

Notes: *Dependent variable is Bt-maize per region in thraesgear (ha). Model (B) uses farm size in ha as an
instrument for maize cultivation. ** (***): signiiant at 5% (1%) level. N=39 for all regressions.



Source: Authors’ calculations.

The results show that the main factor affectingplamtation of Bt-maize is the average maize
area grown on the farm. This result is robust aher whole range of models calculated.
Surprisingly, the ECB infested area does not hasg@ificant impact. There may be several
reasons for this: First, the information of the E{@E:station originates from 2005 and is not
updated for 2006 and 2007. Thus, the dynamicsepirttestation rates could not be taken into
account. Second, in Federal States where the @ufesta is large in total, but small per farm,
farmers are unlikely to adopt Bt-maize becauséeffixed regulatory (and social) costs. This
seems to be the case in particular for Bavaria Baden-Wurttemberg where in the ECB
infested area is estimated with 180,000 and 6020Mut the adoption of Bt-maize is only
5.8 and 7.2 ha (2007) respectively. The farm sizé the maize cultivation per farm are

among the smallest in Germany. Land ownership, rocgtarming, GMO-free zones and

BUND members have no effect in models A and B. bdal C, the increase over time in the
number BUND members has a significant negative ahpa the adoption of Bt-maize. This

suggests that the anti-GM groups have a negatipadhon Bt-maize adoption.

The results for Brandenburg Counties are shown abld 2. Certain variables were not
available, such as maize per farm (which was owabilable for 2007), land ownership and
the members of BUND. However, the information oa BCB infestation goes more into the
details as they provide yearly indicators for thegtiency of infestation. The main interest
here is whether infestation with ECB affects Bt-meaadoption in the following year. The
pooled OLS model (A) as well as the fixed effectsdel (B) demonstrates a positive effect,
as expected, which is significantly different fraaro at least at the 1 and 10 percent level
respectively. However, the effect vanishes oncer ykammies are included in the fixed
effects model. It follows from a closer inspectiohthe data (not shown in the table) that
relative changes of adoption rates in Brandenbwygn@es follow previous year infestation
rates with ECB rather well. Even so, as both irfiégsh and adoption rates are uniformly low
in the first year of our sample, the model cannatistically discriminate between a general
macro effect and an effect of ECB infestation idilydummies are included. Interestingly, the
increasing size of GMO-free zones has a statipficagative effect in model B and C on the
Bt-maize adoption rates in Brandenburg.

Table 2: Regression estimates for Bt-maize area in Brandenburg Counties

Explanatory variables Pooled OL S with Fixed Effects Fixed effects Mean

period effects (B) with period effects  values

(A) ©
Coefficient p-value Coefficient p-value Coefficient p-value

ECB Infestation (frequency) 6.072 ** 0.000 3.505 * .004 2.378 0.247  20.48
Organic farming area (% of UAA) -1.019 0.467 1243 0.627 5.341 0.822 10.88
GMO-free zones (% of UAA) -3.228 0.924 -8.664 * 0®R -9.155 ** 0.043 0.98
Year 2006 37.600 - 58.452 * 0.097 0.33
Year 2007 24.373 - 39.726 0.279 0.33
Const. -55.214 -112.21 0.664  -55.066 0.832
Adjusted R2 0.416 0.529 0.340

Notes: Dependent variable is Bt-maize area in sjuEs# year (ha). Model (B) includes 13 county duesni
model (C) 13 county and two year dummies. *, **}*sjgnificant at 10, 5 and 1% level. N=42 for all
models.

Source: Authors’ calculations.

6 Conclusions

Our analysis shows that the regional differencesBirmaize adoption are affected by
agricultural structures and the activities of theti-&MO movement. The regulatory

environment in Germany introduces additional fixaad variable cost to adopters of Bt-
maize. Although Bt-maize is a scale neutral tecbgwlcontrolling for damages caused by the



European Corn Borer (ECB) the additional fixed amdable costs transform the technology
into a scale dependent one. As the empirical aisabfspanel data at the Federal States level
show, the maize area grown per farm is the singlstnmportant factor explaining regional
and temporal variance in Bt-maize adoption. Atfeeeral States level no relationship could
be identified between the ECB infestation rates t#edBt-maize adoption. One main reason
seems to be that farms with little maize acreagenecompletely from Bt-maize adoption
even if they face high ECB infestation rates. Intcast, at the Brandenburg County level the
ECB infestation frequency turns out to be an imgrarfactor explaining the adoption of Bt-
maize. Brandenburg, however, is characterised tgetacale maize farming, where the size
of maize strands are unlikely to constrain Bt-maideption.

Surprisingly, other factors such as land ownersimg organic agriculture do not explain the
regional and temporal variation of Bt-maize adaptan the Federal State level. However,
there is some indication that anti-GMO activistsl &MO-free zones have a negative impact
on Bt-maize adoption. Whereas at the level of thenBenburg Counties the increasing size
of GMO-free zones constrains the adoption of Btzmathis could not be confirmed for the

level of the Federal States.
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