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Executive summary

This report presents the outcome of a stakeholder workshop that took place in Stange, Norway, June 2015.
Participants were invited to discuss ethical and social considerations in relation to the possible marketing and
cultivation of late blight resistant (LBR) cisgenic genetically modified (GM) potato in Norway. An important aim
of the workshop was to contribute to the operationalization of assessment criteria concerning “social utility”
and “ethical justifiability” in the Norwegian Gene Technology Act for this specific GM crop plant. Potato late
blight (LB) is the most devastating disease on potatoes globally. Current control measures in conventional
potato production are largely based on chemical treatment with fungicides that is costly, both for potato
producers and the environment. Hence, this GM potato is claimed to be one of the first GM plants that have
the potential to solve a serious problem for Norwegian and European farmers. If successful, it may result in a
reduction of fungicide applications to control the late blight disease in potato production. Moreover, these are
cisgenic GM potatoes, i.e. genes are derived from naturally crossable wild potato species only, which may
influence consumers’ perception and acceptance. This type of GM potato is therefore an interesting case for an
ethical deliberation exercise.

Eleven Norwegian stakeholders representing different actors involved in potato production (e.g. farmers, seed
potato and potato retailors), agricultural advisors, representatives of environmental and agricultural interests
organizations and researchers within relevant fields (i.e. social sciences and ethics) participated in the
workshop. Discussions were structured through the use of the Ethical Matrix framework with participants
discussing: (i) ethical and social issues raised by the possible cultivation of LBR cisgenic GM potato in Norway,
(ii) which issues were considered to be most important, and (iii) alternative options for late blight control. The
main purpose of the discussions were to explore the diversity of opinions held within the group, rather trying
to reach any sort of consensus about the ethical justifiability of cultivating LBR cisgenic GM potato in Norway.
The discussion revealed a broad range of views about opportunities and developments that this technology
could bring about. It was envisioned that LBR cisgenic GM potato could potentially contribute to a more
environmentally friendly potato production compared to current practices in conventional potato production.
Significant concerns, however, were also raised with regard to uncertainties, both in terms of potential harms
to the environment from cultivating LBR cisgenic GM potato, and whether expected benefits would actually
come to fruition, particularly given the Norwegian agricultural context. As such, it was highlighted that the
introduction of LBR cisgenic GM potato could potentially threaten the well-established trust relationship
among consumers and farmers in Norway, which could have implications for the entire Norwegian agricultural
sector.

The work presented here complements previous work conducted by the project group focusing on
sustainability considerations related to the cultivation of this type of GM potato. Besides contributing to the
operationalization of the Norwegian Gene Technology Act, the outcome of these studies may provide valuable
insights for the on-going efforts, both regionally and internationally, to incorporate socio-economic aspects
into risk assessments for GMOs. We suggest the following research activities to continue this work:

1. Articulate relevant issues to include in an assessment of ethical, social and sustainability aspects of LBR
cisgenic GM potato and further develop tools to support this form of integration

2. Investigate the status of the current knowledge base that is considered relevant for assessing whether
these criteria will be satisfied for LBR cisgenic GM potato cultivation in Norway

3. Analyze the assumptions underlying some of the claims put forward in the workshop discussions as a
means to better understand the contested visions, expectations and concerns related to the cultivation of
LBR cisgenic GM potato



1. Introduction

This report describes the activities and outcomes of a stakeholder workshop held in Stange, Norway,
in June 2015. Participants were invited to discuss ethical and social issues related to the possible
marketing and cultivation of cisgenic LBR (late blight resistant) GM (genetically modified) potato in
Norway.

The workshop was organized as part of a three-year research project (2013- 2016) funded by the
ELSA program of the Norwegian Research Council (http://www.forskningsradet.no/prognett-

elsa/Home page/1224698247023). The project intends to examine, through participatory and

deliberative assessment methodologies, potential ethical, social and sustainability aspects from
cultivating and marketing LBR GM potato in Norway. Through this work, the project contributes to
the operationalization of the assessment criteria relating to ethics, societal utility and sustainable
development in the Norwegian Gene Technology Act (1993). It may also provide valuable insights for
the on-going efforts, both regionally and internationally, to incorporate socio-economic aspects into
risk assessments for GMOs (e.g. within the EU (European Union, 2015) and among the parties of the
Cartagena Protocol (United Nation Environment Programme, 2014).

1.1 Aim of the workshop

The aim of the workshop was to gather a broad range of Norwegian stakeholders to map and
examine the diversity of ethical and social issues related to the possible cultivation and marketing of
LBR cisgenic GM potato in Norway. The participants, who were invited and attended, represented
different actors involved in potato production (e.g. farmers, seed potato and potato retailors),
agricultural advisors, representatives of environmental and agricultural interests organizations and
researchers within relevant fields (i.e. social sciences and ethics). With the aim of encouraging
engagement and wider reflection, the workshop was organized and facilitated in Norwegian.

Participants were invited to share aspirations, concerns and expectations regarding the potential
cultivation of GM potato in Norway. Using an ethical framework to structure the process, the Ethical
Matrix, they mapped potential positive and negative impacts from the possible adoption of LBR
cisgenic GM potato and explored underlying value judgements in the context of other stakeholder
perspectives.

The outcomes from this workshop provide useful insights and feed into the overall objectives of the
project, characterizing the potential ethical, social and sustainability aspects of the use of LBR GM
potato.



1.2 The case of late blight resistant (LBR) cisgenic GM potato

Before describing the framework used to structure the workshop discussions it is first important to
discuss the case that was examined, namely LBR cisgenic GM potato. The technological details
discussed below are relevant for the project as a whole and were circulated to the workshop
participants before the event as part of the briefing information (further details of the workshop
materials are discussed in section 1.5).

Potato late blight (LB) is a disease caused by infections of Phytophthora infestans (an oomycete
commonly described as a fungus-like organism). It is known as the most devastating potato disease
worldwide, including in Europe and Norway (Cooke et al., 2011; Gillund et al., 2014; Haverkort et al.,
2008; Sethre et al., 2006). Current control measures, in conventional potato production, involve
several treatments of fungicides throughout the potato growing season. This practice is costly and
undesirable, both for potato producers and the environment (Haverkort et al., 2008).

Commercial potatoes (Solanum tuberosum L.) originate from wild Solanum species found in South
America. Several of these wild Solanum species, particularly the ones originating from Mexico, have
co-evolved with P. infestans and thereby developed natural resistance to the disease (albeit the wild
Solanum species may vary in their degree of resistance) (Vleeshouwers et al., 2011). The potato
acquires resistance through expression of resistance (R) gene(s) that recognize(s) P. infestans and
prevent(s) infection. The mechanisms underlying the observed resistance are commonly classified as
either qualitative resistance or quantitative resistance. Qualitative resistance is conferred by single R
gene(s) and results in complete resistance to those strains of the pathogen that are recognized by
the specific R gene(s). Quantitative resistance is mediated by multiple genes which each gives partial
resistance to a broad range of P. infestans strains (Kou & Wang, 2010).

Plant breeders have for several decades attempted to breed commercial potato varieties with LB
resistance using wild Solanum species as breeding material. This is considered the most sustainable
way to control LB (Rietman et al., 2012; White & Shaw, 2010), but despite considerable efforts over
the last century, these attempts have had limited success, primarily because P. infestans is incredibly
efficient in adapting to and overcoming the potato plants’ resistance (Vleeshouwers et al., 2011). The
P. infestans population has in fact become more aggressive in Europe during the last two decades
(Cooke et al., 2011). Studies have shown that the genetic diversity of the Nordic P. infestans
population is particularly high and that this strengthens the adaptive potential of the pathogen
(Brurberg et al., 2011).

There are however several examples of ongoing and
promising potato breeding programs that aim to breed
for LBR using traditional breeding approaches, including
marker assisted breeding. One such example is
Bioimpuls, a potato breeding program involving
researchers at the Louis Bolk Institute and Wageningen
UR who are working together with breeding companies
and farmer-breeders to develop robust cultivars that are
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resistant to P. infestans (Almekinders et al., 2014). The varieties Bionica and Toluca are well known
examples of traditionally bred LBR resistant varieties possessing R genes from different wild potato
species (Lammert van Bueren et al.,, 2008, Haverkort et al., 2009). Similarly, researchers at the
French National Institute for Agricultural Research (INRA, France) work to develop LBR potato
varieties exploiting both qualitative and quantitative resistances (Marhadour et al., 2013). The
Sarvari research trust which is based in Scotland has been breeding for LBR potatoes since 2002,
developing different Sarpo varieties, among them Sarpo Mira, is known as the currently most LBR
cultivar in Europe (White and Shaw, 2010; Rietman et al., 2011). Still, the available LBR potato
varieties are generally not widely adopted by European producers, partly because they are not
considered to perform sufficiently well for other agronomic, consumption and processing qualities
(Cook et al., 2010).

Genetic engineering is suggested as an approach that may allow working with the preferred existing
potato cultivars. This technique is expected to make it easier to introduce several single R genes
coding for resistance against different strains of P. infestans into an existing elite potato cultivar, with
properties appreciated by farmers, processing industries and consumers. The first field trials in
Europe with this type of GM potato took place already in 2006 and four European research
institutions have ongoing (or recently completed) field trials. This includes the University of
Wageningen (The Netherlands), University of Ghent (Belgium), and Irish Agriculture and Food
Development Authority (TEAGASC) (Ireland) and Sainsbury Laboratory (UK). All four institutions are
working to genetically modify the commercial cultivar Desiree. Desiree is a popular cultivar grown for
food consumption throughout Europe (not in Norway), but is relatively susceptible towards LB.
Desiree is genetically modified by introducing between one and three different single R genes in
various GM lines (European Commission, 2015). Researchers in Belgium have recently initiated the
Bintje™*-project with the aim to develop an LBR GM potato of the Bintje cultivar. The first field trials
are expected in 2017 or 2018 (VIB, 2015). In the US, the USDA deregulated an LBR GM potato
developed by the J.R. Simplot Company in September 2015.

If successful, this type of GM potato would be one of the first GM crop plants that has the potential
to solve a serious problem for Norwegian and European potato producers, and could result in a
reduction of fungicide applications to control the disease. Hence, this is an extremely interesting case
to discuss with regard to its potential to benefit farmers, consumers and society at large. Moreover,
it is possible to develop LBR GM potatoes that only harbor R genes and regulatory elements derived
from naturally crossable wild Solanum species. This type of GM plants (in which all the introduced
genes are derived from a crossable species) is called cisgenic GM plants. Cisgenic GM plants
represent a fairly new field of GMO research. They differ from transgenic GM plants in the sense that
their development “respects species barriers”, which is considered one of the major ethical concerns
in relation to transgenic GM plants (Myskja et al., 2006). As such, LBR cisgenic GM potato represents
a different starting point for an ethical deliberation about GMOs, than that of transgenic plants,
which has typically dominated the debates until now. Consumer surveys have shown greater public
acceptance towards cisgenic GM plants compared to transgenic GM plants (Gaskell et al., 2011),
partly because these are perceived more natural than transgenic GM plants (Mielby et al., 2013), and
there are ongoing debates about whether cisgenic GM plants warrants lower regulatory
requirements (Pavone & Martinelli, 2015). Importantly however, the processes and technologies
used for transformation of cisgenic GM plants are the same as those used when developing
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transgenic plants. Scientists disagree about whether the GM transformation methods are associated
with novel uncertainties. For instance, The European Food Safety Authority (2012) has concluded
that similar hazards can be associated with cisgenic and conventionally bred plants. The Austrian
Agency for Health and Food Safety (2012), on the other hand, considers the transformation method
as a key issue in the risk assessment of GMOs, and highlights therefore that cisgenic as well as
transgenic approaches may result in unintended impacts for the environment and human health.

1.3 Requirements for social and ethical impact assessments in GMO
regulations

Norway, with its Gene Technology Act from 1993, was one of the first countries in the world to
define regulatory guidelines and requirements for GMO risk assessment. The Act demands that a
GMO must be safe for human health and the environment. It is unique in the sense that it also
requires an assessment of whether the GMO benefits society, is ethically justifiable and contributes
to sustainable development. The need to broaden the scope of risk assessment of GMOs, to include
issues such as socio-economic, ethical and sustainability considerations, has since then been
advocated by several scholars (de Melo-Martin & Mehagni, 2008; Fisher et al., 2015; Herrero et al.,
2015; Rosendal and Myhr, 2009 to mention a few), and is increasingly recognized by policy makers
both within the EU and internationally. This can be illustrated by the recently adopted amendments
to the EU GMO regulations, which give member states an opportunity to restrict the cultivation of
GMOs within their territories based on environmental or agricultural policy objectives, socio-
economic impacts, avoiding the unintended presence of GMOs in other product, town and country
planning, land use and public policy (European Union, 2015). Similarly, signatories to the
international Cartagena Protocol are currently discussing how to include socio-economic
considerations in the biosafety assessment of living modified organisms (United Nations Environment
Programme, 2014).

Despite this increased interest in assessing GMOs for other implications than environmental and
health safety, the nature of and practical steps for this type of assessments are still not very well
defined (Norwegian Biotechnology Advisory Board 2014; Herrero et al., 2015; Rosendal and Myhr,
2009). The regulations related to the impact assessment of the Norwegian Gene Technology Act
(2006) provide specification and suggestions of questions that should be addressed in order to
evaluate ethical, social and sustainability implications. Nevertheless, there is little agreement with
regard to questions such as: Which assessment methods are preferable or suitable? What type of
documentation should be required for the assessment? Who should provide the necessary
information? How to weigh different, and sometimes conflicting, perspectives? This lack of clarity has
clearly limited the practical implementation of the requirements for assessing ethical, social and
sustainability implications in the Norwegian Gene Technology Act.

The Norwegian Biotechnology Advisory Board (NBAB) has led two projects aiming to contribute with
suggestions for how to improve guidelines for the assessment of the sustainability of herbicide
tolerant and insect resistant GM plants (Norwegian Biotechnology Advisory Board 2014; 2011). The
Norwegian Environment Agency commissioned the projects. The work conducted in this project and
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the data presented in this report is intended to complement the work conducted by NBAB by
providing insights on issues that are relevant and should be considered when assessing whether
cultivation of LBR cisgenic GM potato would be ethically justifiable and beneficial to the society.

1.4 Application of the ethical matrix approach for stakeholder engagement

The overarching aim of this workshop was to map and examine the wider range of ethical and social
issues that may result from the cultivation and marketing of LBR cisgenic GM potato in Norway. In
order to do this a methodological approach of stakeholder dialogue combined with a structured
format using an ethical framework was proposed. The specific ethical framework chosen was the
Ethical Matrix method that was originally proposed by Prof Ben Mepham (2000). The format of the
workshop is described in the next section, but before presenting each stage of the process it is
important to set out some details regarding the ethical matrix method.

The ethical framework applied in this process is a conceptual tool that was first designed to support
the analysis of the ethical issues raised by the development and use of novel technologies. This
framework was originally designed to assist individuals or committees map out issues (Mepham,
2000), but the approach has also been further developed at the University of Nottingham in
collaboration with colleagues, to be used in stakeholder and participatory processes as well as to
explore the ethical dimensions of science policy (for example, England and Millar, 2008; Millar and
Tomkins, 2007; Bremer et al., 2015).

The method it is generally used as a comparative method. Individuals use it to map and analyze the
potential impacts that may result from the use of a new biotechnology, e.g. the use of LBR cisgenic
GM potato, when compared to the status quo, such as conventional potato production. Developed
from an approach used in medical ethics, the ethical matrix sets out prima facie ethical principles (viz
wellbeing, autonomy and justice) and translates these principles for a set of interest groups that may
be affected by the use of the technology that is being evaluated. When using the ethical matrix in the
context of this Norwegian case study, it is important to ensure that the translation of the principles
makes sense in the workshop language. The challenges of using a framework such as the ethical
matrix in different cultural contexts have initially been examined by Bremer et al (2013). For the LBR
GM potato workshop, this consideration was only applicable for one principle, i.e. respect for
autonomy. Since the translation of this term (autonomitet) is seldom used in common language in
Norway and the direct translation of the term may also not refer to what is intended within the
ethical matrix method, autonomy was translated to the Norwegian term freedom or self-
determination (frihet/selvbestemmelse). Working from the modified ethical matrix, users of the
approach are asked to determine how the cultivation of LBR cisgenic GM potato may respect or
infringe the ethical principles for the defined interest groups. In this way the approach helps to open
up technology assessment, that typically are framed in terms of cost benefit trade-offs, to also
consider important ethical concepts, such as free choice or just distribution of benefits, etc.

Used as a participatory approach the value of this method may rest on its ability to engage
stakeholders and encourage them to step beyond their individual or representative interests to



explore underlying value judgements in the context of other stakeholder perspectives, to “place
themselves in the shoes of others”. The early development of the ethical matrix as a participatory
method was conducted with the Ethical Bio-TA Tools project as funded by the European Commission
under Framework Programme 5 (see: http://estframe.net/ethical _bio ta tools project/).The matrix

can at its simplest be seen as a starting point for ethical deliberation, as an application of the method
in a participatory approach will start with people’s concerns or aspirations. Through discussion and
dialogue, the participants are able to explore the nature of initial views or ethical reactions and
hence support the initiation of an ethical dialogue. Hence, one purpose of the matrix is that it can act
as a check-list, but it also aims to make ethical key issues more transparent and encourage reflection
in the context of values.

In terms of previous activities, this method has been used by non-governmental organizations
(NGOs), international advisory committees, and commercial organizations. Considering specifically
GM technologies, the method has been used to examine GM animals and plants (e.g. Bremer et al
2015; Kaiser, et al, 2007; Forsberg, 2007, Millar and Tomkins, 2007). However finally in terms of more
caveats regarding this method, it should be noted that the matrix, as well as other ethical
frameworks, will not provide ethical answers and the tools should not be seen as a panacea for all
interest and value-based conflicts. These tools are used to help clarify issues, allow groups to explore
divergence and convergence of perspectives and aim to support policy-makers by providing a greater
confidence in their decision-making and to facilitate defensible biotechnology assessment
procedures.

As for all ethical matrix processes, the method was appropriately adapted for this workshop. Details
of the adapted ethical matrix are included below, but it is valuable to note the overarching
presentation of the event: Participants were fully informed of the method and the approach to be
used in the workshop through a presentation in a briefing document circulated in advance. The
participants were informed that the “majority of the workshop is devoted to open ‘round-table’
discussion between you as participants. During the workshop you will be asked to share your
concerns, aspirations and expectations about potential positive and negative impacts of cultivating
GM potato in Norway”. In this case, the method was used to support the mapping aspect of the
process and to help systematize the compilation of perspectives.

1.5 Designing and running of the stakeholder workshop at Stange

The workshop was organized by Gen@k-Centre for Biosafety, in partnership with the University of
Nottingham, in a series of steps. Each of the steps involved in organizing the workshop are set out
below and specific details about the process of recruitment and the schedule of the sessions of the
workshop are included. The important steps are (i) recruitment of participants and (ii) structure of
the workshop.

In terms of structure of the workshop, five distinct sessions were included in the one-day program at
the stakeholder workshop at Stange. The on-day program was organized over a two-days period in
order to give the participants enough time to arrive and travel back to work or home.
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Session 1: Opening and introductions

Session 2: Exploration of ethical and social issues raised by adoption of LBR cisgenic GM potato
in Norway

Session 3: Amendments to the ethical matrix data

Session 4: Identification of the most important ethical and social considerations

Session 5: Alternative options for LB control

Before discussing the purpose of each of these sessions in the workshop, the recruitment process is
discussed.

1.5.1 Recruitment of participants
The project team hoped to gather approximately ten people involved in potato production,
processing and sale, or working with issues concerning Norwegian agriculture and food production in
general, as well as advisors, researchers within relevant fields (agriculture, economy, ethics, social
sciences etc.), and representatives of environmental, consumer and agricultural interests. Therefore
six broad interest groups were identified and participants were recruited according to these groups:
(i) potato breeders, (ii) potato producers, (iii) seed potato retailors, potato processing industry and
grocery retailers, (iv) representatives of consumers, environmental and agricultural interests, (v)
agricultural advisors and (vi) researchers from social sciences involved in GM related research.
Researchers at Gen@k — Centre for Biosafety were responsible for identifying and inviting individuals
from these interest groups. Several approaches were used as is standard in stakeholder recruitment.
Specifically these included the use of the internet to search for relevant organizations, existing
contact with institutions and individuals, review of published reports and peer-review literature and
the snowball method, obtaining suggestions of further relevant organizations and individuals from a
broad contact network among actors associated with Norwegian potato production. Importantly,
although identified through interest groups and invited based on experience and expertise,
participants were invited as individuals and not as representatives of specific positions or interests.
Approximately 25 email invitations where sent. Among these 11 people (5 men and 6 women)
agreed to participate. They included the following stakeholders, presented in terms of their agreed
descriptors:

D Conventional potato producer

2) Advisor working for a seed potato retailing company

3) Advisor working for a potato retailing company

“) Advisor working for an agricultural interest organization

®) Member of the national board of an environmental NGO

6) Advisor working for an organic farming interest organization

7 Regional agricultural advisor

®) National coordinator for potato production

) Researcher in consumer attitudes and social sciences

(10)  Researcher in economics and social sciences

(11)  Researcher in ethics

We did not succeed in recruiting participants from the interest groups of grocery retailers, consumer
interests, potato breeders, organic potato producers and farmers unions. Several potential
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participants who had accepted the invitation were unfortunately unable to attend on the day due to
unforeseen circumstances, these individual were described as a potato breeder and an organic
potato producer and a conventional potato producer. In addition, emails were sent to seven
individuals representing consumer interests, grocery retailers and farmers unions, but they were
unable to attend.

Following an initial contact and written invitation that included standard information on the format
and purpose of the event, as well as information on the project and funders, all participants were
sent a briefing document approximately one week prior to the workshop. This material included a
presentation of the LBR cisgenic GM potato case, further details on the purpose of the workshop and
information on the ethical matrix framework that was used to structure the discussions. Participants
were encouraged to contact the organizers if they had any questions.

1.5.2 Structure of the workshop
The workshop ran from lunchtime Wednesday 10 June 2015, until lunchtime Thursday 11 June 2015
and consisted of five sessions split over the two days.

In terms of the project team involved in the running of the workshop, four researchers were involved
in facilitating and documenting the workshop discussions. This included three researchers from
Gen@k — Centre for Biosafety and one from the University of Nottingham. Two researchers from
Gen@k — Centre for Biosafety co-facilitated the workshop, while there was always at least one
researcher who took notes from the discussions. Additionally, one representative from the
Norwegian Environmental Agency and one from the Norwegian Biotechnology Advisory Board took
part in the workshop as observers. These two individuals also assisted in note taking. The workshop
was recorded with audio equipment and consent was sort and confirmed by the workshop
participants for this process. All recordings were later transcribed.

Session 1: Opening and introductions

The opening session consisted of a short welcome and round of introductions from all of the
participants and facilitators. This was followed by a series of short presentations by the research
team intending to give all participants a brief introduction to the (i) LB problem in Norway and
development of LBR cisgenic GM potatoes, (ii) the Norwegian Gene Technology Act and its
requirements for ethical, social and sustainability assessments, (iii) bioethics and the ethical matrix
tool and (iv) purpose and structure of the workshop.

In the final session a number of process aspects were clarified. In order to promote an open
environment and make the participants feel comfortable in expressing their opinions the workshop
was run under the “Chatham House rule” (https://www.chathamhouse.org/about/chatham-house-

rule). This requires that opinions put forward during the workshop should not be attributed to
individuals either as part of the reporting process or by the participants themselves. Importantly, the
participants were told that they were not expected to reach a consensus during the workshop.
Rather, one of the objectives of the workshop was to explore the diversity of opinions held within
the group.
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Finally, in order to give each participant an opportunity to reflect upon the ethical and social issues
raised by the possible cultivation of LBR cisgenic GM potato in Norway, before engaging in group
discussions about these issues, the participants were asked to fill in an anonymous questionnaire.
This included questions about possible benefits and concerns from adopting LBR cisgenic GM potato,
and the most important ethical and social issues raised by adoption of this technology (see Appendix
3).

Session 2: Exploration of ethical and social issues raised by the adoption of LBR cisgenic GM potato in
Norway

Following on from the presentations, in this next session the participants were asked to reflect upon
and discuss ethical and social issues raised by the possible cultivation of LBR cisgenic GM potato in
Norway. The participants were split in two groups that were predefined by the project team. Each
group was facilitated by a member of the research team and consisted of a mix of the interest groups
present at the workshop. The participants were invited to share their views on ethical and social
issues raised by the cultivation of LBR cisgenic GM potato. They were asked to do this by comparing
this biotechnology option to the status quo, namely production of traditionally bred potato varieties
in conventional potato production. To structure the discussion the participants were presented with
two versions of the ethical matrix. One version included suggestions of questions that could be
relevant to discuss for each cell (Appendix 1). The other version of the matrix was left blank (similar
to the one presented below, see Table 1). The discussion within each group was documented by a
member of the research team. They did this by typing statements and questions raised in the
respective cells of the blank ethical matrix. This was projected on to a screen for the participants to
see, discuss or amend during the discussion. After the group discussions a participant from each
group reported back in plenary. By the end of the workshop on its first day a draft of the matrixes
produced by the two groups was completed and printed out for the participants to review.

Session 3: Amendments to the ethical matrix data

On the morning of the second day the participants met in plenary and reviewed the ethical matrix
produce from the first day. This single matrix now contained the combined outcomes of the group
discussions, i.e. the two matrices had been merged by the project team. The participants were asked
to collectively review and make amendments/ additions to this matrix as they wished. One member
of the research team noted all suggestions and edited the latest version of the ethical matrix as
proposed. This was projected on a screen for the participants to see during the discussions. The
outcome of this process is presented in Appendix 2.

Session 4: Identification of the most important ethical and social considerations

In this session each participants took a turn in sharing which ethical and social issues they considered
most important in relation to the cultivation of LBR cisgenic GM potato. This was followed by a short
plenary discussion in which the participants could discuss and challenge each other’s statements.

Session 5: Alternative options for LB control

In the last session the discussion was broadened to include an elaboration on alternatives to LB
control (other than the development of LBR cisgenic GM potato and chemical control in conventional
potato production), and any other issue that they considered relevant when discussing approaches
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to LB control. The participants were invited to share their general view on LBR cisgenic GM potato
and whether they considered this as a viable option for Norwegian potato production.

At the end of the workshop the participants were invited to comment on their experience from
participating in the workshop plenary. They were also asked to provide anonymous feedback on this
(see Appendix 4). These forms also included the same questions as the ones the participants were
invited to reflect upon at the start of the workshop. It was hoped that by including these questions
again, participants could reflect on whether their opinions had changed in any way after participating
in this process. Participants were also asked to fill in a consent form and suggest a “descriptor” to be
used to present them in published material.

Table 1: A blank modified matrix for the blight resistant GM potato case

Interest group Respect for ethical principles:

Well-being Freedom /Self- Fairness
Concerns preventing harm determination Concerns fair distribution of
and providing benefit Concerns freedom to choose | benefits and costs

and make decisions, respect
for others, including dignity
of living organisms

Potato
Producers

Potato industry
packeries, processors,
retailors

Consumers & citizens

Environment & agro-
ecosystem, including
species e.g. potato plant

Potato breeders

Scientists

2 Workshop Results

In this section the ethical and social issues that were raised by the workshop participants are
described. We will not present the results quantitatively, e.g. “what most participants” argued for or
against, as the main intention with the discussions were to explore the diversity of opinions held
within the group, rather than reaching any sort of consensus about the ethical justifiability of
cultivating LBR cisgenic GM potato in Norway. A number of steps were followed during the workshop
in order to allow participants to reflect and engage in a productive dialogue with others about the
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issues raised. Participants were asked to present their views both individually and in dialogue with
others, in working groups and in plenum. In order to facilitate this dialogue and reflection, three data
collection approaches were used, and the type of data and nature of the data collected is set out

below.

Table 2: Presentation of type of data and methods used for data collection during the workshop

Workshop sessions

Session 1: Opening and introductions

Type of Data

Individual responses

Method of collection

Pre-discussion feedback form:
Anonymous questionnaire

Session 2: Exploration of ethical and
social issues raised by adoption of LBR
cisgenic GM potato in Norway

Statements in dialogue

Transcript and notetaking. Data
presented with descriptors

Session 3: Amendments to the ethical
matrix data

Statements in dialogue

Completed ethical matrix table

Transcript and notetaking. Data
presented with descriptors

Ethical matrix completed by the
notetaker

Session 4: Identification of the most
important ethical and social
considerations

Statements in dialogue
Individual responses

Transcript and notetaking. Data
presented with descriptors. Pre-
discussion and post-discussion
feedback forms: Anonymous
guestionnaire

Session 5: Alternative options for LB
control

Statements in dialogue

Transcript and notetaking. Data
presented with descriptors

2.1 Exploration of ethical and social implications

The presentation of the social and ethical issues raised by the participants will be structured
according to the interest groups included in the ethical matrix adapted for the workshop (see Table
1).

2.1.1 Ethical and social issues from the perspective of the potato producers

There was quite extensive discussion of impacts for potato producers during the working group and
plenary discussion sessions. In relation to farmers’ wellbeing, there was notable discussion about the
economic dimensions of this technology. The discussion appeared to exemplify a lack of certainty
regarding the economic implications. Participants claimed that money spent on fungicides will be
reduced and that LBR cisgenic GM potato yields will be more stable. However, it was also noted that
GM seed potato might be more costly. In addition, the role of potato markets and the price squeeze
that some farmers can be subjected to from agents and retailers may mean that a reduction in
production costs could result in a reduction in the price of the potato yield offered to farmers, rather
than increased income to the farmer. Reflecting further on market forces, some claimed that more
efficient production might result in a lower financial support from the Norwegian government, for
example in the form of lower levels of subsidizes. Questions were raised about the cost of GMO
compliance, particularly when thinking about the co-existence requirements, as these could increase
production costs.
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An important part of a farmer’s wellbeing is health. Several benefits were identified including that
the farmers’ physical health may be improved due to less exposure to chemicals. The participants did
however consider the potential for improved psychological well-being as more important. It was for
example mentioned that farmers growing LBR cisgenic GM potato would not need to think about
what neighbors or community think while they are out spraying. As stated by the Potato producer:
“Many consumers are worried when they see farmers spray their fields. They think we are doing
something terrible, and come and ask: What on earth are you doing now? With GM potato we will
avoid that. It will be a great advantage to avoid that”. In terms of the stresses and strains of potato
farming, the use of the GM technology may also result in less anxiety about the risk of losing the
entire crop because of LB infestation; “The cultivation of GM potato may represent less risk for the
farmer. Concerns about whether the crop will be infected by the late blight disease creates a feeling
of stress. We are talking about a profession that lives with an incredible number of risk factors, for
instance caused by the weather, agricultural policy and predators. | believe that by eliminating some
of these risk factors the feeling of stress among farmers will be reduced. One thing less to worry
about” (Researcher in consumer attitudes and social sciences).

An important aspect of the respect for farmers’ freedom and self-determination is the ability of
farmers to control their own situation, and to have the possibility to make decisions about their farm
without undue influence or coercion. The role of patents on farm level decision has been discussed in
relation to other GM plants (see for instance Fisher et al., 2015 and references therein). Participants
expressed concerns that patents would limit farmers’ opportunity to reuse their own potatoes as
seed potatoes.

One of the notable areas of discussion for this interest group was the views on potato producers’
dependence on multinational seed potato companies, with the concern that they may determine
which farmers will have the opportunity to grow LBR cisgenic GM potato. The advisor working for an
agricultural interest organization noted: “/ do not know if | totally agree that this [cultivating GM
potato] could be stress-busting for farmers. We talked about that the freedom of the farmer may be
curtailed because you get a contractual relationship with the seed potato supplier, patenting etc. So
the less worries, the less freedom you have. If others decide everything for you ... what does that do
to your motivation? Farmers are self-employed today, with all the risks that are associated with that.
What reduces stress may also reduce motivation, this is interconnected”. In addition, the national
coordinator for potato production reflected on the tensions: “/ do not know if there will be any
difference in terms of the farmers’ opportunity to decide what to produce (...). As it is today, it is not
the farmer himself who decides (...). The farmer gets a contract with a notice to cultivate a certain
potato variety. If he does not agree to this, the consequence will be not to grow potatoes at all. |
cannot imagine that international companies will determine what the farmers in Norway will
produce. It is not so. It is going to go through the potato retailing industry [which gives farmers
contracts] and | cannot see that [with GM potato] it will be very different from the way it works
today. Several other questions were raised, e.g. what about the freedom to say no to cultivating GM
potato? Participant noted that this might become a question of economy or political pressure.

The group discussed the role of reputation for individual farmers and the Norwegian farming
community as a whole. Many participants expressed concerns that good farming reputation and the
attraction of the Norwegian potato could be lost if GM technologies were used. It was also discussed
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that consumers may be more open towards cisgenic potato that are less treated with chemicals
compared to conventionally cultivated potatoes. Reputation was seen as a complex issue of cost and
benefit balance for Norwegian potato producers as there is a limit to how much consumers are
willing to pay for Norwegian food, so it is important to strike a balance between making Norwegian
potato production more efficient and maintain what is unique about Norwegian potato production.

Finally, in terms of the fair distribution of benefits and costs (justice), it was particularly
acknowledged that Norwegian potato production must produce efficiently and rationally in order to
keep up with competition from imported potatoes. Some of the participants stated that GM could
contribute to this.

When discussing justice amongst potato producers, several questions related to resistance
development within the pathogen population were raised: Could cultivating LBR cisgenic GM potato
that expressed several R genes increase the selection pressure within the pathogen population and
possibly speed up the development of multi-resistant P. infestans strains? If so, will future potato
farmers be faced with a more aggressive pathogen? How will this influence potato producers who
have chosen not to cultivate GM potato? Participants expected that organic producers would be
particularly vulnerable if the pathogen becomes virulent towards a broad range of R genes.

The notion of justice was widened to discuss the overall direction of this area of agriculture.
Participants focused on some of the underlying assumptions and visions about the future directions
of agricultural development. For example, questions were raised about whether the cultivation of
LBR cisgenic GM potato contributes to more large-scale intensive farming and how future potato
producers may be impacted if LBR cisgenic GM potato is adopted.

2.1.2 Ethical and social issues from the perspective of consumers

The discussions on consumers’ wellbeing were centered around two aspects. Firstly, participants
expected that cultivation of LBR cisgenic GM potato, at least in the short term, would involve less use
of fungicides and thereby reduce consumers’ exposure to these chemicals. Participants
acknowledged that consumers are increasingly skeptical to eat food treated with chemicals.
Cultivating LBR cisgenic GM potato could therefore alleviate some of these consumer concerns.
Several participants did however emphasize that the fungicides currently used to control LB are
considered to be fairly safe for humans, and that consumers’ exposure to these chemicals in any case
is very limited, (as the fungicides are sprayed on potato plants, and not on the tubers). Hence,
according to these participants, a reduction of chemical exposure should be seen as an improvement
of consumers’ perceived health, rather than their actual health condition.

The second aspect that was brought up concerned consumers’ attitude to GM food. Participants
seemed to agree that consumers would most likely question the safety and quality of LBR cisgenic
GM potato, as they are generally skeptical to the idea of eating GM food. Some participants argued
that introducing LBR cisgenic GM potato to the Norwegian market would make it more demanding to
be a consumer. Consumers would have to read food labels more carefully, gather information and
decide on which sources of information that are trust-worthy, in order to make up their minds about
whether to buy this type of GM potatoes or not. As expressed by the researcher in consumer
attitudes: “If consumers feel that all that is for sale in the grocery shop is not necessarily safe, the

17



consumers have to take on the task and come to a decision about “what is safe for me?” In Norway,
compared to many other countries, we have been shielded from this situation, as the authorities have
taken on that role”.

These issues were further elaborated in discussions about consumers’ freedom and self-
determination. Some participants emphasized that Norwegian consumers are typically not very
knowledgeable about how the food they eat is produced. Introducing LBR cisgenic GM potato could
potentially increase the general awareness about food safety within the Norwegian public, so that
consumers potentially become more knowledgeable and conscious about their everyday food
choices. Some participants argued, as already mentioned, that since LBR cisgenic GM potato does
not involve crossing species barriers and they are expected to reduce fungicide applications,
consumers may be more open towards this type of GM crop plants compared to the transgenic
plants currently dominating world production of GM crops. As the researcher in ethics noted,
“consumer reactions will depend on how this is presented: “Buy an inka-pimpernell — without any
fungicides”.

Participants also discussed notions of justice in relation to consumers’ opportunity to make informed
food choices. It was noted that the consumers differ with respect to their ability to make choices, as
this requires time and resources. Participants also noted that consumers might have fewer varieties
to choose between if LBR cisgenic GM potato will dominate future markets, and some questioned
whether the diversity of potato varieties available to consumers could be different in different parts
of the country, e.g. remote vs. centralized regions. It was claimed that it is more likely that
consumers will experience lower potato prices than that farmers will have a higher income from
cultivating LBR cisgenic GM potato. Participants expected that traditional Norwegian potato varieties
would most likely not be developed into GM varieties. Participants considered potato prize to play an
important role in determining consumer choice and discussed whether introducing LBR cisgenic GM
potato on the Norwegian market could have implications for the “power relationship” between
consumers, i.e. some would only afford to buy LBR cisgenic GM potato while others could buy non-
GM Norwegian varieties perceived to hold a higher quality.

2.1.3 Ethical and social issues from the perspective of potato industry

Participants did not elaborate much on the potential implications for the potato industry as they
noted that many of the issues addressed for potato producers and consumers were also relevant for
this interest group. For instance, with regard to impacts that were considered relevant for wellbeing,
participants mentioned that it is less likely that LBR cisgenic GM potato will be infected by LB and
retailors may consequently experience improved potato quality. Still, the fact that these potatoes are
GM could be negative for their perceived quality, and it will be costly to secure segregation of GM
and non-GM potato throughout the potato production chain. Hence, as for the potato producers,
participants also questioned whether the industry would benefit economically from introducing LBR
cisgenic GM potato. Commercialization of this type of GM potato was expected to increase the
amount of seed potatoes imported to Norway, and this could potentially increase the likelihood of
introducing new diseases. Participants commented that seed potatoes is currently very limited and
strictly controlled in Norway since imported seed potatoes may carry new diseases.
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With regard to the freedom and self-determination of members of the industry, participants
highlighted issues concerning reputation. They commented, similar to what was described for potato
producers, that while a potential reduction in the use of fungicides would probably play a positive
role for consumers’ acceptance, the fact that these potatoes are GM would most likely not be well
received among consumers. Finally, with regard to distribution of benefits and harms (justice),
participants pointed out that if LBR cisgenic GM potato dominates future potato markets, the
industry’s opportunity to choose may be infringed, as it may potentially be fewer varieties to choose
between.

2.1.4 Ethical and social issues from perspective of Norwegian agriculture

“Norwegian agriculture” was not included as an interest group in the ethical matrix adapted for the
workshop. Several participants noted that this was perhaps one of the most important impacted
parties and it was extensively discussed how the introduction of LBR cisgenic GM potato may
influence Norwegian agriculture as a whole, throughout the workshop. Two questions were
particularly addressed: (i) will introduction of LBR cisgenic GM potato challenge consumers
perception of Norwegian food as safer and different to food produced elsewhere? and (ii) how will
the adoption of LBR cisgenic GM potato influence agricultural development in Norway and the
Norwegian agricultural model ? Responses to the first question have implications for the wellbeing
of actors working in Norwegian agriculture, as well as respect for their freedom and self-
determination. An evaluation of the second question includes

a discussion of what might be deemed a just distribution of harms and benefits (justice) amongst
Norwegian farmers and the associated industries.

With regard to the first question the researcher in consumer attitudes phrased her concerns in these
terms: ”If we start to grow GM potato we take away the argument that Norwegian agriculture does
not use GMOs. This is important because it is about the legitimacy of Norwegian food production, the
reason to maintain the import protection system and consumers' willingness to pay higher prices for
food produced in Norway {(....) We are doing something very crucial if we decide to put GM potato into
the field. Then we have taken away that argument”. Most participants were concerned that the
perception of Norwegian agriculture as something special, with a superior quality and which is worth
protecting, would be threatened if Norwegian potato producers start to cultivate LBR cisgenic GM
potato. The advisor for organic potato production commented that: “Consumers’ trust is one of the
great strengths of Norwegian agriculture”. This thrust relationship was considered to be essential for
the very existence of Norwegian agriculture, which was said to be dependent on a political will to
protect governmental subsidies and custom barriers, and consumers’ willingness to pay.

Participants also raised concerns with regard to whether cultivating LBR cisgenic GM potato would
contribute to a development towards a more industrialized agriculture in Norway. Researcher in
ethics: “A relationship, that we see in other countries, is the industrial development which is not only
linked to GM, but that is linked to the overall agricultural development. The special feature of Norway
is that we have protection systems that help to maintain a structure with several small farmers. Will
GM potato push out the small farmers? Accelerate this development? Be another driver? (.....) Will it
be possible to reestablish the contact/ relationship with food production that has been lost in the last
two generations? That is in contrast to a very industrialized agriculture. GM is mainly for industrial
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agriculture as it is now”. Hence, some participants considered introduction of GM potato as possibly
steering Norwegian agriculture towards a more industrialized production form and this was seen as a
threat to current farming practices with relatively small farms located throughout the country. As
GM crops are generally developed by multi-national companies with strong commercial interests,
many participants were concerned that introducing this type of GM potato in Norway could
challenge the Norwegian agricultural model. This is a model that to a large degree has been based on
collective action (e.g. annual agricultural agreements between the state and the farmer’s unions,
agricultural cooperatives and state funded plant breeding). It is intended to give provision for
Norwegian agricultural products at stable prices and considered very important to secure the
existence of small-scale family farms throughout Norway today and in the future. Several
participants expected that maintaining this model would help also to ensure that benefits from
adopting LBR cisgenic GM potato would attribute to Norwegian actors, rather than multi-national
companies owing the technology.

2.1.5 Ethical and social issues from the perspective of the environment and the agro-
ecosystem

Participants discussed how cultivation of LBR cisgenic GM potato could result in potential benefits
and harms (wellbeing) for the environment. As already mentioned, many participants expected that
farmers would apply less fungicide to control LB in LBR cisgenic GM potato fields compared to
conventional potato fields. Species living in the potato fields would consequently be less exposed to
fungicides. “It is much “tougher” to use chemicals than GMOs because chemicals is damaging other
species too (.....) GM potato will be a much more precise control” (Potato producer). It was however
noted that less spraying against LB could result in the resurgence of secondary pests: “Even though
fungicides are fairly precise in controlling only late blight, we have noticed that spraying causes some
reduction in the presence of other species. With a late blight resistant potato variety it could be that
other pests appear which we do not know about as they have been controlled by the spraying against
late blight” (Regional agricultural advisor). Finally, some participants mentioned that reduced use of
fungicides would lower the selection pressure for fungicide resistance development in the pathogen
population.

Some participants emphasized that the transformation method used when developing GM plants is
associated with uncertainties and questioned whether LBR cisgenic GM potato could have
unintended adverse impacts on non-target organisms. Furthermore, one participant questioned
whether some species associated with potato fields are adapted to certain potato varieties, and
commented that large scale adoption of LBR cisgenic GM potato could thereby potentially alter the
biodiversity associated with potato fields.

Participants also commented that cultivation of LBR cisgenic GM potato could result in more healthy
potato plants that utilize input factors, such as fertilizers, more efficiently. Finally, some participants
argued that, in contrast to many other GM crop plants, LBR cisgenic GM potato is not likely to spread
to neighboring fields or into the environment, due to several characteristics of the biology of potato
plants (e.g. vegetative propagation, limited seed production and no wild relatives in Norway). While
some participants considered this as beneficial for the environment, the group concluded that this
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issue was not relevant to include in the ethical matrix, as this implied comparing LBR cisgenic GM
potato to other GM crop plants and not to conventional potato production (which was set as the
frames for the discussion).

The principle of environmental freedom and self-determination was interpreted as impacts on
agrobiodiversity. Some participants expressed concerns that large-scale adoption of LBR cisgenic GM
potato could result in a more homogeneous production system that could potentially reduce
diversity on molecular, organism and ecosystem levels. As, previously mentioned, participants
guestioned whether the diversity of cultivated potato varieties would decrease, if LBR cisgenic GM
potato becomes the dominant production form. It was expected that companies developing LBR
cisgenic GM potatoes would not be interested in developing varieties adapted for Norwegian farming
conditions, as this is a fairly limited market. The member of the national board of an environmental
NGO commented that, besides potential impacts on farmers’ and consumers’ choice, reducing the
diversity of potato varieties could also be seen as an infringement to the intrinsic value of potatoes.
She also noted that: Nature's self-determination over its own development is worth mentioning. But,
| do not know if it's such a big difference [with GM] compared with conventional farming. All
cultivation is intervention in nature. | do not know if nature gets more or less self-determination with
GMOs.

Participants were, as already mentioned, particularly concerned with issues concerning the durability
of the potato plants’ resistance. They were unsure which of the ethical principles of the ethical
matrix these concerns belonged to, but chose to refer to them as issues concerning environmental
justice as they were seen to relate to adaptations in the P.infestans population, and how this may
impact the ability of potato plants to resist the disease. Participants recognized the incredible
evolutionary potential of the pathogen, and did therefore not expect LBR cisgenic GM potato to be a
permanent solution to LB. The advisor in a potato retailing company, did for instance comment: “It
is worrying that GM potato only exploits single gene resistance when this is more vulnerable of being
broken”. Participants expressed concerns that an LBR cisgenic GM potato harboring several
resistance genes could strengthen the selection pressure on the pathogen population and thereby
result in the development of multi-resistant P. infestans strains. Questions were raised as to whether
one possible scenario could be that farmers may have to deal with a more aggressive pathogen in the
future. As voiced by the advisor from an agricultural interest organization: “/ want to warn against
introducing many resistance genes in the same GM potato plant. It is almost like developing a broad-
spectrum antibiotic, we do not know which mutations that may develop in the pathogen species. This
could make us completely helpless in the fight against late blight in about 20 years. We do not know
anything about that (......) If the result is that a new and resistant strain of the pathogen develops
which is much more difficult to control, it could be that there will be more negative impacts on the
environment in the future ”.

Finally, some participants questioned if LBR cisgenic GM potato could function as a door opener for
other GM plants, which potentially could have more severe impacts on the environment.

2.1.6 Ethical and social issues from the perspective of potato breeders
Participants noted that GM technology could provide new opportunities for plant breeders
(wellbeing), and possibly speed up the breeding process. Some considered GM as a more precise
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approach to breeding compared to conventional approaches. Others expressed concerns about
potential unintended impacts due to the transformation processes. On this note, some participants
did however highlight that conventional breeding is also associated with uncertainties, and argued
that the uncertainties associated with the development of cisgenic plants would be similar to that of
conventionally bred plants. Finally, some pointed to the fact that GM crops can be patented which
could make it more attractive for breeding companies to invest in the development of GM plants.

The possible scenario of LBR cisgenic GM potato dominating potato production was also raised when
participants talked about plant breeders’ freedom and self-determination. Participants wondered
whether this could lead to a situation in which plant breeders felt they were “forced” into the
direction of GM research. Concerns were also raised with regard to whether the development of LBR
cisgenic GM potato could reduce the investments in developing potato varieties adapted for
Norwegian growing conditions. Participants expected that since the Norwegian market is fairly small,
it is not particularly interesting for companies involved in the development of LBR cisgenic GM
potato. Finally, some participants drew attention to questions concerning the GM potato plant’s
durability to P. infestans. They asked whether it is wise to insert multiple genes in the same LBR
cisgenic GM potato variety, or if plant breeders risk the chance of “misusing” valuable R genes.

While participants recognized that adoption of GM in potato breeding might provide new
opportunities for knowledge generation relevant for different approaches to breeding for LBR, some
participants emphasized that it is important that knowledge and further development of alternative
breeding approaches and LB control strategies are maintained. Hence, participants were concerned
about a just distribution (justice) of resources between different approaches for potato breeding.
The participants highlighted the importance of making a distinction between publicly funded
breeding programs and commercial multi-national breeding companies within this interest group.
Participants questioned the motives for private companies investing in plant breeding, and expressed
concerns that multi-national companies would come to control potato breeding in the future, as
these actors typically drive GM development. On this note, some participants argued that it is
important that Norwegian authorities provides sufficient funding to researchers involved in potato
breeding in Norway, so that they can acquire the knowledge and skills needed to exploit the GM
technology. They argued that this would secure the continued breeding for varieties adapted for
Norwegian farming conditions, and could create an alternative to the research practiced by multi-
national companies.

2.1.7 Ethical and social issues from the perspective of the researchers

The participants did not discuss implications for researchers in much detail. This was probably both
due to a lack of time, but also that this was the interest group considered by many to be least
important. Similar to the issues raised for plant breeders, participants highlighted that GM could
open up new and interesting fields of research (freedom and self-determination). Some participants
did again highlight that it is important to secure public funding for research on LBR cisgenic GM
potato in Norway (wellbeing), so that researchers may acquire sufficient knowledge to investigate
and assess potential risks from this technology. There was a discussion about whether further GMO
research in Norway might contribute to a wider global justice by developing a technology that may
be useful for the world. These discussions were however not extensive.
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2.2. Prominent ethical and social issues raised by adoption of LBR cisgenic GM

potato in Norway

In order to ensure that the most important ethical concerns raised by the possible marketing and

cultivation of LBR cisgenic GM potato in Norway were captured, the participants were allowed to

reflect and present their views on this, both in a plenum session and by filling in feedback sheets at

the beginning and end of the workshop. In this section we first summaries the issues that were

addressed in the round table discussions and then present the issues included in the feedback forms.

2.2.1 Roundtable comments on the most important social and ethical concerns

The participants took turn, one by one, and shared with the others what they considered as the most

important social and ethical concerns raised by the possible adoption of LBR cisgenic GM potato in

Norway. This was followed by a short plenary discussion. Table 3 presents issues raised by the

participants. The issues are listed in no particular order and all participants may not agree with all the

issues raised.

Table 3: Important social and ethical issues raised by participants in plenary

‘ Important considerations Raised by

It is important to maintain a relationship of trust among
consumers and potato producers

National coordinator for potato production
Researcher in consumer attitudes and social sciences
Regional agricultural advisor

Advisor working for an organic farming interest
organization

LBR GM potatoes are cisgenic that “respect species
barriers”

Advisor working for a potato retailing company
Member of the national board of an environmental NGO

GM may be a very useful tool for the development of LBR
potatoes

National coordinator for potato production
Regional agricultural advisor

Potential environmental impacts from cultivating GM
potatoes are characterized by uncertainties

Member of the national board of an environmental NGO
Regional agricultural advisor

Advisor working for an organic farming interest
organization

Advisor working for an agricultural interest organization

The distribution of benefits among potato producers,
developers and consumers of LBR cisgenic GM potato is
characterized by uncertainties

Researcher in economics and social sciences
Researcher in ethics

There is no demand for GM potato among farmers and
society at large

Advisor working for an organic farming interest
organization

It is not possible to predict the durability of the LBR
cisgenic GM potato plant’s resistance to LB

Researcher in economics and social sciences

Cultivation of LBR cisgenic GM potato may create a
selection pressure for multi-resistance development within
the pathogen population

Advisor working for an agricultural interest organization

It is important to maintain and further develop alternative
approaches to LB control

Member of the national board of an environmental NGO

It is important to secure public involvement and
governmental control over the development and use of
LBR cisgenic GM potato

Researcher in consumer attitudes and social sciences
Potato producer

Researcher in economics and social sciences
Researcher in ethics

Participants were concerned about potential uncertainties and environmental harms arising from the

cultivation of LBR cisgenic GM potato. Some participants therefore highlighted the need for a
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precautionary approach. “When this type of technology is introduced into complex systems, there
will always be uncertainties, how much uncertainty can we live with before we introduce the GMO? In
Norway we have adopted a precautionary approach, we hurry slowly” (Researcher in consumer
attitudes and social sciences). Other participants pointed to the fact that technologies currently used
in conventional potato breeding are also associated with uncertainties, and questioned why these
are not subject to the same type of assessments as plants developed through genetic engineering.
Some also argued that cisgenic plants are characterized by less uncertainties compared to transgenic
plants: “It [cisgenic] means that we use gene technology for what it is worth, without crossing species
barriers, it means doing the same as what already can be done in conventional breeding with
crossable species” (advisor working for potato retailing company).

Participants also highlighted that expected benefits from cultivating this type of GM potato are also
characterized by uncertainties. For instance, as it is not possible to predict the durability of the
potato plant’s resistance and how the pathogen population may respond to large-scale cultivation of
this LBR cisgenic GM potato, very little is known about fungicide requirements and the
aggressiveness of the pathogen in the future. Similarly, issues concerning technological control were
considered very important in determining to what extent farmers and society at large would actually
benefit adopting this technology. While many participants stressed that Norwegian research
environments should ideally control this development so that it is not placed in the hands of multi-
national companies, many also pointed to institutional structures, such as patents, which would
inevitably restrict independent research and public control. Finally, the importance of maintaining a
trust relationship between farmers and producers were repeatedly emphasized. As already
described, many participants were concerned that introducing LBR cisgenic GM potato could
threaten this relationship. Still, it was noted that consumers may react differently to this type of GM
potato compared to other GM food: “Consumers operate with a gradient from natural to unnatural,
meaning organic on one side and GM on the opposite side, but in this situation [introduction of LBR
cisgenic potato] these opposite sides are about to meet, and what happens when gene technology
can be used to reduce spraying, and without bringing Monsanto along with jt?” (Researcher in
consumer attitudes and social sciences).

2.2.2 Individual responses on important social and ethical issues

Table 4 presents the social and ethical issues that the participants listed as important when
responding to individual feedback forms at the beginning and end of the workshop. Uncertainty
about potential societal and environmental impacts, ownership and control over technological
development and use, and possible changes in the perception of Norwegian agriculture are the
issues mentioned most frequently in the participants’ feedback forms. These issues are similar to the
issues that were extensively discussed during the course of the workshop. The participants’
responses were typically phrased as questions about potential impacts from cultivating this type of
GM potato in Norway. This may indicate that the participants were generally quite uncertain about
potential benefits and harms that this technology could bring about, and used this exercise as an
opportunity to suggest questions that are important to consider when evaluating this. Many
participants mentioned different issues when asked to reflect upon this prior to and after discussing
it with the others. There is no indication that some issues were mentioned more frequently after the
discussions than before, and we find it difficult to speculate about the reasons for changes in the
opinions addressed.
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Table 4: Important ethical and social considerations addressed in individual feedback forms. Numbers refers to participants. B: Participants’ response before discussions. A:
Participants’ response after discussions.

B A B A B A B A B A B A B A B A B A B A B A

Cisgenic GM potato are more natural than X X X X
transgenic GM crops
The distribution of benefits from cultivating | X X X X

LBR cisgenic GM potato between actors
involved in development and use is
uncertain

GM plants are typically developed and X X X X X X X X X
owned by multi-national companies with
strong commercial interests

The durability of GM potato plant’s X X X X
resistance cannot be predicted
The late blight pathogen may develop multi- X X X
resistance towards several R genes

Environmental and societal impacts from X X X X X X X
cultivating LBR cisgenic GM potato are
uncertain

It is important to maintain and develop X X
alternative approaches to control LB
It is important to maintain a diversity of X X
potato varieties
Cultivation of LBR cisgenic GM potato may X X X
influence the overall direction of agricultural
development in Norway

It is important to secure co-existence and an X
opportunity to not grow GM potato
The perception and thrust in Norwegian X X X X X X
agriculture may be threatened by the
adoption of LBR cisgenic GM potato
It is important to maintain an open decision- X
making process for LBR cisgenic GM potato

It is uncertain whether there is a societal X X X
demand for LBR cisgenic GM potato




2.3 Alternative approaches for LB control and perception of GM potato

During the final workshop session we opened for a discussion about alternative approaches to
control LB and other aspects that the participants considered relevant when addressing the LB
problem. The intention was to give the participants an opportunity to broaden the scope for the
discussion, beyond a comparison between conventional potato production based on chemical LB
control and the possibility of cultivating LBR cisgenic GM potato.

2.3.1 Alternative approaches to LB control

Some participants used this opportunity to question why LB has become such a severe problem for
potato production in Norway, and pointed to the role of agricultural policies. As expressed by the
advisor working for an organic farming interest organization “We should start by asking: Why do we
have this problem? (...) Are there political preconditions for Norwegian agriculture that has
contributed to the late blight problem, and the fact that it is such a big problem? Larger farms for
instance? Pressures driving production in certain directions?” The member of the national board of
an environmental NGO addressed similar issues and questioned “roads not taken” when searching
for solutions to the LB problem: “Where would we be today if late blight resistance had been a more
prioritized breeding goal in conventional breeding? If more money were invested in research into
organic farming? What is the cause of the problem and why has it increased in the recent decades? It
is because farmers do not grow varieties that are resistant to late blight, as there are other qualities
of the potatoes that are considered to be more important?”. The national coordinator for potato
production confirmed that other qualities, typically related to productivity and the physical
appearance of the potato, are generally considered more important than LB resistance in
conventional breeding programs, and commented that potato producers typically do not grow
potato varieties that are quite resistant to LB as these varieties are not popular among consumers.

The participants seemed to agree that LBR cisgenic GM potato can never be considered as a
permanent solution to the LB problem, as the resistance of the GM potato plant would eventually be
broken by the pathogen. Therefore, they also seemed to agree that it was important to practice
alternative approaches to LB control. They did however disagree on (i) whether there are suitable
alternatives to LB control, other than the use of fungicides and breeding for resistance, (ii) if enough
research has been invested in developing alternatives, and (iii) whether LBR cisgenic GM potato
should be considered as a possible alternative. For instance, some participants expressed concerns
that developing LBR cisgenic GM potato could result in reduced incentives for the development of
alternative approaches to LB control. The regional agricultural advisor, on the other hand, argued
that all possibilities have been sought in the search for solutions to the LB problem: “Great efforts
have been made to find ways to control late blight without reaching the goal. We have no alternative
to combat late blight other than breeding for resistance (...) It is too idealistic to believe that we have
other alternatives (....) | consider GM potato as a “breathing space” that will provide a solution for
some years”. The national coordinator for potato production supported this view and emphasized:
“Genetic modification is a tool which makes breeding more precise, it is a better tool that will enable
us to reach our goal faster (..) It is important that Norwegian researchers learn how to use this
technology.” The researcher in ethics, on the other hand, questioned the need for GM potato: “GM
potato, which is so simplistic and beautiful in its simplicity, is not a final solution or a solution alone,
so we must still discuss alternatives. We will not overcome the late blight problem with cisgenic
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potato, we will need more advanced management systems, and then we may not need GM at all. It is
important to ask: how will GM be part of a comprehensive solution, or should we leave it out?”

2.3.2 Participants overall view on the idea of cultivating LBR cisgenic GM potato in Norway

As part of the evaluation form, the participants were asked about their general view on the possible
cultivation of LBR cisgenic GM potato in Norway, and whether they were overall “open”, “critical” or
“undecided” to the idea of cultivating this type of GM potato in Norway. Four participants were open
to this idea, six were critical, while one was undecided. The ones who were “open” emphasized that
this technology may reduce the use of fungicides that will benefit both producers, consumers and
the environment. Several, noted that their positive attitude depended on several condition, one
being that the GM potato was cisgenic. The ones who were critical primarily expressed that there
were many uncertainties with regard to both social and environmental impacts from cultivating this
type of GM potato. Some questioned the societal demand for the product, and how adoption may

affect the perception of Norwegian agriculture.

During the workshop discussions some of the participants also voiced their general view on this type
of GM potato. The advisor working for a potato retailing company phrased his view in these terms:
“GM potato is one way to produce potatoes and use less fungicides, and we can provide consumers
with potatoes that have been less exposed to fungicides. This can help us to produce potato in a more
“organic” way. Similarly, the regional agricultural advisor said: “Late blight is a special disease which
is very difficult to control. That makes it easier to be positive to GMOs particularly in this context”.
Other participants were more skeptical to the idea of cultivating GM potato in Norway. Similar to the
responses provided in the feedback form, they explained their view by pointing to uncertainties,
both with regard to potential benefits and harms from adopting this technology, and the role of
multi-national companies driving this development.

3 Discussion

In this final section we highlight some of the key issues raised during the workshop and some of the
interesting overarching questions and themes that emerged in the discussions. Issues raised by the
stakeholders differed in the sense that some referred to and reflected upon (i) specific impacts on
affected parties and (ii) distribution of these impacts, while others explored (iii) value claims
regarding who and what is important, and some of the participants considered (iv) ethical and social
dimensions of how decision are made in relation to the use of this technology.

In terms of the first main theme, participants particularly engaged in a discussion about how the
adoption of this technology may influence everyday life of potato producers in Norway. This is a good
illustration of specific impacts raised by the stakeholders. A wide range of possible impacts was
articulated (see section 2.2.1) and the discussion appears to highlight the level of uncertainty on the
economic implications of adopting GM crops. These reflections appear to mirror claims about a lack
of data on social and economic impacts of GM crops more generally (Fisher et al., 2015). Many
participants seemed to agree that it was more likely that LBR cisgenic GM potato would improve
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farmers’ mental health (i.e. less worries for LB attack), rather than their financial situation. The LB
problem is typically considered an economic problem for European farmers and GM potato is
expected to reduce their production costs (e.g. Haverkort et al., 2008). The participants did however
question whether this will be the case for Norwegian farmers who largely rely on governmental
subsidies that are likely to be reduced if farmers’ production costs are reduced. This illustrates that
the social impacts from introducing GM crops will depend on the agronomic, socio-economic and
institutional settings where the technology is introduced (Fisher et al., 2015).

The discussions about how farmers may benefit, or not, from cultivating GM potato also includes
examples of claims relating to the distribution of impact. Questions concerning the durability of the
resistance of the LBR cisgenic GM potato plant were a prominent discussion point, and a good
illustration of an issue related to the distribution of impacts, both in time and space. Stakeholders
expressed concerns that an LBR cisgenic GM potato harboring several resistance genes could
strengthen the selection pressure on the pathogen population and thereby result in the
development of multi-resistant P. infestans strains, which could have implications for potato
producers wanting to practice different forms of potato production in the future. Researchers
involved in the development of LBR cisgenic GM potatoes recognize that resistance development is a
major concern also for LBR GM potato with stacked genes. Haesaert et al. (2015) recommend to
apply reduced dose rates of fungicides to prevent breakthrough of the entire R gene stack, if
monitoring shows presence of virulence to individual R genes as components of R gene stacks.

The importance of maintaining flourishing and diversified small-scale family-based agriculture in
Norway and consumers who trust that the food is safe and clean, were values that were expressed
and emphasized by all participants. As such, these two values of cherishing national agriculture and
the need for trustworthiness in the food system represent some of the most important value claims
that stakeholders repeatedly emphasized throughout the workshop. Many participants pointed to
how LBR cisgenic GM potato could represent a threat to these values, by for instance challenging
what the participants considered to be a well-established trust relationship between consumers and
producers in Norway. Others highlighted that this type of LBR cisgenic GM potato has qualities (e.g.
cisgenic and intended to reduce the use of chemicals for LB control) that may challenge and reverse
Norwegian consumers’ general skepticism towards GM food. Consumer surveys have shown that
consumers tend to be more positive towards cisgenic GM plants (Gaskell et al., 2011; Mielby et al.,
2013). Hence, again the discussions revealed that potential implications of LBR cisgenic GM potato
are context dependent, complex and uncertain.

Ownership and control of the technological development of LBR GM potato did also appear as a
prominent discussion point throughout the workshop, and represent a good illustration of issues that
were raised in relation to how decisions are made. Many stakeholders pointed to the importance,
but also challenges, of securing that development and commercialization of LBR cisgenic GM potato
take place within the Norwegian agricultural model. Maintaining the Norwegian agricultural model
would for instance involve publicly funded research on LBR cisgenic GM potatoes, Norwegian
authorities controlling development and use of this type of GM potato, and an open and democratic
decision-making process encouraging dialogue between interested parties (farmers, consumers,
industry and policy). Most stakeholders expressed concerns with regard to multi-national companies’
control over seed markets, which is typical for the GM crops cultivated today. They pointed to
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institutional structures, such as patents, which would inevitably restrict independent research and
public control of GM technologies.

The participants were effective at keeping the specific case of LBR cisgenic GM potato at the center
of the discussion. However, they also used it as a starting point for sharing their visions of agriculture
and techno-scientific futures in general. As seen at this event, stakeholders can put forward radically
different visions of what agricultural production should look like, and this can affect their responses
to emerging technologies if they fit or not into their paradigm. For instance, some participants
guestioned why LB has become such a severe problem for Norwegian potato production in the first
place. They challenged conventional agriculture with large potato fields and chemical control as the
dominant production form, and asked for a more system-based approach to potato production in
which LBR cisgenic GM potato was not part of the picture. With regard to different techno-scientific
futures some stakeholders emphasized that investment in the development of this type of LBR
cisgenic GM potato would influence the incentives for exploring and improving other alternative
approaches to LB control. Many participants emphasized the importance of maintaining a diversity of
approaches for LB control, and asked for more information about other control strategies, and the
“roads not taken” in the search for solutions for this problem. For instance, stakeholders mentioned
that breeding for LBR through traditional approaches has not been exploited to the extent it could
have been, partly due to the fact that fungicides work efficiently, and therefore other qualities (such
as physical appearance) are considered as more important breeding goals.

In terms of discussion and the overall nature of the workshop dialogue, one of the main advantages
of this workshop was that the facilitators with the participants created a very open and exploratory
working environment. Despite differences in background, experience with the topic and ethical
positions on a number of issues, as well as different initial views regarding this particular GM crop
plant and how to practice farming, the participants seemed to be more interested in listening and
learning, than to convince each other about their predetermined opinions. In this sense, and as
hoped by the facilitators, the participants managed to co-create a space for a truly reflective
exploration of the issue. This appeared to be seen as a form of safe space where participants were
able to exchange perspectives without timidity. This is evident when considering how many of the
issues raised by the stakeholders were treated in the discussions. For example, participants were
very good at raising questions, considering several perspectives, and providing alternative ways of
thinking about specific issues. The participants recognized high levels of uncertainty across the
various interest groups in terms of how they will be affected by the adoption of this type of GM
potato. They used the opportunity to raise questions for discussion that helped to make the complex
natural and social interactions that LBR cisgenic GM potato will be a part of, more visible.

As for all participatory approaches, the findings presented here must be seen as the outcomes of
discussions among a particular group of people, meeting at a particular time and with a particular
knowledge set and experiences. It is possible that other social and ethical issues might be discussed
in a different setting. The context, and who participates in the discussions is probably particularly
important when discussing complex issues like ethical and social implications of novel technologies,
where answers could be extremely wide ranging and formed by economic, social, cultural and
religious considerations among other things. As such, it is important to note that some voices were
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missing in the process reported here. For instance, we did not succeed in recruiting potato breeders,
organic potato producers and representatives of consumer interest organizations.

4 Workshop evaluation

When evaluating the workshop, it is important to collect at least two types of evaluation. The first is
direct feedback, which is preferably anonymous, from the participants and the second is reflections
that represent feedback from the facilitators or those researchers who were involved in organizing,
running and analyzing the workshop. The participants’ feedback will be presented first, followed by
reflections from the facilitators and project team.

4.1 Participants’ feedback

At the end of the workshop the participants were asked to complete an evaluation form. A number
of questions were posed, these focused on the (i) overall impression of the workshop, (ii) how the
workshop was organized and facilitated, (iii) the use of the ethical matrix method, and (iv) final
comments on the technology.

The feedback forms were distributed at the end of the event and were completed and returned
anonymously. Each participant used a self-selected code and wrote this on the top of the form so
that the research team could track their responses at the end of the event against the responses
from the first day. Participants were free to complete the form or not as well as being free to
provide short or extensive responses. The comments were very open ended and this was intended to
allow participants the opportunity to put forward feedback with limited prompting or framing. All the
11 participants responded. Each anonymous respondent is allocated a code, e.g. P1 for the first
anonymous response.

Of these questions, this section discusses the following:

* What was your overall impression of the workshop?

* What is your overall view of the ethical matrix method used to structure the discussions?
* Did you feel that your opinions were heard and taken into account?

* Did you have sufficient time for discussions during the different sessions of the workshop?
* Did you read the preparatory material send out in advance of the workshop?

* Do you have any suggestions for improving the workshop?

4.1.1 Overall impression and suggestions for improvement

In terms of the participants overall impression of the workshop, the event was very well received.
All participants commented positively on the event, exemplified by feedback such as “good
workshop” (P1), “very good” (P5), with the only ambiguous comment being “open” (P 9). However,
on that note, many participants commented on the “good and open environment for discussions”
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(P7) and the way in which the “consistent” (P5) and “good” (P11) facilitation appeared to help the
workshop process and atmosphere. This aspect of the method is important and so it was interesting
to see the participants comment on this. Several participants also commented on the composition of
the workshop and the diversity of the views represented. This is another important aspect as,
researchers invest notable time and energy in getting what seems to be the most appropriate mix of
participants, including attempting to balance background, expertise, gender, age, etc. A number of
participants commented that there were “people representing different actors/perspectives” (P7)
and “good composition of the group” (P11). However, it was noted that the discussion could have
benefitted from the input from more voices, exemplified by this comment: “but | missed potato
breeder/ geneticist” (P1).

What was also interesting to note was that several participants referred to the workshop as
“exciting” and “useful” (n=3) which seem to resonate with the organizers reflection on the positive
atmosphere of the event.

Later in the questionnaire participants were asked to suggest ways that the workshop could be
improved. Responses to this question ranged from suggestions about the number of participants to
the need for more time.

Several participants commented on the lack of time to discuss all of the dimensions of the use of this
technology, specifically highlighting that it would have been helpful to have “some more time for
discussions on the first day, more time for participants to ask clarifying questions” (P11) and “More
time for discussion in the groups” (P1). This can be a common comment regarding ethical matrix
workshops specifically and workshops more generally (Bremer et al., 2015; Bremer et al., 2014).
Research teams are often balancing the desire to facilitate comprehensive and in depth discussion
against the need to limit the length of the workshop to ensure participants can and will attend.

A few participants commented on the use of the matrix being “a bit difficult” (P3) with one
participant highlighting what they saw as the need to use another tool rather than the matrix (P5),
but these specific comments were not seen in the discussion of the overall comments on the event
and were presented constructively. The use of the matrix is discussed in the next section.
Suggestions were also put forward regarding the composition of the workshop with comments on
the scope and number of participants. Linking these comments to the overall impression, the
majority of these suggestions appeared to be ‘added value’ suggestions, such as “More participants
that could share more knowledge on the issue, e.g. potato breeder, actors from food retailers,
independent researchers on plant physiology and plant breeding” (P4) and “More voices present”
(P9). Related to this were comments and suggestion on knowledge sharing. Participant composition
and the nature of knowledge sharing at the workshop are linked, but these comments also appear to
refer to the need to possibly have more information before the workshop and more time. For
example, one participant missed “better knowledge sharing/ professional training about the topic as
part of the workshop” (P2).

4.1.2 Overall view of the participatory ethical matrix
The majority of the participants found the matrix method useful. Positive comments focused on the
use of the ethical matrix approach to structure a discussion and help users to remember all of the
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different issues, such as “a good tool to structure my thinking and the discussion” (P2) and “the
impacted parties in the matrix worked well“ (P7). With that said many of the overall positive
comments had associated caveats, exemplified by this “Good, but the distinction between the
different ethical considerations were not always fruitful/ meaningful” (P11). Some participants
highlighted that the matrix seemed to struggle to illuminate some of the issues raised by important
relationships that could have ethical implications, specifically for “the Norwegian society as an
affected party, as well as the relationship between producers and consumers, it was not always easy
to decide where all the arguments belonged in the matrix” (P1). Three participants found the tool
challenging to use at times, for example it was seen to be “a bit difficult to know which cell to use for
the different arguments” (P10). One participant, as discussed above, was not in favor of using the
tool, noting it was “too rigid and with misleading categories” (P5). Comments on the ethical matrix
and suggestions for improvements were also shared in the discussions throughout the workshop. For
instance, the participants seemed to agree that “Norwegian agriculture” should have been included
as an “impacted party” as the choices made by individual potato producers about cultivating GM
potato or not would have implications for and influence the perception and development of the
entire agricultural sector in Norway.

One participant, the researcher in ethics expressed several concerns with regard to the use of the
ethical matrix as a tool to facilitate reflection when this was discussed in the group: “It is problematic
that we have a free discussion that is forced into such a form (the matrix) that makes arguments
displaced. For example, when treating potato breeders as interested parties, it is important to
recognize that this is a group that is very complex, where you have publicly funded research involved
in breeding and strong, heavy, industrial interests that many of us experience as one of the main
problem with the genetic engineering industry. When considering affected parties according to this
matrix we are asked to consider how they are affected ethically and how we can pay attention to
them, but the problem is really how they represent a problem as an actor, and the problems they
create. The matrix does not deal with this as an ethical perspective. What is essential is squeezed
away”. Comments such as these are useful as they highlight individual perspectives on what is seen
as missing for the process as well as the application of the framework. This point is further discussed
below.

In this Norwegian setting the comments on the method are not as positive as for previous events
using the matrix with GM animal technologies, but with that said participants were overall
supportive and constructively critical. It is also interesting to note that the overall feedback and
impressions of the workshop was very positive. It is possible that the use of matrix methods, with all
of the aspects of the method, may have had positive effect on the overall approach to the event
before arrival and at the workshop itself. However, some of the specific principle based discussions
appeared challenging and some of the translations of the principles were not seen as overall helpful,
hence the valuable and specific critical comments. Yet there was an overall very positive reception to
the event. Further empirical work is needed to clarify this aspect of the method and this form of
participatory approach more generally.

4.1.3 Comments on the facilitation and organization of the event
In order to support future events, participants were asked to comment on the time allocated to
sessions and the nature of the preparations before the workshop. When asked if they had sufficient
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time for discussions during the different sessions of the workshop, the majority (n=9) stated yes with
two stating no, specifically commenting on not enough time for the “overarching questions”.

It was important to get feedback on the participants’ experience of inclusion, as this is one of the
justifications of the use of the matrix method, i.e. it helps to structure an inclusive discussion. So
when asked if their opinions were heard and taken into account, it was interesting to note that all
participants responded positive (n=11). In addition, several participants emphasized that it was a
good environment for discussion, with good listeners, thoughtful participants and good facilitation.

Finally when asked about the value and role of the preparatory material sent out in advance of the
workshop. All participants had read the material. Eight of the participants did not feel that reading
this influenced their opinion in any way, while two participants said that the material had influenced,
in terms of the way it provided facts and described issues from different perspectives. One
participant commented on the content of the preparatory material implying it was reasonably
balanced, as was intended, stating that “I have as a starting point an open, but skeptical attitude. The
information provided both more positive as well as negative aspects about the topic” (P4).

4.2 Facilitators’ feedback

The workshop involved 11 participants, with an almost even distribution of men (n=5) and women
(n=6). Some voices were missing (i.e. plant breeder and organic potato producers) due to
cancellations on the workshop day. Still, the facilitators felt that the group held a wide range of
perspectives and knowledge on the issue. It was a good size to allow for engaging discussions, where
all participants had the opportunity to express themselves both in group discussions (of 5 — 6
participants in each group) and plenary sessions.

The overall impression was that the participants were very interested in the topic. This became
evident as early as the introductory session, where participants raised several questions on
technicalities about the LB problem and development of LBR cisgenic GM potato. It was also
reflected in the participants’ intensity and engagement in the discussions throughout the workshop.
The facilitators also felt that the participants came with an interest in listening and learning from
each other. This undoubtedly contributed to a reflective working environment, where participants
often challenged the perspectives of others by raising questions, rather than trying to convince
others about their own predetermined opinions on the issue. This served to open up discussions so
that some of the complexities of factors influencing potential implications could be revealed. The
participants also seemed to find the topic important, and engaged with the workshop tasks without
challenging or feeling a need to challenge the purpose of each activity. However, some participants
did emphasis that comparing LBR cisgenic GM potato to conventional potato production with
chemical LB control, was a very narrow starting point for the discussions as this did not allow for
elaboration on other control alternatives or underlying causes to the LB problem. We also recognized
this when preparing for the workshop and informed that participants on the first day that we would
open for a discussion about other considerations or alternative control strategies and production
systems towards the end of the workshop. The participants seemed to appreciate the opportunity
this workshop provided by enabling a space to reflect on the topic in broader terms.
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In terms of the program, both before and upon reflection after the event, facilitators felt it was a
good idea to split the program over two days. Giving the participants time to interact and reflect on
their views and related experiences during the workshop dinner and evening, appeared to contribute
to an even more open working environment on the second day.

As already mentioned, several participants expressed some reservation about the use of the ethical
matrix tool, and found that it at times constrained the discussions. The participants were first
introduced to working with the matrix in group sessions on the first day. We experienced that the
groups approached the matrix quite differently. While one group was very tentative in terms of the
matrix and spent quite a lot of time discussing under which of the principles different issues
belonged, the other group discussed the topic much more freely without always referring directly to
the matrix. We see that these group discussions could have benefited from better coordination of
the group facilitators so that the group discussion were led in more similar ways. However, overall it
appeared that the participants felt free to raise the issues they considered relevant, without being
constrained by fitting this into any format of the matrix, if uncertainties arose as to where different
statements should be placed.

In terms of the participants’ reflection on the ethical matrix method, it is helpful to receive valuable
feedback on the method. In terms of this feedback, some of the criticism has focused on the role of
actors (or interest groups) in creating ethical problems, the ethical status of interest groups and that
it may not be possible to discuss these aspects using the ethical matrix. This is an interesting point to
raise and it does require further reflection. However, the method needs to set some boundaries so
hence is was not possible in this forum to analyze for instance the very nature and values currently
embedded in Norwegian agriculture. Nevertheless, these are important aspects that can affect the
framing of how participants approach a process, so the facilitators tried to provide additional time
and space for a discussion of these issues at the end of the event. It is also important to have a tool
that ensures that all interest groups are discussed and issues are mapped so that speculation about
the ‘motivations’ of all actors does not mean that they will be excluded from the analysis, or treated
differently at the outset. This reflection, placing the technology in a wider context of market needs
would occur if a judgement on the technology were made. The participants were not asked to do this
as group, so it is worth noting this for future matrix processes and make sure that as facilitators we
are more explicit about what the method might be able to do and what it cannot do.

5. Conclusion

The stakeholders participating in the workshop presented here were invited to share aspirations,
concerns and expectations regarding the potential marketing and cultivation of LBR cisgenic GM
potato in Norway. This resulted in a rich discussion revealing views about opportunities and advances
that this technology could bring about, and significant uncertainties associated with its use. On the
one hand, it was envisioned that LBR cisgenic GM potato could potentially contribute to a more
environmentally friendly potato production compared to current practices in conventional potato
production. The fact that this type of GM potato is cisgenic was considered an advantage that could
possibly alleviate consumer concerns towards GM food. On the other hand, there were significant
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concerns raised with regard to uncertainties, both with regard to potential harms to the environment
from cultivating LBR cisgenic GM potato, and with regard to whether expected benefits would
actually come to fruition. As such, several issues that may be seen as unique for the Norwegian
agricultural context were emphasized, particularly a strong trust relationship among Norwegian
farmers and consumers, which was considered to be essential for the maintenance of agriculture in
Norway, and the important role economic governmental support has on farmers’ income. It was
expected that introducing LBR cisgenic GM potato could have profound implications for this trust
relationship, and consequently threaten the very existence of Norwegian agriculture. The local
context, i.e. the high genetic diversity of the Nordic P. infestans population, was also highlighted as a
factor that may make it particularly difficult to predict the durability of the resistance of the GM
potato plant when cultivated on a large scale in Norway, and the potential for multi-resistance
development within the pathogen population. Finally, uncertainties were raised as to whether the
introduction of this type of GM potato could take place within the Norwegian agricultural model,
which was considered important to ensure that benefits would attribute to Norwegian actors, rather
than multi-national companies owing the technology.

Reflecting on the approach, both participants and facilitators experienced a workshop that served as
quite a unique space for an open exploration and reflection about the multiple dimensions
characterizing the issues raised for discussion. The attitude of the participants is probably an
important factor explaining the open working environment that the group created. It was obvious
that people came with an intention to listen and learn from each other, rather than advocating
certain viewpoints. While many participants found that the ethical matrix was a useful approach to
structure the discussions, it was also clear that their experience were not as positive as for previous
events using the matrix with GM animal technologies. In particular, participants sometimes found it
challenging to relate their considerations to the different ethical principels in the matrix, and some
felt it limited their opportunity to discuss the relationships between the different interest groups,
e.g. farmers and consumers. More clarity from the facilitators could potentially have helped to solve
some of these issues. Still, importantly, the participants found the list of interested parties very
useful, and the results from the workshop appear to indicate that the exercise of “putting yourself in
the shoes of others” also explains the open, reflective and broad approach that the participants took
in the discussions.

The work presented in this report intends to contribute to the operationalization of the assessment
criteria relating to societal utility, ethical justifiability and sustainable development in the Norwegian
Gene Technology Act. It compliments previous work investigating stakeholders’ views on issues to
consider in a sustainability assessment of LBR cisgenic GM potato (Gillund et al., 2014; 2015). A
broad range of issues were raised and similar topics were discussed among the stakeholders in all
these workshops. Still, the discussions clearly revealed opposing views on what these types of
assessment should entail and what should be prioritized. Hence, this work is to be considered as a
first step, in the process of making suggestions for how the mentioned assessment criteria in the
Norwegian Gene Technology Act may be translated into more concrete terms for this specific GM
crop plant. Building on the insights from this workshop, we suggest, and intend to perform, the
following tasks to continue this process:
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(i) Articulate relevant issues to include in an assessment of ethical, social and sustainability
aspects of LBR cisgenic GM potato. This will be based on further analysis and comparison
of important themes that emerged during the workshop reported here and the
workshops about sustainability that have previously been organized within the project.
These themes will be compared to and possibly complimented by criteria proposed in
other frameworks suggested for similar assessments of GM crop plants in Norway and
elsewhere.

(ii) Investigate the status of the current knowledge base relevant for assessing whether
these criteria will be satisfied for LBR cisgenic GM potato cultivation in Norway, i.e.
identify the type of knowledge required to perform these assessments, knowledge gaps
and research needs.

(iii) Analyse the assumptions underlying some of the claims put forward in the discussions.
This might create a better understanding of the narratives and worldviews underlying
these discussions, and as such explain some of contested visions, expectations and
concerns related to the cultivation of LBR cisgenic GM potato.

Further developments of the work and outcomes from this project will be available at:
www.genok.no and the project group and facilitators would be more than happy to receive any
reflections and comments on this report. Please contact Frgydis Gillund (email:
froydis.gillund@genok.no).
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Appendix 1: Ethical Matrix with keywords for participants’ support

Interest groups

Well-being
Concerns preventing harm and providing benefit

Respect for Ethical Principles
Freedom /Self-determination
Concerns freedom to choose and make decisions,
respect for others, including dignity of living organisms

Fairness
Concerns fair distribution of benefits and costs

reputation among actors in the potato industry?

Potato Keywords: yield, income, input factors, working Keywords: freedom to choose, self-determination, Keywords: opportunities for farmers to use different
producers conditions, health ownership, reputation farming practices, fair prices, trade conditions
regulations
Example question: How may cultivation of GM potato Example question: How may cultivation of GM potato
benefit or be harmful for potato producers? affect farmers’ freedom to choose and self- Example question: How may cultivation of GM potato
determination, or their sense of dignity as farmers? influence the distribution of benefits and costs among
potato producers?
Potato Keywords: supply, product quality, profit Keywords: freedom to choose, self-determination, Keywords: fair prices, trade conditions and regulations
industry: reputation.
packeries, Example question: How may cultivation of GM potato Example question: How may cultivation of GM potato
processors, benefit or be harmful for different actors in the potato Example question: How may cultivation of GM potato influence the distribution of benefits and costs among
retailors industry? affect the freedom to choose, self-determination and actors involved in the potato industry?

Consumers &
citizens

Keywords: health safety, nutritional quality

Example question: How may cultivation of GM potato
benefit or be harmful for consumers/citizens?

Keywords: product information, labeling, freedom to
choose, self-determination

Example question: How may cultivation of GM potato
affect consumers’ freedom to choose and self-
determination?

Keywords: accessibility, affordability,

Example question: How may cultivation of GM potato
influence the distribution of benefits and costs among
consumers/citizens?

Environment &

Keywords: environmental impacts, soil, air and water

Keywords: biological diversity within potato fields and

Keywords: environmentally sustainable potato

knowledge

Example question: How may development and
cultivation of GM potato provide opportunities for or
limit research?

Example question: How may development and
cultivation of GM potato affect researchers’ freedom
to choose and self-determination?

agro- health the environment, species dignity, diversity of potato production
ecosystem, varieties
including Example question: How may cultivation of GM potato Example question: How may the cultivation of GM
species e.g. benefit or be harmful for the environment? Example question: How may cultivation of GM potato potato influence the sustainability of the agro-
potato plant affect biological diversity and dignity of species? ecosystem and the environment?
Potato Keywords: knowledge, technology, breeding material Keywords: freedom to choose, self-determination, Keywords: distribution of breeding material
breeders ownership knowledge, technology, and funding, fair regulations
Example question: How may using genetic Example question: How may using genetic
modification benefit or be a disadvantage for potato Example question: How may using genetic modification influence the distribution of benefits and
breeders? modification affect the potato breeders’ rights freedom | costs among potato breeders?
to choose and self-determination?
Scientists Keywords: funding, research material technology, Keywords: freedom to choose, self-determination Keywords: distribution of research material

technology, knowledge and funding

Example question: How may using GM potato as a
breeding tool influence the distribution of benefits and
costs among researchers?
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Appendix 2: The Ethical Matrix completed with the workshop participants

‘ Respect for Ethical Principles

Interest groups

Well-being

Freedom /Self-determination

Fairness

Potato
producers

Less money spent on chemical protection

More stable yields

More predictable incomes

Less potatoes thrown away after harvest due to
lower prevalence of the late blight disease
Improved potato quality because of less
pesticide residues and less damage from
disease

Improved physical health among potato
producers due to reduced use of chemicals
Improved psychological well-being among
potato producers as they do not have to worry
about what others think when they are out
spraying

Less stress in farmers everyday life as they do
not constantly need to evaluate when they
need to spray and will be less worried about the
risk of late blight infecting the potato crop

The fact that the potato is genetically modified
may reduce the perceived quality of the potato
Patents may make the seed potato more
expensive

Adopting new technologies may be expensive
(e.g. buying new machinery to meet
requirements set for co-existence)
Requirements set for co-existence may make
the production of LBR cisgenic GM potato more
costly

The farmer may feel bound by the GM seed
potato supplier, this may influence motivation
and create a feeling of stress

Will commercialization of LBR cisgenic GM
potato in Norway lead to increased competition
from imported potatoes?

Will the farmer get a higher price for the potato
yield?

Will the economic gains from cultivating LBR

The reputation of Norwegian potato producers
may be improved as the amount of fungicides
used will be reduced

Cultivation of LBR cisgenic GM potato may
damage the reputation of Norwegian potato
producers

The trust between food producers and consumers
may be damaged

The farmer will no longer be able to use potatoes
from his own harvest as seed potatoes

It may become more difficult to practice
alternative ways to control late blight if LBR
cisgenic GM potato are cultivated

It may become more difficult for farmers to
choose which production form to practice

It is not necessarily the farmer who decide if
he/she can cultivate LBR cisgenic GM potato or
not (multi-national company decides who will
have the opportunity to cultivate LBR cisgenic GM
potato)

Co-existence rules may make it difficult to return
to a cultivation form that does not involve GM

Will cultivation of LBR cisgenic GM potato
increase the differences between potato
producers practicing different production forms?
Will cultivation of LBR cisgenic GM potato result
in any changes in the income of potato producers
who practice different production forms?

Will the cost for potato producers who do not
want to grow LBR cisgenic GM potato increase?
Will the disease pressure increase for potato
producers who do not cultivate GM (if resistance
is broken)

How will organic potato producers be affected?
Will a development in this direction (adopting
GM) eliminate small-scale potato producers?
LBR cisgenic GM potato exploits qualitative single
gene resistance, could this result in faster
breakdown of the resistance?

Will the pathogen mutate more quickly/ and
develop resistance faster with LBR cisgenic GM
potato?

LBR cisgenic GM potato will be patented and this
creates uncertainties regarding who will actually
benefit economically by the adoption of this
technology




‘ Respect for Ethical Principles

Interest groups

Well-being

Freedom /Self-determination

Fairness

cisgenic GM potato accrue to the farmer?
Will there be changes in the costs of different
input factors (e.g. price on seed potato)?

Potato
industry:
packeries,
processors,
retailors

Improved potato quality because of less
pesticide residues and less damage from the
late blight disease

The fact that the potato is genetically modified
may reduce the perceived quality of the potato
Requirements set for co-existence may make
the production of LBR cisgenic GM potato more
costly

Opens for importation of seed potatoes

The reputation may be improved as the amount
of fungicides used will be reduced

Cultivation of LBR cisgenic GM potato may
damage the reputation of the Norwegian potato
industry

Increased diversity of commercial potato varieties
Co-existence management involving two
production lines will make potato processing,
storage and transport more expensive

Will economic gains accrue to the potato
industry?

How may the industry’s access to the potato
varieties they want be impacted? (if production is
dominated by LBR cisgenic GM potato?)

Consumers &
citizens

Less spraying is good for the perceived health of
consumers

Uncertainties associated with GMOs are not
good for the perceived health of consumers
LBR cisgenic GM potato may be perceived as
bad quality potatoes

Strategies to maintain co-existence is costly and
may result in more expensive potatoes

It will be more demanding to be a consumer.
They will need to gather information and
choose among information sources
Uncertainties associated with potential health
effects for consumers, the food safety of GM vs
non GM food, and impacts from marker genes
(if the GM potatoes are not cisgenic)

Diversity of potato varieties and consumer
choices are reduced if LBR cisgenic GM potato
dominates the market

Consumers will have to check if the potato is GM
or not

It will be a loss for consumers to loose trust in
those who produce food and controls food safety.
Consumers will have to decide for themselves:
What is safe for me to buy?

It will be more demanding to be a consumer. They
will need to gather information and choose
among information sources

Will create an opportunity to increase the
knowledge on GMOs and breeding among
consumers

Norwegian food will have to be perceived as
something special in order to maintain Norwegian
food production (through subsidies and customs),
in what way will LBR cisgenic GM potato
contribute to this?

Diversity of potato varieties and consumer
choices are reduced if LBR cisgenic GM potato
dominates the market.

Diversity of potato varieties may vary in different
parts of the country

The price of the potato will impact what
consumers will buy. If LBR cisgenic GM potato
becomes very cheap many consumers may buy
this. If non- GM potato becomes more expensive
some may not choose to buy this

Only those who can afford it may be able to buy
non-GM potato if it becomes more expensive
than LBR cisgenic GM potato

Consumers have different abilities to make
choices. Who will have sufficient time and
resources to acquire information and make
conscious choices?
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Interest groups

Well-being

Respect for Ethical Principles
Freedom /Self-determination

Fairness

Environment &
agro-
ecosystem,
including
species e.g.
potato plant

Less use of fungicides

Fewer potatoes thrown away after harvest due
to lower prevalence of the late blight disease
Less yield loss

A healthy potato plant will exploit added
resources (e.g. fertilizers) in a better way

Less spraying may reduce the development of
resistance to chemicals in the disease
Uncertainties associated with environmental
impacts

Will late blight become a bigger problem if the
potato plants’ resistance is broken (less genes
to exploit in the future)?

Will the diversity of potato varieties increase or
decrease?

How may the expression of other genes and
thereby other traits of the potato plant be
impacted?

Large dominance of LBR cisgenic GM potato could
lead to more homogenous potato production:
Reduced genetic diversity from molecular to
ecosystem levels

Uncertainties related to environmental impacts,
particularly of marker genes (if the GM potato is
not cisgenic)

May open for approval of other GMOs that have
(more) negative consequences

Approving a LBR cisgenic GM potato might make
it easier to approve transgenic potato in the
future (which may be associated with more
uncertainties)

Modification of several different potato varieties
can increase genetic diversity

Less spraying may be positive for biodiversity,
other organisms are less exposed to chemicals
Can reduction in the diversity of commercial
potatoes that are cultivated reduce the diversity
of species living on potato plants?

Can less spraying against late blight cause new
diseases to appear?

LBR cisgenic GM potato exploits qualitative single
gene resistance, could that result in faster
resistance development in the pathogen
population?

Are we contributing to increasing the
aggressiveness of the pathogen population by
exposing it to a LBR cisgenic GM potato plant that
harbors several resistance genes? Could we use
up the genes?

Uncertainties related to environmental risks,
particularly related to marker genes (if the GM
potato is not cisgenic)

Potato
breeders

Opportunities to apply new technologies

May make more money if the LBR cisgenic GM
potato is patented

More efficient breeding (theoretically)

The agronomic knowledge on alternative
breeding methods may decrease

Errors arising in plant products during breeding
are not identified as easily during the process
due to the speed of the breeding process.

How is the breeding of other traits than late
blight affected?

Will late blight become a bigger problem if the
potato plants’ resistance is broken (less genes
to exploit in the future)?

Is it a clever strategy to insert multiple genes in
the same potato variety (will the genes be used
up)?

Using genetic modification in breeding may be
experienced as a forced direction, how will
professional development and competence
development be impacted?

How may the breeding of Norwegian varieties be
impacted?

It is important to continue breeding for
Norwegian varieties, suitable for Norwegian
growing conditions. Too much focus on
development of LBR cisgenic GM potato could
lead to reduced attention to breeding potato
varieties suitable for Norwegian growing
conditions

GM can make the breeding process more
expensive

Will multi-national companies control the
development of potato breeding, which will imply
that profit sets the premises for the
development?

How is the funding for breeding affected? The
resources spent on LBR cisgenic GM potato
development will influence the resources

available for other breeding approaches.




‘ Respect for Ethical Principles

Interest groups

Well-being

Freedom /Self-determination

Fairness

Scientists

May provide professional challenges and
increase competence

Norwegian researchers must be given funding to
do research in this field.
Academic freedom is important

Can result in a centralization of research
environments

We may get more GMO research in Norway, and
use the technology for something that is useful
for the world.




Appendix 3: Questions for Individual reflection at the start of the workshop

1)

2)

3)

QUESTION FOR REFLECTION

Workshop on social and ethical issues related to the cultivation of late blight resistant GM
potato

Do you think that cultivating GM potato may provide benefits for Norwegian potato
production? Please explain your answer.

Do you have any concerns related to the cultivation of GM potato in Norway? Please explain
your answer

What do you consider the most significant ethical and social issues raised by the cultivation
of late blight resistant GM potato? Please explain your answer.

Please insert four numbers: _ _ _
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Appendix 4: Participants Feedback

1)
2)
3)

4)

5)

6)

1)

2)

3)

4)

5)

EVALUATION FORM

Section A: Feedback on the workshop
What was your overall impression of the workshop?

Do you have any suggestions for improving the workshop?
What is your overall view of the ethical matrix method used to structure the discussions?

Did you have sufficient time for discussions during the different sessions of the workshop?
O Yes o No Please explain

Did you feel that your opinions were heard and taken into account?
O Yes o No Please explain

Did you read the preparatory material send out in advance of the workshop?
O Yes o No Please explain

If yes, do you feel that it influenced your opinions in any way?
O Yes o No Please explain

Section B: Feedback on ethical and social issues raised and policy implications
What do you consider the most significant ethical and social issues raised by the cultivation
of late blight resistant GM potato? Please explain your answer

Do you think that the outcome of this workshop will provide valuable inputs for a possible
future ethical assessment of this type of GM potato?
O Yes o No Please explain

Has your awareness and/or understanding of the ethical and social issues related to
cultivation of GM potato changed in any way as a result of participating in the workshop?
Please explain your answer

Awareness : O Yes oNo Understanding:o Yes o No

Please explain:

Based on the workshop discussions what is your view of the possible cultivation of GM
potato in Norway? Are you overall supportive or unsupportive or undecided? Please tick the
box and explain your answer.
Supportive: O Unsupportive: O Undecided: o

Please explain:

Any final comments or feedback?
Please insert the same four numbers as in the first question form: _ _
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