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European Union (EU) coexistence policy is based on the principle of subsidiarity,
which implies a multilevel governance framework. Different legislative approaches
have been developed in EU Member States. These legal rules are oriented to both
preventing on-farm adventitious admixture (ex-ante regulations) and reducing
potential economic consequences (ex-post liability). So coexistence deals with a
subject of negative externalities involving an issue of property-right allocation
between farmers. Considering the impacts that coexistence policy has on GM
(genetically modified) crop adoption rates and the generation of trade distortions,
potential effects of the EU coexistence framework are reviewed from a theoretical
property-right allocation view. Derived from the analysis, property-right allocation is
focused on non-GM farmers according to EU regulation enforcement, which tends to
rigid coexistence measures. Nonetheless, the multilevel EU framework has led
Member States to pursue their aims: trade interests and social legitimation.

1. Introduction: Concepts and Basis of Coexistence

The European Union (EU) coexistence policy is largely formed of soft regulations,
mainly recommendations and guidelines, based on the principle of subsidiarity. These
rules define ‘coexistence’ as the farmers’ capacity and right to opt for genetically
modified (GM), conventional or organic agricultural production, in compliance with
the legal requirements of purity, traceability and labelling.1 Therefore, the core
intention of coexistence is to keep the agricultural diversity by means of maintaining
the three production alternatives – GM, conventional or organic.
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The former definition involved only economic and normative aspects related to
the accidental or adventitious admixture of GM crops in non-GM crops (ex-ante
regulations and ex-post liability). As a result, it focused on the implementation of
technical and economic efficiency measures. Those measures were oriented to both
preventing genetic pollution, which is distance-dependent (ex-ante regulations), and
reducing the potential consequences of inadvertent GM admixture for non-GM
farmers (ex-post liability). The orientation of crop coexistence acquires significance
in European markets given that non-GM productions can opt for a market price
premium. In this regard, coexistence deals with a problem of negative external
consequences – externalities in the sense of Baumol2 – from producer to producer, i.e.
from GM crop farmers to non-GM crop farmers, due to crop admixture because of
product differentiation and market price premium losses. Thus, the most conflictive
issue is the accidental or technically inevitable presence of GMO (GeneticallyModified
Organisms) in conventional or organic crops over the maximum tolerance level (0.9%)
prescribed by EU regulations.3 Surpassing the tolerance level, non-GM crop farmers
have to label products as ‘genetically modified’. In addition, coexistence becomes a
problem of social costs4 considering that GM crops may jeopardize the existence of
non-GM crops and the consumers’ right to choose is not assured due to the lack of
access to GM-free food.

According to the principle of subsidiarity, the Member States have developed and
implemented their own coexistence measures. Thus, the EU acts in a multi-level
approach based on the heterogeneity of European agriculture. In this regard, national
political decision-makers can design either lenient coexistence measures that transfer
the costs from accidental admixture to non-GM crop farmers, or rigid coexistence
measures which means that the costs are supported by GM crop farmers. The
implementation of any type of coexistence measure involves property rights alloca-
tion between GM and non-GM crop farmers. Property rights are frequently char-
acterized by a group of rights that define the ownership, the named incidents of
ownership5 (e.g. right to use, manage, receive income, etc.), and the protection of
these rights by law. Coexistence measures, as statutory regulations, can modify the
ownership of those rights, including land management and liability in incidents and,
consequently, entail costs for farmers. Costs in terms of the coexistence policy are
composed mainly of admixture prevention costs derived from fulfilling adminis-
trative registration and information procedures as well as technical segregation
measures; transaction costs induced by information and agreement with farming
neighbours; and costs of damages that materialize only when there has actually been
GMadmixture. Another economic concept that may be considered is the opportunity
cost that embodies the trade-off between the risk and return associated with GM and
non-GM crops. This is considered a global cost because it involves both coexistence
costs and the profitability gap due to growing GM crops instead of non-GM crops.

Considering the profound impacts that Member States' coexistence policies can
have on both GM crop adoption rates6 and the generation of foreseeable trade
distortions, this paper aims to assess potential effects derived from the EU coexistence
multilevel system by considering a property right allocation criterion – i.e. identifying
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the potential effects of property right allocation due to the framework of the EU
coexistence policy. We are basing this on the active link involving property right
allocation and coexistence measures, drawing on the efficiency and social legitimacy
sought by political interventions. Analysing the coexistence multilevel system
planned by the EU by using the potential consequences in farmers’ property right
allocation has not been a widely applied approach in the relevant literature. This
approach enables us to delve deeply into both: the potential causes that Member
States could have to implement lenient or rigid coexistence measures, and the
foreseeable consequences of adopting divergent coexistence measure schemes in the
Member States and the EU. To do this, the EU coexistence framework is analysed, as
well as the EU Member States’ proposals on this subject.

The article is structured as follows: the following section examines the EU
framework on coexistence and then the proposals of EUMember States; we end with
a discussion of the most relevant issues and then review our primary conclusions.

2. The European Union Institutional Framework for Coexistence

The EU only provides general guidelines to regulate the coexistence of GM,
conventional and organic crops; thus, it develops the so-called ‘Open Method of
Coordination’ procedure7 based on a multilevel governance approach whose main
pillar is the principle of subsidiarity. By means of this procedure, the EU gathers and
coordinates the Member States’ coexistence information, strategies and best
practices. Thus, in a bottom-up approach, the EU receives and reviews information,
monitoring and comparing each situation. As a result, the Member States have the
main competencies and are able to plan and design coexistence regulatory
frameworks that suit the productive features of each national agri-food sector.

The first EU rule to set up the open-governance coexistence procedure was
Recommendation No. 556/CE.1 This rule determines the concept of coexistence
exclusively as an economic matter. Then it analyses the potential measures for agri-
cultural management (ex-ante regulations), the viability of establishing GMO-free
zones, and liability due to accidental GMO presence (ex-post liability).

In addition, it limits national coexistence regulations by establishing 12 general
principles that the Member States have to follow. By these principles the EU aims to
guarantee the balance between producers’ interests and the equal and adequate
compensations for economic damage to farmers. Regarding the latter point, a priori,
the farmers who introduce GM crops are responsible for the implementation of
agricultural management practices to limit genetic flow, and for damages. As a result,
the EU introduced the so-called ‘newcomer principle’, assigning property rights to
non-GM crop farmers.8 However, the EU restricts full property right allocation to
non-GM farmers by means of the principle of proportionality. Therefore, coexistence
measures have to be science-based and proportional to the legal requirement, i.e.
according to the threshold of 0.9% which also limits high costs – due to admixture
prevention and transaction costs. Nonetheless, Member States have the ultimate legal
authority to design these measures and hence their own coexistence models.9
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Drawing upon Moschini,10 the assignment of property rights to farmers is made by
the definition of the ex-ante and ex-post onus which can lead to difficulties in the
adoption of GM crops because of their high cost.

Several EU public bodies, such as the Committee on Agriculture and Rural
Development11 and the European Economic and Social Committee,12 dissented from
the position of the European Commission. They define coexistence in a broad sense,
considering environmental and human health concerns, and state the need to
establish a common regulatory framework – EU-level governance – on coexistence to
avoid distorting competition amongMember States. This common regulation should
apply both precaution and polluter-pays principle. In this regard, those farmers who
cultivate GMO are liable for implementing the necessary management measures and
responding financially to an admixture problem. Hence, they are in agreement with
the assignment of property rights to non-GM crop farmers and, also, extend the
responsibility to GM crop farmers.

Later, the European Commission reviewed the coexistence measures applied by
the Member States.13,14 After this review, the European Commission consolidated
the subsidiary-based approach to coexistence, highlighting the national autonomy
and not developing further harmonization on this matter.

Nevertheless, the EU enacted the Recommendation of 2010 (Recommendation
2003/556/EC is repealed) to tackle the disparity found in rules.15 To achieve this aim,
EU countries should take into account the available knowledge on probability and
sources of admixture as well as science-based criteria, in order to develop propor-
tional measures according to the goal described in the legal requirements. So, the EU
again emphasized the above-mentioned principle of proportionality, as a way of
attenuating the disparities among the States. However, the EU also recognized
potential economic damage even when GMO presence is under the 0.9% threshold
level.15. Based on former economic damage, the Member States can be authorized to
implement measures to obtain lower levels of GMO presence. In any case, the
Recommendation marks an extension of coexistence policy regarding the previous
one.16 However, the current rule is added as another aim of the coexistence measures
to preserve the consumer’s right to have a high degree of choice. Thus, consumers
should have the chance to purchase GM-free products. This wider aim of coexistence
favours the fact that Member States can develop GM-free labelling when there is an
actual demand for non-GM products.

3. European Union Member States’ Proposals for Coexistence

According to the principle of subsidiarity, EUMembers plan, design and adopt national
regulations on coexistence. These regulations should allow economic agents to act freely
in accordance with the above-mentioned guidelines and the aims marked by EU
regulations at large.6 Notification of national coexistence measures should be presented
to the European Commission. Each of the coexistence measures adopted or proposed by
the Member States is monitored, analysing feasibility and efficiency. Many States (such
as Austria, Belgium, the Czech Republic, Denmark, France, Germany, Hungry,
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Lithuania, Luxembourg, Latvia, the Netherlands, Portugal, Romania, Sweden, and
Slovakia) have proposed some type of coexistence regulations.17 These regulations are
composed of both ex-ante measures and ex-post liabilities. The main coexistence
instruments within national regulatory frameworks have been: technical segregation
measures – isolation distance (rules governing the minimum distance between GM and
non-GMcrop fields of the same species) and buffer zones (pollen barriers of conventional
crops to buffer the unintentional presence of GMO by cross-pollination in bordering
fields) – given that cross-pollination is the main contaminating source; administrative
measures in farm management for ex-ante regulations; and ex-post liabilities at different
degrees of severity. Themain technical segregationmeasures, which have been submitted
to the European Commission, are shown in Table 1.

Isolation distances vary in different EU countries, and are mostly between 25 and
200 m. Indeed, in Spain, the isolation distance has increased from 25m in the first
project of coexistence law to 220 m in the last draft.18 In addition, some States have
designated additional distances for organic farming. The success of the isolation
distance and/or buffer zones will depend largely on structural barriers. Some
researchers19,20 show that a distance between 10 and 50 m is enough to prevent cross-
pollination in maize from surpassing the threshold level. In those States where it is
possible to replace large isolation distances with buffer zones, coexistence will be
easier and less costly both technically and economically.21,22

Concerning administrative measures in farm management (Table 2), mandatory agri-
cultural training and the duty to inform adjacent neighbours are the most outstanding.
Both measures become fundamental not only for the farmers’ training in GM production
particularities but also for those neighbours who want to take precautions. In this regard,
many EUMembers, e.g. Portugal or Spain, allow region by region segregation according
to their productive orientation, determined by voluntary agreements among producers.
Thus, costly segregation measures are minimized. In countries that do not have such a
procedure, the future development of agro-biotechnology is seriously restricted. However,
Greenpeace23 claims that organic production has fallen drastically in Spain due to pro-
blems of genetic contamination with GM crops.

On the other hand, the ex-post liability measures present a broad range of severity.
Germany has proposed the strictest liability regime because it does not allow any
exceptions. In this regulation, farmers using GM crops are totally responsible for
GMO pollution even if coexistence measures have been met. In other countries, such
as Norway or Finland, part of the liability regime is considered within the general
environmental liability regulations, which are much more severe than the EU rules on
this matter. Sanvido et al.25 point out that GM legislation leads to an irrational
situation in the sense that the same environmental damage may be judged differently
depending on the agricultural management practice that caused it. In a less strict
position, Denmark and Portugal have liability regimes where a public compensation
fund has been provided for when coexistence proceedings are followed, and fault
cannot be determined. For example, in Denmark, the fund is financed through a
statutory fee of €13 per ha cultivated that all GM-crop growers have to pay.
In Portugal, the money for the compensation fund comes from a €4 tariff that the
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government has placed on the price of standard GM seed bags. Spain does not have
any of such regimes. Austria and Luxembourg are the only countries where there is an
obligatory insurance to cover damages due to admixture; if GMO producers cannot
contract insurance, financial guarantees are required. The primary difficulty in
applying insurance is the lack of scientific consensus in specifying an admixture-
likelihood threshold and potential loss value, given heterogeneous features of crops.
In any case, the aim of the liability regime is to compensate for economic damages
due to admixture, but it is being converted by some countries into a preventive
mechanism to avoid adventitious mixing due to the high potential costs for GM
farmers if contamination is produced.

Table 1. Isolation distances and buffer zones for coexistence in Bt maize in the EU.

Distances of isolation
(metres)

States Conventional Ecological Buffer zones

Austria Not required, as the crop is
prohibited

—

Luxembourg 600 600 Not specified.
Hungary 400 400 Not specified.
Germany 150 300 —

Poland 200 300 —

Portugal 200 300 The distance can be substituted by 24
perimeter rows. In the ecological case,
a minimum of 50m plus 28 perimeter rows.

Slovakia 200 300 —

Netherlands 25 250 —

Czech Republic 70 200 They can be substituted by 2 m of distance
per row of maize. In the case of ecological
crop, a minimum of 100m is established.

Denmark 150 150 Not specified.
Belgium 200 200 —

Lithuania 200 200 Minimum of 3 m.
Latvia 200 200 Minimum 1.8 m.
Romania 200 200 —

United Kingdom 110 (grain)
80 (silage)

110 (grain)
80 (silage)

—

Ireland 50 75 —

France 50 50 —

Spaina 50 50 At least four rows considered as a
refuge zone.

Sweden 25 (grain)
15 (silage)

25 (grain)
15 (silage)

—

aIn the last draft (2006) the future RD on coexistence proposed a safety distance of 220 m
(25 m was set in 2004 and 50m in 2005).
Source: Our own based on the European Commission13,17,24.
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The heterogeneity of ex-ante and ex-post measures shows a great asymmetry in the
allocation of property rights in many national coexistence schemes. As a result, the
magnitude of admixture prevention and transaction costs and the potential distortions in
the European Union market will be very different. Countries such as Austria have fully
allocated property rights to non-GM farmers by rigid coexistencemeasures that are barely
implementable (coexistence compliance costs are not affordable). In contrast, in countries
such as Portugal, the allocation of property rights seeks a balance between the interests of
GM and non-GM farmers (e.g. buffer zones instead of isolation distances and farmer
cooperation schemes) in order to maximize joint profit through efficient land allocation.

Reflecting on the significant differences in property rights assignments, European
civil society is generally suspicious of GMO. According to the Eurobarometer,26 57%
of EU citizenry are not willing to support GM food, although this trend is not uni-
form among Member States. Thus, the development of rigid coexistence proposals is
more related to social opinion than governmental concerns for environmental or
rural protection. In fact, a link might exist between citizens’ attitudes and public
policies, as countries with a ban on GM crops show citizens’ low support for GM
food, and those where GM crops are grown show highest citizens’ support.26

Furthermore, trade interests are emerging in some States. France, one of the main
EU grain exporters, has provided a voluntary GM-free label scheme for food and
livestock produced with certified non-GM ingredients. Negative social opinions

Table 2. Information, registration and training procedures for coexistence in the EU.

Administrative measures in farm
management Included Excluded

Information to public authorities and
national registry with public access
regarding transgenic crops

All the countries (there are differences
with respect to the degree of detail in
the information)

—

Mandatory agricultural training. AT, BE, DE, DK, EE, HU, IR, IT,
LV, LT, NL, PT, SI, SK, ES
(optional), FI, UK (optional), RO
(optional)

CZ, LU, PL,
CY, CZ, FR

Licence to cultivate (prior
authorization mandatory or prior
written notification)

AT, BE, CY, DK, EE, FI, HU, IR,
IT, LT, LV, RO, SI, SK

CZ, DE, ES,
FR, LU, NL,

PL, PT
Duty to inform adjacent neighbours All countries (CY, PL – have not yet

established measures)
—

Record keeping (farm notebook) BE, CZ, DE, DK, EE, ES, FI, HU,
IR, IT, LT, LV, NL, PL, PT, RO, SI,
SK

AT, LU, CY,
FR, IT, LU,

NL, PL

AT: Austria; BE: Belgium; CY: Cypress; CZ: Czech Republic; DE: Germany; DK: Denmark;
EE: Estonia; ES: Spain; FI: Finland; FR: France; HU: Hungary; IR: Ireland; IT: Italy; LT:
Lithuania; LU: Luxembourg; LV: Latvia; NL: Netherlands; PL: Poland; PT: Portugal; RO:
Romania; SE: Sweden; SI: Slovenia; SK: Slovakia; UK: United Kingdom. Source: Adapted
from European Commission13,17.
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concerning GM crops would be advantageous to French national agri-business
interests since their famers would become the main suppliers of GMO-free grain.
In fact, earlier in 2008, France banned the growing of Bt maize and promoted
a proposal urging upon the European Commission that GMO introduction must be
assessed at a national level.

In other EU States, e.g. Austria, agriculture has not been developed under a
productive paradigm. As a result, rigid coexistence measures are applied in order to
satisfy social demands and are used as a protectionist instrument in an agrarian-based
rural development paradigm. Actually, Austria keeps, de facto, banning GM crops even
though this was declared illegal by the Court of Justice of the European Union.27

4. Discussion

Under the so-called ‘newcomer principle’,1 i.e. farmers who introduce GM crops are
responsible for avoiding incidents and damages, property rights are assigned to non-
GM farmers resulting the EU regulation enforcement at large in a tendency toward
rigid coexistence measures. Hence, the EU defines legal rules on coexistence to pro-
tect non-GM crop farmers from negative externalities.19 To modulate trade-off
involved in the property rights between GM and non-GM farmers, the EU has
introduced the proportionality principle. Nonetheless, the principle of subsidiarity
prevails and enables the Member States, which frequently obviate the principle of
proportionality, to allocate the farmers’ property rights.

From the supply side, some empirical examples6,8,22 show that the implementation
of rigid coexistence regulations could discourage GM farming. Nevertheless, the EU
position has led the Member States to use the 2010 guidelines’ flexibility approach to
pursue their own aims. These aims are closely related to both specific trade interests
(GM-free market emergence) and the need for further social acceptance of political
interventions in agro-food markets (social demand of GM-free food). Therefore, the
EU multilevel approach may not be efficient to achieve the main aim of assuring the
coexistence of all the agricultural production methods. Accordingly, the legislative
framework for coexistence should involve a harmonization of national frameworks to
set maximum legal thresholds for the design of national coexistence measures. In this
line of action, ex-ante technical measures and ex-post liability regimes may allow the
reduction of the admixture prevention and transaction costs associated with field-by-
field segregation, fostering and improving the farmers’ spatial aggregation in order to
guarantee a balance in producers’ interests. This harmonization does not mean an
exclusive regime from the EU, but it does mean a similar treatment for the homo-
logous counterpart cases occurring in two different countries, leading to the elim-
ination of the wide differences among national coexistence regimes.

Concretely, spatial aggregation benefits should be boosted by means of cooperative
coexistence schemes. This rule allows the segregation of areas with the same productive
orientation through farmers’ voluntary agreements. GM and non-GM regions can be
shaped, achieving highly efficient land allocation because farmers’ clustering greatly
reduces coexistence costs.9 Using cooperative coexistence schemes, ecologically sensitive
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areas with small-scale landholdings, great heritage or rich in natural resources can be an
example of GMO-free zones. However, cooperative coexistence schemes have to be
carefully designed to avoid unintended effects. First, a regulation based on very rigid
coexistence rules, which include voluntary agreements to segregate regions, may lead to
granting legal support only for ‘GMO-free regions’. Second, voluntary agreement
schemes can be used as a pressure tool between GM and non-GM farmers, particularly if
no regional policies are implemented. Nonetheless, when spatial agglomeration units
reach a minimum size and isolated areas are replaced by pollen barriers, admixture pre-
vention and transaction costs should decrease significantly and this problemwould lose its
initial relevance. Obviously, it would be necessary to use existing cooperative structures in
order not to incur additional costs when establishing groups of farmers (see Ref. 9).

From the demand side, coexistence makes sense as long as there are consumers who
demand non-GM products. The coexistence framework considers implicitly that the 0.9%
threshold levelmay be restricted if there is noticeablemarket demand (or a lack thereof) for
100% GM-free products. In this sense, the EU also considers coexistence as a problem of
social cost. According to this rule,Member States are legitimated to formGM-free regions
by implementing rigid coexistence regulations in order to satisfy consumer demands. which
involve that Member States would fulfil the principle of proportionality since the accepted
adventitia contamination threshold would decrease from 0.9% to technically a zero level.
As a result, consumer property rights would take priority over GM crop farmers’ property
rights, although consumers can access imported GM products in the market. With this
approach, the EU coexistence policy is inefficient because Member States can require the
elimination of the externality8 and remove the incentive for non-GM crop farmers of self-
protection.28 Hence, the coexistence policy aim at guaranteeing the three agricultural
production methods could be in conflict with ensuring consumers’ freedom of choice.

The development of a GM-free food market in the EU may reveal an emerging
demand, and the concrete price gap between GM and non-GM products may
increase considerably. With a higher price premium and restrictive coexistence reg-
ulations, the opportunity costs derived from maintaining or adopting GM crops
would be very high. As a result, a domino effect would be triggered22 at farming level
by forcing farmers to give up GM crops.

5. Conclusions

The EU has adopted a pragmatic and short-term vision, giving up the idea of boosting a
harmonization of Member States’ coexistence regulations. Therefore, the EU intends to
support both the Member States that want to legitimate agricultural production
from GMO-free areas and those that want to develop agro-biotechnology. The
Recommendation of 2010 consolidates the current concentration process between
GM-free and GM production regions, losing another opportunity to initiate a
convergence process among Member States.

In addition, the EU multilevel governance framework has not achieved its aim
of instituting a true coexistence of GM- and non-GM crops, and this may lead to trade
conflicts at international, intra-European Union and even intra-country level.
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Currently, the price gap between GM and conventional productions is limited largely
because it is not compulsory to label those products derived from GM-fed animals.
However, in the medium-long term, large GMO-free regions could be consolidated and
generalized in the European Union. Such a situation could cause a partial moratorium
across EU Member State borders that could damage the single market as a primary
mechanism of cohesion. In all probability, the entrance of GM propagation material
will be prevented. Thereby, GM products will be discriminated against and some
countries could even ban the import of GM feed for livestock breeding. This situation
may result, in the short term, in legal battles27,29 at different judicial institutions and
involving heterogeneous actors. Furthermore, these distortions in the trade of agri-food
products inside the EU could also have consequences at the international level. Legal
frictions regarding international trade agreements may arise within the World Trade
Organization similar to those related to themoratoria de facto in the period 1999–2003.

In any case, the social acceptance of GM foods will probably continue to largely
determine regulations on coexistence. It is expected that the coexistence frameworks
within the EUwill respond to the need of social legitimization in political interventions to
a greater extent.30

In short, farmers will set up production decisions based on their own economic
strategies. However, the political interventions on coexistence involve property rights
allocation between farmers. The EU could assign them with a view to getting max-
imum economic efficiency, but property rights are assigned in order to protect non-
GM crop farmers and, recently, consumers’ right to choose. Thus, the EU position on
coexistence is characterized by not founding the pillars of the GMdebate in the public
arena and an attitude of laissez-faire policy towards Member States’ interventionism.
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