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Introduction & methodology
The research findings presented in this report are based only on desk research with one exception for Finland, where little information on the topics is available online. To that end we spoke to our trusted contacts within the Finish ministries without revealing neither the intent of the question nor the organisation that will use the information. We used a combination of search tools: in addition to search engines, we used the online analytics tool Crimson Hexagon which allows us to search social media for the past year. We also looked at the dedicated websites of ministries and used their smart search tools where available. 

The ministries that are responsible for regulating GMOs were included together with the relevant statements where available. In order to find relevant industry or farmer stakeholders we looked at the national associations that are traditionally vocal in the GMO debate. We included some of the major associations that – even though have not expressed a view on NBTs – are important to monitor going forward as they have a major stake in the debate. 

Each language has a different paraphrase of new breeding techniques (Italian often uses the English term) and direct translation was often not available. Details regarding the ways NBTs are called in each country are provided in the report below. 

In order to measure the intensity of the conversation on NBTs in each country, we used Crimson Hexagon to quantify the number of mentions in news and social media (Twitter). As key words we used “new breeding techniques”, “new plant breeding techniques”, “NBTs”, “NPBTs”, the names of the techniques, in English or translated in the local language where needed, as well as the local expression for NBTs. Interestingly, most languages struggle to find a definitive local translation of new plant breeding techniques and official publications use the English version.

Executive summary
The topic of NBTs in agriculture has received the most coverage in the UK, France and the Netherlands and the least attention in Poland, Belgium, and Spain. NBTs are most visibly supported by politicians and scientists in the UK, the Netherlands and Sweden. From the little information that exists on NBTs in Finland and Sweden, we can conclude that the mood in these countries is overall positive, but important stakeholders have not been actively promoting the technology. Contrary to our expectations, Spain, which is generally positive towards GMOs, has not expressed explicit support to NBTs. In Belgium and Poland where NBTs are almost a non-issue in terms of online debate, a few scientists and/or politicians have tried to spur the discussion but have not received media attention. Similarly in Italy, Sweden and Finland, some politicians have spoken out in support of the technology and its benefits for the respective country, but this has not generated online coverage. The debate in France and Germany is very polarised with important and vocal stakeholders on both sides of the argument. 

In all cases the ministers that are in charge of GMO regulation are also designated as the ones in charge of NBTs. Most of them (Germany, UK, Belgium, Italy, France, Sweden, Finland, and Netherlands) have expressed their position in one form or the other, for example, in an answer to a parliamentary question. However, only the Swedish, Finish and the UK governments have explicitly stated that NBTs are important for the future of the national agri-food sector and the environment and have included these techniques in relevant future-looking policy papers. Similarly, Italy has announced a major government-funded research in NBTs, while the Netherlands has specifically expressed support for cisgenesis (while in the UK risk assessment agencies are less certain about excluding cisgenesis from the GMO legislation). In the case of Poland and Spain, either information was not available online or it has proved too difficult to find. 

Most importantly, most governments have reiterated that the final decision of whether or not NBTs should be regulated as GMOs lies with the EU and have been reluctant to state a definitive opinion. Even the policymakers in countries where ministries or regulatory agencies have expressed a positive stance towards one or more NBTs have cautiously said that ultimately it is not their decision to make (Belgium, Germany, Italy, Spain, Finland). The Netherlands has explicitly mentioned that it would advocate for the acceptance of NBTs in Europe, while the UK already considers the possibilities for commercialisation of NBTs after Brexit. France has also mentioned that it would contribute to the debate and try to influence the EU decision once the government adopts its own position. Interestingly, most of the Swedish politicians who are vocal on the subject have stated that legislation is falling behind scientific development and even GMO rules need to change. There has been no comment on NBTs by policymakers in Poland.

Statements by regulatory agency or risk assessment bodies exist in Germany (ODM and CRISPR-Cas9), Sweden (CRISPR-Cas9), UK (NBTs in general), and to some extent France (NBTs in general). However, none of these constitute a definite position as governments continue to hold stakeholder discussions on the topic and/or await the EU’s decision.

The stakeholders who are mostly speaking about NBTs in agriculture are scientists who fear that strict regulation of NBTs could prevent yet another research opportunity in biotechnology. As leading research centres, the institutes in the UK and the Netherlands are the most advanced in the scientific debate and receive the most local and international media coverage. However, the Belgium scientific institutes that are also advanced in their research have not received the same online attention and nor have the Italian scientists who have also received funding by the government for research in NBTs. 
Farmers in most countries have expressed opinions on NBTs. The biggest farmer associations in the UK, Netherlands, France (farmers & farmer cooperatives) and Sweden have stated support for excluding NBTs from the GMO legislation. Spanish farmer associations have not mentioned NBTs concretely, but have expressed general support to biotechnology. In Germany the biggest farmer union (DBV) does not have a position, but the cooperative (Raiffeisen) is supportive. The Belgium farmer association has called for a restarting of the discussion on cisgenesis as the technique could improve crops, while Finland’s forest owners have adopted a pragmatic approach. 

Other associations such as grain and feed producers have been more reluctant to speak out. Dutch, German and French associations have been the most vocal and supportive, while the UK and Italian associations have been communicating on NBTs less actively. The research has found one supportive statement by the potato producers in Belgium and no statements by relevant associations in Poland, Spain and Finland.
Local NGOs have been mostly recycling the information produced by international NGOs (Greenpeace, Corporate Europe Observatory, GeneWatch, Friends of the Earth) or organic producers (IFOAM). They are mostly active in France, the UK and Germany which reflects the general NGO scene as these countries are the home of most NGOs in Europe.
In conclusion, the research has found that in most cases the discussion is spearheaded by politicians. The positive voices – farmers and scientists – have not received enough online attention even though they outnumber NGOs. This suggests that NGOs have had a more successful communication on the topic and might become louder that the NBT supporters. Out of the ten countries analysed, none has adopted a definitive position against NBTs and continue to consult stakeholders which creates a window of opportunity for the seed industry to change the narrative.
Main arguments in favour of NBTs per country

United Kingdom: discussion and research focus on CRISPR-Cas9
· The final product of a plant developed by NBTs does not differ from the conventional plant
· NBTs should be analysed (and regulated) using a product-based approach
· NBTs are needed for UK’s productivity; they can significantly increase yields
· The EU should not regulate NBTs as GMOs. This is important even in the light of Brexit as the UK will depend on trade with the EU
Italy: discussion and research focus on cisgenesis and genome editing
· Italy should lead the research in NBTs 
· Italy cannot miss on these developments: NBTs are important for Italy’s biodiversity and competitiveness
· NBTs can benefit Italy’s most important crops
· NBTs lead to more targeted mutations than the conventional way to used induce mutations
· There are no foreign genes in the final product produced by NBTs, unlike GMOs
Germany: discussion focuses on CRISPR-Cas9
· NBTs should be analysed (and regulated) using a process and product-based approach
· NBTs lead to more targeted mutations than the conventional way used to induce mutations
· NBTs can contribute to the competitiveness of German farmers
· If NBTs are regulated like GMOs, German science and innovation will suffer
Netherlands: discussion and research focus on cisgenesis and to a lesser extent on CRISPRS-Cas9
· NBTs can develop crops resilient to pests and diseases leading to reduced need for pesticides
· It is important that Dutch companies continue to research innovative plant breeding techniques
· NBTs provide a huge potential for horticulture / floriculture
Poland: discussion focuses on plant breeding innovation in general; more discussion on CRISRP-Cas9 in humans
· NBTs are faster, cheaper and a more precise way to make changes in the genome
· NBTs eliminate the need for GMOs, which, although safe, stir many emotions
· NBTs can increase yields
· The final product of a plant developed by NBTs does not differ from the conventional plant
Spain: discussion focuses on biotechnology in general without differentiating between GMOs and NBTs and on CRISPR-Cas9 (mostly in humans but sometimes also in agriculture)
· NBTs can develop crops resilient to pests and diseases
· NBTs can overcome the legal difficulties of GMOs
Belgium: discussion and research focus on cisgenesis
· NBTs need to be analysed on a case by case basis
· It is important to guarantee the availability of a wide range of varieties and seeds
· NBTs can improve the quality of crops and add value
· There are no foreign genes in the final product produced by NBTs, unlike GMOs
· GMO law needs to be softened to address this “less aggressive” form of GMOs
France: discussion focuses on NBTs in general and research focuses on CRISPRS-Cas9 (also in humans)
· Some NBTs might fall under GMO legislation
· NBTs makes it possible to faster process the selection of new varieties which ultimately benefits farmers, consumers, and French and European seed companies
· NBTs are tools that French researchers should be able to continue using
· NBTs are faster and more precise way to make changes in the genome and achieve the desired traits 
· There are no foreign genes in the final product produced by NBTs, unlike GMOs
Finland: discussion focuses on NBTs in general and CRISPR-Cas 9
· NBTs can be beneficial if they help the Finish agricultural sector and if safety is guaranteed
· NBTs can be beneficial if they can help a more sustainable (and/or enduring) production in terms of climate change and in a shorter timeframe
· NBTs need to be analysed on a case by case basis
· NBTs have a wide range of benefits and the Finish ”bio-know-how” considers them as a true opportunity if more experts are involved in the research
Sweden: discussion and research focus on CRISPR-Cas9
· NBTs can produce crops suited for people who cannot/do not want to eat meat
· SMEs could use NBTs even for varieties that are developed for a smaller market
· NBTs need to be analysed on a case by case basis
· NBTs should be analysed (and regulated) using a product-based approach
· In view of climate change, NBTs can lead to higher yields, fewer inputs, less environmental impact and overall to a more sustainable agriculture
· NBTs are just an extension of breeding using mutation which has been used for decades
· Crops cannot survive into the wild without farmers help
· NBTs are important for food security of African countries
· The final product of a plant developed by NBTs does not differ from the conventional plant
· Swedish researchers and small European companies should be able to use NBTs to develop plant varieties suitable for the northern climate   
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United Kingdom 
As the UK is one of the leaders in research on NBTs, most of the online desk search results led to information about the ongoing research programmes and the activities of the Biotechnology and Biological Sciences Research Council (BBSRC). NBTs are becoming increasingly important for the research priorities set by Department for Environment, Food and Rural Affairs (DEFRA) and that is why many political stakeholders have been involved in the debate as well. The challenge of the research was to filter the relevant findings from the vast information in English language produced by the scientific community. The selected scientists are a snapshot of the scientific community reflecting the most vocal scientists and institutes in the media. While the issue is highly topical in the political circles, it was more challenging to find relevant positions and quotes by national associations. This suggests that the government is leading the debate.    
Overview of NBT discussion
The UK official policy has typically been in favour of innovative plant breeding methods as demonstrated by the UK government’s Global Food and Farming Futures Foresight report in 2011 and the subsequent policy response – the long-term Agri-tech strategy announced in 2013. Its objective is to accelerate the translation of research into practice. Under the strategy, the government spends £450m each year on agricultural R&D and a number of UK plant breeding companies are already involved in research funded by it, including innovative projects to identify new sources of durable disease resistance and enhance grain processing quality, and to develop a new phenomics platform to improve breeding, agronomy, and variety selection (e.g. through the BBSRC’s Crop Improvement Research Club and the DEFEA-sponsored Genetic Information Networks).
 Genetic Information Networks provide management and facilitation of public research into breeding techniques, such as for wheat, vegetables and legumes. The first meeting of all networks took place in February 2016 where former DEFRA Minster George Eustice confirmed his commitment to new plant breeding techniques.
The official government position on NBTs is that the UK will seek “science-based”, “pragmatic” and “proportionate” outcome. The following official documents are available:
1. GM and Gene Editing: Government statement provided to the Science & Technology (S&T) Committee in the House of Commons
 in relation to the strength of the evidence on NBTs:  
“A range of new genetic breeding techniques have been developed, with those referred to as gene editing gaining particular attention. […] The Commission’s paper is expected to prompt further discussions as to the appropriate approach to be followed at EU level. The Government will be seeking an outcome on this issue that is science-based and proportionate, and which gives appropriate consideration to the implications for human and environmental safety.”

2. The previous (2014/2015) S&T Committee published its report on Advanced Genetic Techniques for Crop Improvement: Regulation, Risk and Precaution Report in February 2015, concluding that the EU’s current regulatory regime for GMOs threatens to prevent a broad variety of advanced genetic techniques, that could produce novel crop varieties, from reaching the UK and European markets. The Government responded on the report stating that:
On the emerging debate around what are being called ‘new breeding techniques’ (NBTs), meaning the range of advanced genetic techniques whose status relative to the EU legislation on GM needs to be clarified, we are making our position clear. It is our view that any necessary regulation of these techniques should be pragmatic and proportionate to the overall objective to be achieved. We are working closely with the Commission and other Member States to this end.

The UK Advisory Committee on Releases to the Environment (ACRE) indicated in its advice that only products of cisgenesis and intragenesis should be regarded as GMOs. A number of stakeholders have adopted official positive positions, including the National Farmers Union (NFU), the Royal Society and the BBSRC. The latter highlights uncertainties with the EU regulatory process for NBTs, but explains the potential benefits of funding this stream of science.
Political & Media climate
Political debate
· NBTs are in the agenda of the responsible government department (State at the Department for Environment, Food and Rural Affairs (DEFRA)) and in the Parliament. 
· 10 parliamentary questions (9 spoken references and 1 written statement)
· Statements by George Eustice, former DEFRA Minister, on various occasions
· The All-Party Parliamentary Group on Science & Technology in Agriculture, established to provide a forum for Parliamentarians and other interested parties to debate and highlight the value of science and technology in agriculture, is a platform where pro-NBTs groups (e.g. the Agricultural Biotechnology Council) can contribute with different resources for MPs to read.
· In February 2017 the Parliamentary Office of Science and Technology produced a report on New Plant Breeding Techniques that gives an objective overview of the issue in terms of stakeholders’ positions, evolution of the technology and EU regulation. It serves to inform parliamentarians on the topic and gives three options for future UK policy on NBTs in the context of Brexit. 
Media
· Of the top-tier mainstream media, the Guardian, Reuters UK and Huffington post have written long pieces on NBTs in agriculture, presenting the two sides of the debate. 
· The big international UK-based outlets (BBC, FT) have focused more on human/animal gene-editing but the FT published one positive article in 2016.  
· Innovative plant breeding has been recently in the news with regards to to the Genetic Improvement Networks (UK’s longest agri-food supply chain research collaborations) funded by DEFRA. They held their first joint conference in February 2016 at which George Eustice said that “the UK Government position is that the techniques need to be fit for purpose, and their assessment need to be rooted on scientific evidence.”
· A report on the UK plant breeding sector shows that the annual turnover from UK plant breeding is around £200-£230 million and 400 employees are directly employed in UK research and technical activities. The UK market for seeds is relatively small, compared to France or Germany, and the UK is a net importer of seeds. The reliance on imports indicates that the UK benefits from genetic improvements from mainland Europe and from non-European countries.

	Name
	Media quotes & publications

	Ewen Cameron,
Baron of Dillington, land owner and life peer at the House of Lords
	Minister George Eustice: 
“We need to make better use of modern plant-breeding techniques across Europe. For example, if you can silence the gene in maize which makes the plant transpire and therefore need twice as much water as it really needs in order to grow its cobs, you can help to feed more with less. […]
Europe simply must invest in new technology and it must not be frightened of persuading its consumers that these varieties are safe to grow and to eat.
”

	Baroness Miller of Chilthorne Domer,
Liberal Democrat member of the House of Lords
	“Among the less controversial but very interesting advances of biological sciences that are being progressed is accelerated selective breeding, which deals with same-species genetic changes rather than cross-species manipulation. I am anxious that we not be diverted by huge EU battles over GM. It has already sucked so much political capital, energy and investment, leaving fundamental deficiencies in the rest of the scientific effort.”


	Hazel Byford,  Baroness Byford,
Conservative member of the House of Lord
	“I am grateful to the NFU for its detailed briefing on biotechnology. It acknowledges that some of its members are keen to see GM technology developed in the UK, while others have concerns about such crops. In fact, in my family, my husband takes a different view, which will I think be reflected in other contributions. GM modification is not a stand-alone saviour, but it offers new techniques of plant breeding. Other farm management practices to improve efficiency and long-term sustainability are equally important, and soil and water are crucial. As president of LEAF, I am well aware of the impact that that can have, and of the importance of caring for the environment and wildlife”.


	Matt Ridley, Viscount Ridley,
Conservative hereditary peer in the House of Lords
Also British journalist, businessman and author of popular science books
	“We cannot allow this remarkable technology to slip through our fingers in this country, as happened with genetically modified crops”.



Note: it is important to look for the MPs among the Membership of the All-Party Parliamentary Group on Science & Technology in Agriculture for more supportive politicians as discussions on NBTs often take place within the meetings of this group.

Ministries
DEFRA has the central competency over NBTs and its minister George Eustice is an active supporter on NBTs. At an event in March 2016 that launched Farmers For Britain – a pro-Brexit farmers group – he outlined his vision of UK’s agriculture which included making use of the benefits of NBTs.
Andrea Leadsom, the new Conservative Secretary of State for Environment, Food and Rural Affairs under PM Theresa May, has not yet made any statements on NBTs/plant breeding.
	Ministries

	Name
	Role
	Media quotes & publications

	Department for Environment, Food & Rural Affairs (DEFRA) 
	· Has the sole competency on NBTs (and GMOs) through the Unit EU Crops and GMO Team (Head: Heloise Tierney) 
	Former Minister George Eustice: 
“He expressed encouragement that during discussions at the previous week’s Council meeting in Luxembourg, even among the most anti-GM countries – including Germany – recognised that these techniques were different from GM and that they would be essential to the future competitiveness of their farming sectors. According to GE, this willingness to regard these new breeding techniques as distinct from GM would be crucially important as the Commission prepared to issue its draft legal assessment of the regulatory status of NBTs”.

“New genetic breeding techniques such as gene editing could reduce our reliance on pesticides so we should support their development and put in place a new UK regulatory regime based on evidence and science, rather than the politics of the EU.”



Regulatory agencies
	Regulatory agencies

	Name
	Role
	Media quotes & publications

	Food Standards Agency  (FSA)
	· Responsible for food safety and food hygiene across the UK. FSA is a non-ministerial department, supported by 7 agencies and public bodies. 
· Supports DEFRA in communication on GMOs and NBTs
	“In relation to new plant breeding technologies, including GM, the Government has consistently sought to inform the public debate by referring to authoritative, independent scientific advice, such as that provided by the Council for Science and Technology, the European Academies Science Advisory Council and the Advisory Committee on Releases to the Environment. As recommended separately by the Committee, Defra and the FSA will review their communications in this area to ensure they are framed in the right overall context.”

	Advisory Committee on Novel Foods and Processes (ACNFP)
· New GM Techniques (EU Working Group)
	· Non-statutory, independent body of scientific experts that advises the FSA on any matters relating to novel foods
· Responsible for the review the EU report of the New GM Techniques EU Working Group. Comments were sent to DEFRA
· The work of the ACRE subgroup on whether certain new techniques in plant breeding are captured by the EU’s legislation on GMOs was published on 18th July 2013. This also fed into the subsequent work on the EU regulatory system 

	On cisgenesis:
“The Committee concluded that there was a need to look at new products produced by these new techniques on a case by case basis and that the emphasis should be on the end product and not the technology by which it is produced.”


	Health and Safety Executive (HSE)
	· Independent watchdog for work-related health, safety and illness. 
· HSE is an executive non-departmental public body, sponsored by the Department for Work and Pensions.
	No position on NBTs

	Advisory Committee on Releases to the Environment (ACRE)
	· Gives statutory expert advice to ministers on the risks to human health and the environment from the release of GMOs.
· Advisory non-departmental public body, sponsored by DEFRA
· Also responsible for  scrutinising GMO application dossiers
	· ACRE advice:
“New techniques used in plant breeding (ACRE is concerned by the extent to which the definition of a GMO is open to interpretation.). ACRE’s analysis concludes that all techniques but cisgenesis do not result in GMO.”



Other stakeholders
NGOs are the stakeholder group whose publications on NBTs enjoy the most coverage in the news/social media. GeneWatch is by far the most prolific (with 21 articles published on its website), mostly reporting on the tactics that the seed industry uses to circumvent the EU GMO law. The UK anti-GMO NGOs are well connected among each other and often work with international ones to lobby the EU institutions. GeneWatch adopted a joint position paper on NBTs together with the UK-based GM Freeze, EcoNexus, GeneWatch as well as the international Greenpeace, Corporate Europe Observatory, and the organic group IFOAM and several national NGOs which was widely spread by all of those organisations’ social media accounts, reaching millions of readers. In addition, the Soil Association has contributed to a blog for the widely-red Huffington Post.  
NGOs compete for online voice with the thriving scientific community in the UK whose work is often mentioned in mainstream scientific publications such as Nature, New Scientist (UK), the Genetic Literacy Project (US). Innovative biotechnologies, especially CRISPR-Cas9, are being used in UK research projects. One example of a technology that is being shared locally, free of charge to the research community, is targeted gene knock-outs in barley and Brassica oleracea using RNA-guided Cas9. The research is led by Prof. Wendy Harwood from the John Innes Centre. The project received significant attention in the UK research community but also in mainstream news (Reuters, The Guardian, BuzzFeed), scientific publications (Nature, PLOS) and in the agriculture special FarmersWeekly. 
At the same time, while many university have advanced research programmes on new plant breeding techniques (University of East Anglia, Imperial College London, Department of Plant Sciences of University of Cambridge) few actually talk about their research in the media (mostly John Innes Centre, Sainsbury Laboratory Cambridge and Rothamsted).
Scientists and their institutes 
	Institution
	Scientist
	Quotes

	Biotechnology and Biological Sciences Research Council (BBSRC)
Positive 
	Jackie Hunter,  
Chief Executive
	Position statement
"With the introduction of these new technologies to enhance the range of ways we can improve plants for sustainable agriculture, regulatory processes will also need to adapt. A system based on the crop characteristics, by whatever method it has been produced, would provide more effective and robust regulation than current EU processes.” 


	EcoNexus – not-for-profit public interest research organisation
Negative position
	Dr. Ricarda A. Steinbrecher, 
co-Director of EcoNexus and a member of the Federation of German Scientists
	“These techniques each bring their own set of risks and uncertainties. Whilst many of these are the same as with older GM techniques there are also serious additional concerns. The briefing concludes that there is a scientific case for classifying all these techniques as GM and regulating their use with as much rigour as previous and current GM techniques.”


	The Royal Society of Biology - national academy of science
Positive 
	Dr Mark Downs CSci FRSB,
Chief Executive
Dr Laura Bellingan FRSB,
Director Policy and Public Affairs
	“The difference between genetic engineering, including genome editing techniques, and selective breeding is that selective breeding generally (and certainly as practiced over millennia) selects for the characteristics of an organism exhibited in a particular environment, the phenotype, and looks to optimise them (e.g. the yield of crops).”
Genome editing techniques have the potential to generate crop variants genetically indistinguishable from those bred by conventional techniques, raising potential challenges if regulators require tracing or genetic identification of modified products, but also potentially converging the potential risk profiles of conventionally bred and edited organisms.


	John Innes Centre
Positive 
	Wendy Harwood,
Senior Scientist,
Leads the Crop Transformation Group and the Biotechnology Resources for Arable Crop Transformation
	“A team of scientists from the John Innes Centre and The Sainsbury Laboratory (UK), have shown that the very latest gene-editing technology CRISPR, can be used to make targeted changes or edits to specific genes in two UK crops, a broccoli-like brassica and barley, and that these edits are preserved in subsequent generations. Not only this but it is possible to segregate and remove the transgenes used during the editing process so that subsequent generations of plants are indistinguishable in their make up from plants which have been conventionally bred.”


	John Innes Centre
Positive 
	Dr Cristobal
Uauy, Project Leader,
Crop Genetics,
	“Significant reductions in the cost of DNA sequencing mean that plant breeders have access to big data that could change the way we farm. New plant breeding techniques will redefine, accelerate and enhance traditional plant breeding.”
“Wheat in particular has huge potential to increase yields, Professor Uauy told Agribusiness 2017. And he questioned if it was sustainable to continue to ignore transgenics.”


	Sainsbury Lab, Norwich 
Positive 

	Jonathan D G Jones
@jonathandgjones
	“Academic scientists and seed and crop companies fear that plants made with the latest gene-editing techniques may share the fate of conventional GM plants in Europe. Strict regulations, cumbersome bureaucracy and activism against GM organisms have meant that scientists in some countries, such as Germany, do not even attempt field trials. The regulations have increased the costs of bringing a GM crop to market, and many European nations do not allow such crops to be cultivated at all. That is frustrating for plant scientists who want their work to be useful to the world, says Jonathan Jones, a plant researcher at the Sainsbury Laboratory in Norwich, UK.”


	The Scientific Alliance,
St John’s Innovation Centre, Cambridge Network
Positive 
	Martin Livermore
	“At heart, this is a philosophical argument. On one hand, we have companies eager to realise the potential of powerful new and evolving technologies, and a farming community largely keen to see what it can deliver for them. On the other, there are a number of vocal lobby groups concerned ostensibly about the science, but in reality also not fans of the multinational agricultural supply companies or modern intensive farming. The public are somewhere in the middle, not really interested in the science but easily swayed by scare stories. Policymakers, in turn, pander to these lobby groups and are loathe to accept the scientific advice.
The impact of this highly precautionary approach is to stifle innovation and reinforce the competitive advantage of the USA, China and others.”


	Rothamsted Research
Positive 
	Huw Jones,
Emeritus Plant Biology & Crop Science
Harpenden
	· “If Europe regulates genome-edited organisms in the same way it does GM organisms, it will kill the technology here for all except the biotech companies working with profitable traits in the major crops.”

According to Rothamsted's Professor Huw Jones, it has become a process for EU lawyers, rather than scientists, who have completed their analysis of the technology. 
Prof Jones said there was no reason why the simplest forms of genome should not be excluded.

· Contribution on precision breeding to an Agriculture Biotechnology Council (ABC) report:
“Several non-governmental organizations (NGOs) with a history of campaigns against biotechnology […] This position cannot be scientifically justified for simple gene edits.”


	Aberystwyth University
Positive 
	Huw D. Jones
	Publication Are plants engineered with CRISPR technology genetically funded by The Institute of Biological, Environmental & Rural Sciences (IBERS) & BBSRC.
modified organisms?
· Breeding new varieties of plants will be a necessity to meet these future needs, but achieving this through conventional methods is likely to prove problematic. The novel technique of genome editing, with its ability to turn off or improve existing genes, may well be the answer to this problem.”


National associations
Association
Representative
Quotes
British Society of Plant Breeders (BSPB)
Positive
Penny Maplestone,  BSPB Executive lead
“BSPB has long expressed concerns that research and investment in the development of GM crops and new genome editing techniques have been stifled by a shift towards unscientific or politically motivated regulation at EU level. Leaving the EU presents a fresh opportunity for the UK to demonstrate its commitment to providing an enabling environment for agricultural science and innovation, and that it is a good place to invest post-Brexit.”

“If any, or all of the techniques that are under review should be classed for regulatory purposes as GM and plant varieties derived from them become subject to the regulatory burden that currently blights the potential use of recombinant DNA technology in Europe, European industry and society will not benefit from faster innovation and acceleration of genetic gain that these technologies offer”

National Farmer Union (NFU)
Positive
“One of the greatest areas of potential for these techniques is that because some are relatively easy, quick and cheap in comparison to traditional methods they allow breeders to focus more on ‘niche’ plants, localised growing conditions and to react more quickly to the changing needs and wants of growers and consumers. There are also benefits for consumers, these technologies can enhance nutrient content, increase shelf life through the reduction of oxidation and bruising and improve colour, odour, flavour and texture.

Farming Futures
Positive
Joint initiative between industry and universities
“The next evolution of plant breeding is genome editing which works within the plant’s family. Whether it’s the wild relative or the product that sold into the grain industry or the produce market, there are wildly diverse characteristics within plants.”

Agricultural Industries Confederation (AIC)
Positive  
Contribution to DEFRA’s consultation  Review of the Balance of
Competences between the UK and the EU:
“The continued debate over the role of technology in agriculture further risks destabilising an effective R&D base in the UK and EU. This is already impacting companies’ interest in investing in the EU and continued reluctance to embrace technology threatens future investment in the crop protection and plant breeding sectors in particular. Alongside this the EU’s approach to a hazard rather than risk based approach to technology will also disengage those companies who currently invest in agricultural R&D. All of this threatens productivity and unless there is an agreement to devolve some of this decision making to the national level, the UK industry will be caught by these issues.”

Contribution to the EU committee in the House of Lords:
“Aside from the headline issue of GM technology, DG Agri is currently considering how to regulate a number of New Breeding Techniques which do not involve transgenics. The industry concern is that scientific advice will again be ignored and regulations introduced based on emotion rather than fact.”

Communication
	5 most impactful positive media stories in 2015-2016 (ordered chronologically)

	Outlet
	Journalist
	Title of the article 
	Excerpt

	The Guardian
	Robin McKie
Science Editor
	Gene editing could create medicines and self-fertilising crops. But are we facing another GM food-style furore?
	Balanced article offering the views of the two sides:
“If the [EU] commission report backs such a verdict, the stringent EU legislation and complex regulations that have almost completely blocked the growing of GM (genetically modified) crops in Europe would be extended to those created through gene-editing – despite the relative simplicity of the technique and the vast potential it holds. […] The green movement disagrees. It views gene editing as a technique that is hardly different from the genetic engineering techniques used to make GM crops. […] But most scientists argue that if regulations covering GM crops are extended to those created by gene editing – a technique that has emerged only in the past two or three years – the impact would be profound and harmful.

	Reuters UK
	Ben Hirschler
	From hardy pigs to super-crops, gene editing poses new EU dilemma
	Very positive article:
It poses a thorny problem for European policymakers wary of new molecular manipulation in agriculture after a quarter century of conflict over genetically modified food. […]
The argument is complex.
Unlike traditional GMOs, in which a gene is added from another organism, gene-editing works like the find-and-replace function on a word processor. It finds a gene and then makes changes by amending or deleting it.
Proponents argue this makes it similar to conventional selective breeding, which is freely allowed in the EU, since such mutations within the same species can - and do - also occur naturally.

	Daily Mail
	Shivali Best,
Science and technology reporter 
	Is THIS the meal of the future? Scientists create the world's first gene-edited dinner
	Balanced article, explaining the regulatory conundrum:
Scientists say that the meal marks the first step towards a future where science can better provide consumers around the world with healthy and hardy plants. […] CRISPR-Cas9 is the 'Swiss army knife of genetic engineering' which can change the genes of an organism. […] 
Some people are voicing their opposition to the gene-editing technology. Earth Open Source, a European NGO funded by the Maharishi cult, recently attacked the claim that CRISPR was more accurate than previous genetic engineering tools.

	Farming UK
22,096 followers on twitter 
	NA
	New breeding techniques provide opportunities for more sustainable agriculture
	Very positive: 
Products from new breeding techniques provide major opportunities for making agriculture more sustainable. […]
Scientific knowledge of genes and their functioning has increased considerably over recent years.
To apply this knowledge in a useful way, new breeding techniques have been developed to achieve very specific results in the breeding process.

	Huffington Post
	Peter Melchett 
Policy director of the Soil Association
	The Death of GM?
	A negative article by an NGO 


Other influential articles on gene editing refer to CRISPR-Cas outside the plants world: BBC’s The promise of gene editing that focuses on human gene editing, The Guardian’s Designer babies: an ethical horror waiting to happen?, and BBC’s Could scientists create dragons using CRISPR gene editing?. 
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Italy

The desk research was aimed at finding content in Italian, but some English key words, such as “new breeding techniques” were used as many of the stakeholders have adopted the English version. The phrase that led to the most relevant results was the Italian “biotecnologie sostenibili”, which translates into sustainable biotechnologies. The word has a positive connotation and fits well in the Italian debate on NBTs which has not become as polarised as the debate on GMOs. The research proved to be challenging as the information available online was often scarce and scattered. Media coverage on NBTs consists mostly of short articles in trade media with very few pieces on the generalist press. The websites of the Italian political institutions proved difficult to research due to poor indexing. Very few non-institutional stakeholders have talked about NBTs. In order to form a coherent picture of the debate around NBTs in Italy the approach undertaken was to collate every bit of information available and then cross reference it for accuracy when the original source was not accessible.
Overview of NBT discussion

Compared to GMOs, NBTs have currently a low visibility on the mainstream media and political debates in Italy. There have been, however, important declarations in favour of NBTs by the Minister of Agriculture Maurizio Martina, who says that Italy should lead research in this field.
In January 2016 the government allocated 21 million euro for public research on genome editing and cisgenesis. The project spans over 3 years and concerns 18 plants that characterise the most Italian agriculture (vines, olives, tomato, peach, apricot, citrus fruits, wheat, eggplant, apple, cherry, and poplar). Notably, the media coverage of this announcement was high mostly positive. After this initial hype however, coverage on NBTs declined significantly.
The Italian Parliament has tackled issues relating to NBTs in 3 parliamentary sessions. Senator for life and renown scientist Elena Cattaneo has been particularly vocal in favour of NBTs. Cattaneo has also advocated for GMOs in the past, reflecting the widespread favourable view on biotechnologies in the Italian scientific community.
Italy has advocated in favour of NBTs also at the European level: the Minister of Agriculture wrote a letter to EU Health & Food Safety Commissioner Vytenis Andriukaitis recommending a lighter regulation of NBTs given their importance for the competitiveness of the EU seed industry.
	Most relevant quotes & statements

	Person / Organisation
	Quote

	Maurizio Martina, Minister of Agriculture
	“[…] Banning old transgenic crops does not mean being obscurantist and not wanting a serious approach on plant breeding. In Italy, for example, we are going to support research initiatives in the laboratory, under the current legislation, with more sustainable technologies. I talk about tools like genome editing and cisgenic approach that may allow a targeted breeding efforts without affecting the productive characterisations of a food system, also improving its performance with respect to disease resistance. On this front, we want to focus our research efforts, especially considering the typical Italian cultivations, with the aim of standing out in the coming years among the most advanced countries in the management of sustainable technologies. Knowing well that a final discussion must be conducted in Europe so that these technologies are fully recognized as different from transgenic GMOs”


	Elena Cattaneo, scientist and life-long senator
	“But back to apples. After a few years, the first tests on Gala apple, made of apple trees grown in greenhouses, yield the desired results and, in 2002, our country is the first in the world to achieve an outcome that was desired by all. In Bologna, those genetically modified apple trees, which would reduce the environmental impact, if cultivated, are in a drawer. We have to be afraid of this apple? It is called cisgenetic because you move a gene from one plant to another plant of the same species. It is not designed to be sold together with a pesticide. On the contrary, it greatly reduces the need and the plant must not be bought again all the years by the farmer.”


Political & Media climate

· Despite the support by the Agricultural minister and Senator Elena Cattaneo, Italian politics has so far dedicated little attention to NBTs.
· It appears NBTs have been treated more as a technical subject relating to agriculture, rather than a political issue.
· In addition to the informal -  but important -  statements in favour of NBTs by the Agricultural minister Maurizio Martina, we were able to discover 3 instances in which the Italian Parliament has addressed NBTs
· In only one case NBTs have been discussed by a plenary assembly (the Senate in this case) on the impulse of Senator for Life and renown scientist Elena Cattaneo, who is also a vocal supporter of GMOs
· The other two cases concern the agriculture commissions of the Chamber of Deputies and of the Senate.  
	Parliamentary sessions
	

	Author
	Statement

	Elena Cattaneo - Senator for life and renown scientist 
	12 May 2015 – Senate
Elena Cattaneo speaks in favour of research in the field of biotechnologies.
“Should we be afraid of this apple? It is called cisgenic because you move a gene from one plant to another plant of the same species. It is not designed to be sold together with a pesticide. Indeed, it greatly reduces the need, and the plant must not be bought every year by the farmer.”


	XIII Commission (Agriculture) of the Chamber of Deputies
	11 April 2016 – Chamber of Deputies
The XIII Commission (Agriculture) of the Chamber of Deputies asks for the creation of an independent scientific commission on biotechnologies and acknowledges the Government’s position in favour of NBTs
“The intention of the Government, also reiterated on the occasion of recent responses to act of parliamentarian inspection, is to put in place all Community acts necessary to classify these new technologies differently, so as to make them fall outside the scope that legal discipline of GMOs”


	Eleonora Sirsi
Professor of Agrarian law- University of Pisa
	13 July 2016 – IX Commission (Agriculture) of the Senate 
Law Professor Eleonora Sirsi criticises the current method to distinguish from a legal point of view between GMOs and NBTs which is based on the process used to obtain them. She does not propose however an alternative.
“Given the complexity that biotechnology has achieved and given the potential of the technologies in agriculture and food production, the perspective offered by the alternative 'in or out' (From the definition of GMOs) appears inadequate. In view of rewriting the definition of GMOs it seems appropriate to reconsider the process approach that forces the law to pursue the techno-science with the risk of creating the conditions for an unjustified unequal treatment.”



Media 
· There are a few articles on generalist media and more on specialist press (agri/environment)
· Tone of articles: neutral / positive for generalist and specialist media, negative for NGOs’ online magazines
· The press release announcing the project from the beginning of 2016 received overwhelmingly positive media coverage with very little negative reaction.
· Generalist online/print media:
· ADNKronos, Panorama - NBTs, the  GMOs 2.0that may be allowed in the EU and in Italy
· Il Foglio – Who does not like NBTs, "natural "GMOs  that can feed the planet
· GQ - The GMOs 2.0 that could arrive in Italy
· Specialist online press (food/agri/environment):
· Agronotizie - Plants and innovation, Assosementi: "Stimulating NBTs"
· Uva da tavola - Assosementi: Europe should not close the doors to innovation on plants
· Greennews info – The European Union faces the challenge of GMOs 2.0
· Il Fatto Alimentare – GMOs and NBT: the new technologies change the concept of genetically modified and European law stalls
· Donne Si - The NBTs vegetables are coming, a non-GMO technique
· Informazione.it  - Assosementi: Europe should not close the doors to innovation on plants
· Lifeme – bio products are endangered by the 2.0 GMOs, the NBTs
· Italiafruit News – The challenges of the seeds sector
· Rinnovabili – Will GMOs 2.0. be legal in Italy as well?
· Rinnovabili – New GMOs, Europe postpones the decision
· NGOs’ online magazines
· Greenpeace – Gene editing, the GMOs that we thought had left are coming back

Ministries

Three ministries are competent for NBTs, these are the Ministry of Health, the Ministry of Environment and the Ministry of Agriculture. They work together and each makes different types of assessments based on their competences. On NBTs, the lead has been taken by the Ministry of Agriculture, with the strong support professed by the Minister of Agriculture Maurizio Martina.

The Ministry of Agriculture has expressed strong support for NBTs. No declarations were available on the matter for the Ministries of the Environment and the Ministry of Health.
Regulatory agencies

The Ministry of Health plays the role of a risk assessment agency. Ministries draw scientific expertise from the National Committee for Biosafety and Biotechnology and Life Sciences (CNBBSV).

	Name
	Role
	Quote

	National Committee for Biosafety and Biotechnology  and Life Sciences (CNBBSV)
	Consulting functions:
· assesses the risks arising from the use of biological agents, and to this end identifies the risk factors and conditions for their classification;
· develops criteria for the definition of safety standards in relation to the applicative areas of biotechnology, biosafety and life sciences;
· cooperates in drafting the regulations transposing European directives that in any way implicate the involvement of biotechnology, biosafety and life sciences;
· collaborates in establishing the Italian position in the EU and internationally, with regards to biosafety, biotechnology and life sciences.
· Draws on the scientific contributions of its professional and institutional members. It is called to support the Government in taking policy decisions linked to science, taking into account economic and social perspectives on scientific matters. It also provides appropriate guidelines to match the specifications of European Commission.
	No quotes available.

	Istituto Zooprofilattico Sperimentale delle Regioni Lazio e Toscana. Centro di Referenza Nazionale per la Ricerca di OGM
	Veterinary Public Health Institute for Lazio and Toscana Regions; National Reference Centre for GMO Analysis
	No quotes available.

	Istituto Superiore di Sanità ‐  Dipartimento di Sanità Pubblica Veterinaria e Sicurezza Alimentare‐  Reparto Organismi Geneticamente Modificati e Xenobiotici di origine funguina
	Italian National Institute for Health ‐  Department of  Veterinary Public Health and Food Safety ‐ Unit GMOs and Mycotoxins
	No quotes available.

	INRAN‐ Attività di gestione ex Ente Nazionale Sementi Elette (ENSE), Laboratorio Analisi Sementi
	INRAN ‐ Seed Testing Station
	No quotes available.


Other stakeholders

NBTs have not provoked a polarised debate as GMOs did, yet the dividing lines among non-institutional stakeholders appear to be the same. On the favourable side we find the majority of the scientific community, the seed producers association and the association of the agriculture industry. On the contrary side, it is no surprise to find the national association of agricultural producers and Greenpeace Italia, which has been a vocal opponent of GMOs. The NGO Associazione Luca Coscioni has spoken favourably of NBTs, reflecting its positive position also towards GMOs.

	Greenpeace Italia
Negative
	Greenpeece Italia
	Gene editing, the GMOs that we thought we had rejected are coming back
	Anti-NBTs briefing by the most visible NGO on the topic.
“The modern gene-editing techniques, although they might be more accurate than traditional genetic engineering in arranging the desired alterations within the genetic material, may lead to undesirable and unpredictable effects, with possible implications for food, feed and environment”

	Associazione Luca Coscioni
Positive
	Filomena Gallo, Secretary of the Association
	How to turn biotechnologies into an opportunity for our country?

	The Associazione Luca Coscioni is also in favour of GMOs.
“What we have learned demands we go further. Especially with regards to the new biotechnologies. Indeed, they must be deducted from the prohibitions established for GMOs”


Scientists and their institutes 

In spite of the significant funds allocated to research on NBTs by the Italian government, few scientist have spoken proactively in favour of NBTs. The table below was produced by researching with Google a large number of Italian bio technology scientists to see if they had made declarations on NBTs. 

	Institution
	Scientist
	Quotes

	Italian Society of Genetic Biology
Positive 
	Publication of the institute, no individual scientist signature
	"The plants we grow today are the result of a long process that, through a series of genetic modifications, has led to obtain plants suitable as food: complete, healthy and economical.
"To develop better plants, many mutations have been introduced with technologies from random and unpredictable outcomes, but the plants are not subject to special regulations. It is hard to understand why the production of GMOs and genome editing – more precise and therefore predictable in its effect – are subject to strict regulation "or are placed" in a state of legal vacuum."


	University of Catania Department of Technology and OrtoFloroArboricoltura
(General arboriculture and tree crops)
Positive
	Alessandra Gentile, Professor of Arboriculture

	“The two pillars of NBTs are cisgenesis and genome editing. The genome editing is a new technique, so there are not many studies but it is reasonable to assume that its impact in terms of risk is exactly the same as that generated with induced mutagenesis, a method of traditional plant breeding, used in agriculture since the 60s. The mutagenesis is in fact a conventional method, never labelled as dangerous: it consists of subjecting the plant to ionizing radiation such as gamma rays and X-rays, which break the DNA and determine a causal reabsorbtion. A shot in the dark. Cisgenesis instead is a targeted intersection which transfers only the chosen character among sexually compatible species. What would happen in nature with the passage of pollen from one variety to another?"
"Let me stress - continues Dr Gentile - that these technologies can make the biodiversity of which Italy is rich and of which we all speak, not a museum to be preserved but finally something to be valued. We have to do deal with the market and the consumer's interest: if a plant has a trait of interest but does not some other, it will be dropped. With NBTs we can instead introduce it into other varieties ".


	Biotechnology Laboratory of the National Research Council of Naples
	Roberto Defez
	“It is necessary that the products of new techniques, which do not contain foreign DNA, will not be classified as GMOs, and therefore will not fall under the EU legislation. We must seize the moment overcoming the ideological contrasts of the twentieth century for the benefit not only of agriculture and employment for future generations, but also for the protection of human health, environment and national biodiversity ".



National associations

	Association
	Representative
	Quotes


	Assosementi – the Italian organisation of seeds
Positive
	Giuseppe Carli
	“The new breeding techniques represent a valuable tool that can give concrete answers to the new challenges that we face guaranteeing security, sustainability and competitiveness of our production system” 


	Confagricoltura – national association of the agriculture industry
Positive 
	Mario Guidi
	"We have excellence, researchers and academies that are largely able to work on these issues by producing innovations from which our agriculture can benefit – stated the president of Confagricoltura. There are new techniques, perfect for Italian agriculture, different than those used in the international transgenic commodities, such as genome editing and cisgenesis, which should not be considered GMOs, so much so that even in Brussel, is thinking of a different legal definition, since they produce results that are not different from those achievable through conventional genetic improvements."


	Coldiretti – national association of Italian farmers
Negative 
	Roberto Moncalvo
	“Coldiretti has had the opportunity to reiterate […] its opposition to the use of new plant breeding techniques (NBTs) in agriculture. […]  They should be included in Directive (EC) 2001/18 on GMOs”


	Assobiotec - The National Association for the development of biotechnology within Federchimica, the national chemistry association
Favourable
	Riccardo Palmisano
	"We believe that the scientific evidence should prevail over prejudice. If our country wants to be competitive we need research and innovation, both in the private sector than in the public. New scientific findings tell us that the genome editing techniques allow today to correct 'words within the instruction booklet' of living organisms, without resorting to foreign genes. Italy cannot stay out of this. That is why we hope  appropriate actions will be allocated to their development to increase the efficiency, productivity and sustainability of the country. Let us add, finally, that since the techniques do not introduce foreign DNA into products, they should not be examined in the light of European regulations currently in force on GMOs "



Communications

	Outlet
	Journalist
	Title of the article 
	Excerpt

	Panorama
	AdnKronos (newswire)
	NBTs, the GMOs 2.0 that may be allowed in the EU and in Italy
	Balanced and factual piece, quotes pro NBTs MEP Giovanni La Via.
“Genetically modified fruits and vegetables in the gardens and on the Italian market stalls. It will happen if the so-called GMOs 2.0, the new generation of plant breeding techniques, will not fall according to the EU within the scope of Directive 2001/18 / EC on the deliberate release into the environment of GMOs and Directive 2009/41 / EC on the contained use of genetically modified microorganisms.”

	Il Foglio
	Enrico Cicchetti
	Who are the opponents of NBTs, the "natural" GMOs  that could feed the planet
	Strongly pro NBTs piece, quotes supporting scientists and criticises Greenpeace which is most vocal NGO against NBTs in Italy.
“The acronym stands for New breeding techniques: modified plants without foreign DNA. But the European Commission is having difficulties and Greenpeace opposes them”

	GQ Italia

	Filippo Piva
	The GMOs 2.0 that could arrive in Italy
	Short, balanced and factual piece, quotes pro NBTs MEP Giovanni La Via.
“Europe ponders on the possibility of giving the green light to fruits and vegetables enhanced with new plant breeding techniques. These are not Frankenstein organisms" reassures the Chairman of the Environmental Commission in Brussels”

	Rinnovabili

	Rinnovabili
	GMOs 2.0.: Will they be legal in Italy as well?
	Balanced and factual article which presents both pro and anti NBTs views. Interesting mention of the food security issue.
“The new GMOs is one of the most important challenges for food security of the old continent. There is a clash between the great majority of citizens across Member States on one side and large multinational companies and their associations, along with part of the academia on the other.”
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Germany

Research in Germany was undertaken solely by using desk research in both English and German on pertinent government, stakeholder and media websites. The discussion on NBTs in Germany is far more muted than the discussion around GMOs in feed in Germany, possibly as stakeholders down the value chain have not been very vocal – where they do have position papers, they are hard to find. Scientists are becoming more active in communicating on the issue on a regular basis. The position of the German Government is divided between the Ministry of Agriculture  and Ministry of Research and Education and its agencies on the one hand and the Environment Ministry and its agencies on the other and  the amount of communication and confrontation is increasing. 
Overview of NBT discussion

· Generally interest in NBTs is low but increasing and the main focus is on how to assess NBTs (are or are they not gene modification) and what this means for the future of gene editing. Especially NGOs and left-wing media/blogs are quick to talk of “designer babies” and how scientists are now “playing God” and genetic engineering through the backdoor.  Discussions about NBTs are intentionally linked to question about the future of agriculture, mainly by NGOs but also by others. Main points: we don’t want and cannot continue to just focus on increasing yield and keep on with ‘industrialized’ agriculture. We need to head into direction of more sustainable agriculture. If NBTs are only used to increase industrialization in agriculture , we don’t need it. However, most of the mainstream media is neutral, more focussed on the technological advances and the potential benefits. 

· On 31 October 2016 the Federal Office of Consumer Protection and Food Safety published the document: Opinion on the legal classification of New Plant Breeding Techniques, in particular ODM and CRISPR-Cas9 in which it states that it does not see plants derived from these technologies as GMOs. 
· The three main German academies/science organisations Leopoldina, acatech and Union der deutschen Akademien der Wissenschaften in March 2015 released a position on the progress of molecular breeding calling for the risk assessment in the future to focus mainly on the specific properties of new plant varieties and not to the process of their production. They also published a statement on the opportunities and limits of genome editing which focusses on human editing and “stress[es] the great scientific potential of genome editing”. 
Political & Media climate

Political debate
· The Greens asked an extensive parliamentary question on 21.10.2016 on the subject “Classification of and handling of new genetic engineering procedures”. This followed a public expert discussion on 29 September 2016 in the German Parliament entitled “Synthetic biology, genome editing, biohacking - challenges of new gene technologies”.
· In October 2015, the German Federal Agency for Nature Conservation BfN commissioned a Legal Analysis of the applicability of Directive 2001/18/EC on genome editing technologies. The analysis, prepared by a researcher from the Law Faculty of the University of Bonn concluded that “organisms produced by so-called new techniques fall under the scope of Annex I A Part 1 No. 1 of Directive 2001/18/EC”.
· On 31 October the Federal Office of Consumer Protection and Food Safety published an updated version of the document: Opinion on the legal classification of New Plant Breeding Techniques, in particular ODM and CRISPR-Cas9 in which it states that it does not see these technologies as GMOs. 
· On Nov. 2nd there was  a discussion meeting (where addition of NBTs to the German GenTG was disclosed) http://www.dafa.de/de/startseite/veranstaltungen/forschungsstrategisches-fachforum-2016.html
· On 6 December 2016 the Federal Institute for Risk Assessment (BfR) held a symposium on new methods for targeted genome editing, questioning if “genome editing impacts the safety of food and feed and hence consumer protection?”
· On Feb. 14th 2017, Event at Leopoldina, Presentations by Spranger, Kahrmann (BVL), podium discussion with Stephanie Franck, Harald Ebner, Margret Engelhard, Bartsch (BVL) https://www.leopoldina.org/de/veranstaltungen/veranstaltung/event/2446/
Parliamentary questions
· The Greens asked an extensive parliamentary question on 21.10.2016 on the subject “Classification of and handling of new genetic engineering procedures”.
· This followed a public expert discussion on 29 September 2016 in the German Parliament entitled “Synthetic biology, genome editing, biohacking - challenges of new gene technologies”. 
· On 28 September 2016 the Ministry of Agriculture held a colloquium on CRISPR /Cas9 and in the same period there was an internal discussion on the ethical and political aspects of handling new genetic techniques. 
Ministerial statements
· In October 2015, the German Federal Agency for Nature Conservation BfN commissioned a Legal Analysis of the applicability of Directive 2001/18/EC on genome editing technologies. The analysis, prepared by a researcher from the Law Faculty of the University of Bonn concluded that “organisms produced by so-called new techniques fall under the scope of Annex I A Part 1 No. 1 of Directive 2001/18/EC”.
· On 31 October the Federal Office of Consumer Protection and Food Safety published the document: Opinion on the legal classification of New Plant Breeding Techniques, in particular ODM and CRISPR-Cas9 in which it states that it does not see these technologies as GMOs. 
· On 3 November 2016 the cabinet adopted the Draft for  the 4th Amendment of German GMO regulation which included a passage to NBT in the preamble (“The Federal Government assumes that for deliberate release and placing on the market also of organisms that have been generated by new breeding techniques such as CRISPR/Cas9, a high level of safety is warranted by taking into account the precautionary principle and the innovation principle. Subject to otherwise binding decisions at EU level, case by case evaluations to accord with the GMO law will be conducted for this reason on the basis of process and product based considerations and evaluations.”)
· On 6 December 2016 the Federal Institute for Risk Assessment (BfR) held a symposium on new methods for targeted genome editing, questioning if “genome editing impacts the safety of food and feed and hence consumer protection?”
· On 30 December 2016, the Ministry for Agriculture published its “Green Book” which talks about the framework of the future agricultural and food policies. In this Green Book, the Agriculture Minister states that “New breeding technologies in agriculture, such as CRISPR/Cas technologies, are to be comprehensively assessed through research work. This creates a sound assessment base. We must not cut ourselves off from all new developments. In addition, an open and transparent dialogue process with all stakeholders is carried out.”
	Name
	Role
	Quotes & publications

	Federal Ministry of Food and Agriculture (BMEL)
	· The BMEL is the main body in charge of genetic engineering in Germany and so far it has no official position on NBTs.
· Prepares the legislative procedures of the Genetic Engineering Act and related ordinances 
	The BMEL has not been vocal on NBTs in the German media, leaving communication on the issue to the Federal Office of Consumer Protection and Food Safety (BVL)


Ministries

The BMEL appoints the ZKBS members (Central Committee on Biological Safety, see below) and their deputies in agreement with the Federal Ministries of Education and Research, for Industry and Technology, for Work and Social Affairs, for Health, as well as for the Environment, Nature Conservation and Nuclear Reactor Safety. The Ministry also represents Germany as a National Contact Point at the Cartagena Protocol. It prepares the legislative procedures of the Genetic Engineering Act (Gentechnikgesetz) and related ordinances and represents Germany in the Standing Committee on the Food Chain and Animal Health (PAFF committee) in the European Commission. An organigram is available here. 
	Name
	Role
	Quotes & publications

	Federal Ministry of Health (BMG)
	· Gives input on the legal framework of the genetic engineering law
· No official position on NBTs
	The BMG also has no official position on NBTs, but in March 2016 the Minister of Health awarded the developers of  CRISPR /Cas9 with the prestigious Paul Ehrlich- and Ludwig Darmstaedter prize for among others the contribution of the technology to the quality of life of terminally ill patients.  


The Federal Ministry of Health monitors and inputs into the field of genetic engineering from a health policy perspective. There are two main objectives.
1) The Federal Ministry of Health is responsible for the protection of consumers and health in the application of genetic engineering. Negative effects on human health must be diminished as far as possible. In the granting of authorizations for the release and placing on the market of genetically modified organisms, health protection is represented by the participation of the Robert Koch Institute in the approval procedure.
2) The Federal Ministry of Health is committed to the development and use of genetic engineering, particularly for the health sector, while safeguarding the safety of humans and the environment.
To achieve these two objectives, the Federal Ministry of Health is involved in shaping the (legal) framework at national, European and international level.  An organigram is available here. 
	Name
	Role
	Quotes & publications

	Federal Ministry of Education and Research (BMBF)
	· Promotion of education, science and research 
· Maintains the online platform “planzenforschung.de”
	The purpose of the website pflanzenforschung.de is to convey the importance and the fascination of plant research to an interested public. Current research results, background information, societally relevant information related to the "plant" as well as general political debates in the context of plant research and plant breeding are prepared in a popular scientific, informative and professional context. This includes new breeding techniques which are portrayed in a positive light.


	Name
	Role
	Quotes & publications

	Federal Ministry of Environment (BMUB)
	· No decision making role, but has to be consulted before action could be taken by leading ministry BMEL
· Opposed to have a common federal position on the European Court of Justice case
	“Products of genome editing, synthetic biology are GMOs – German environment minister” http://gmwatch.org/news/latest-news/17552-products-of-genome-editing-synthetic-biology-are-gmos-german-environment-minister


	Name
	Role
	Quotes & publications

	Ministry of Economic Affairs and Energy (BMWi)
	· important in when dealing with the European Court of Justice
· formally leading the process of issuing a statement by Germany on the ECJ case regarding NBTs and mutagenesis.
	


Regulatory agencies

	Regulatory agencies

	Name
	Role
	Media quotes & publications

	Federal Office of Consumer Protection and Food Safety (BVL) 
Dr. Detlef Bartsch, head of GMOs at BVLs
	· German national competent authority 
· Food/feed safety assessment
· Takes part in the PAFF Committee meetings
· Main authorisation body
· The BVL is the leading federal authority responsible for the field of genetic engineering in Germany, and it has published a position stating that it does  not regard  SDN1,2 or ODM  as GMOs.
	“A genetically modified plant is present only if its genotype has been altered in a manner which is not possible in a natural way. That is, a mutation in the genome, which could also occur naturally, does not lead to a genetically modified plant in the case - even if this mutation was artificially produced as by the use of genome editing methods.” - Prof. Dr. Detlef Bartsch

	Federal Plant Variety Office (Bundessortenamt)
Dr. Udo von Kröcher, President
	· Grants Plant Breeders' Rights for new varieties, food/feed safety assessment
· Undertakes listing of plant varieties
· Participation and representation in national and international boards for the development of seed and variety regulations 
	No official position on NBTs.

	The Federal Institute for Risk Assessment (BfR)
President Professor Dr. Dr. Andreas Hensel
	Assesses risks in the field of consumer health protection and food and feed safety for man
· on the basis of a long-term work plan of systematic assessment
· within the framework of public agency procedures
· in conjunction with new findings or concepts which highlight the need for assessment.
	"Genome editing will influence many areas of science, and it will be widely used. Food and feed produced with these new techniques must be safe", Prof.Dr. Dr. Andreas Hensel. 
"Comprehensive specialised knowledge is indispensable for proper risk assessment. This special knowledge is required not only at the national but also at the European and global level to enable implementation of strategies for the safety assessment of food and feed. Only in this way can our legal mandate of scientific advice to the institutions responsible for regulation be fulfilled."

	The Federal Agency for Nature Conservation (BfN)
Dr. Margret Engelhard, head of GMO department
	· Responsible for GMO monitoring and observation 
· Take part at the PAFF Committee meetings.
	WSince the beginning of genetic engineering legislation, point mutations generated by classical genetic engineering methods have been regarded as genetically modified organisms” -  Dr. Margret Engelhard


 Other stakeholders

NGO statements
· The “Informationsdienst – Gentechnik”, a portal by NGO Keine Gentechnik (no GMOs) has an online dossier on NBTs.
· The most active anti-GMO NGO, Verband Lebensmittel Ohne Gentechnik (VLOG) has a position paper on NBTs, where it calls for EU-wide regulation 
· BÖLW
· BUND AbL
· Greenpeace
Other debates
· The pro-GMO information service “transparenz Gentechnik” has a site dedicated mainly to explaining CRISPR and its pros and cons. 
· The three main German academies/science organisations Leopoldina, acatech and Union der deutschen Akademien der Wissenschaften in March 2015 released a position on the progress of molecular breeding calling for the risk assessment in the future to focus mainly on the specific properties of new plant varieties and not to the process of their production.
Scientists and their institutes 

Note that the scientists from the WGG group that is well known in seed biotech industry did not come up during our research.
	Institution
	Scientist
	Quotes

	Leopoldina
	Prof. Dr. Bärbel Friedrich, Leopoldina
Prof. Dr. Katja Becker, Union of German Academies of Science
	“The academies recommend that in the future risk assessment be focused on the specific characteristics of new plant varieties and not on the process of their production.”

"The DFG hopes that the joint event with Leopoldina and the Ethics Council will promote a relevant debate on these issues and will push forward an open exchange of all stakeholders on facts."


	acatech
	
	

	The Union of German Academies of Science
	
	

	Julius-Kühn Institute (JKI)
Positive
	Prof. Dr. Joachim Schiemann
(retired)
Dr. Frank Hartung
	Many renowned scientific publications on NBTs:
· EU Perspectives on New Plant-Breeding Techniques
· Interdisciplinary Dialogue: Prof. Dr. Joachim Schiemann - Risk assesment and regulation of New Plant Breeding Techniques (NPBTs)
· Precise plant breeding using new genome editing techniques: opportunities, safety and regulation in the EU

	VBIO -  Biology, biosciences and biomedicine  association

	Prof. Dr. Bernd Müller-Röber
	 "Genome Editing in Plants: A Proposal for a Pragmatic Approach in the Current Legislation", under this title, the Association of Biology, Biosciences and Biomedicine in Germany (VBIO eV) has collaborated with botany affiliates , Molecular biology and biotechnology. Plant lines formed by certain processes which do not contain transgenes and do not differ from lines which have been produced by conventional methods of mutagenesis or by natural mutations do not fall under § 3.3 of the valid Genetic Engineering Act.”



National associations

	Association
	Representative
	Quotes

	Deutscher Verband Tiernahrung (Feed association)
Neutral
	N/A
	No position

	Deutscher Bauernverband (Farmer’s Union)
Neutral
	N/A
	No position

	Grain Club
Positive
	N/A
	“The Grain Club is concerned with the current discussion about the legal assessment of these new breeding tools, with the demand to regulate them in accordance with the EU gene technology legislation.”
 

	Deutscher Raiffeisen Verband (Agricultural Cooperatives)
Positive
	Dr. Claudia Döring, responsible for Future Technologies

	“In the opinion of the DRV, this opinion [of the European Commission on NBTs] must provide legal certainty for all stakeholders in the value chain by  following the opinions of the expert committees and excluding most of the NBT from the directive 2001/18 / EC. Otherwise the application of NBTs would be hampered or even hindered by GMO licensing and labeling requirements.”
 

	Bundesverband Deutscher Pflanzenzüchter (Federal association of German plant breeders)
Positive
	Bettina Sánchez-Bergmann, responsible for biotechnology and genetics

	“The BDP calls on the policy-makers to support a high-performance, innovative and diverse plant cultivation on the European level as well as in the public discussion for a proper handling of the new breeding tools and to create a basis on the basis of existing law to ensure prompt application in practice.”
 


	Bundesverband Deutscher Pflanzenzüchter (German Plant Breeders‘ Association)
Positive
	Dr. Petra Jorasch, Vice Secretary General
	Long contribution piece to the European-seed online magazine: How Much Plant Breeding Innovation is Politically Intended?



Communications

· The media interest in NBTs is muted, the most prolific outlet being the Süddeutsche Zeitung. This newspaper picks up on the request by CIBUS and questions how NBTs should be classified. According to the article, the answer of the BVL was not accepted by NGOs and some plant breeders who filed (and won) a court case against CIBUS. 
· Frankfurter Allgemeine Zeitung: 2 articles in 2016, one on the Bayer/Monsanto merger and the effect on agriculture in general, i.e. industrial agriculture vs family farms; the other on the fear of the Germans of innovation
· Süddeutsche Zeitung: 6 articles in 2016, mostly focussing on CRISPR /Cas9 and including an op-ed by the organic researcher Urs Niggli. In general the tone is neutral to carefully in favour of new breeding techniques
· Bild: The biggest German tabloid has not written on NBTs in 2016. 
· Rheinische Post: No articles on NBTs in 2016, with news on CRISPR focussing on the possibilities of human editing instead of agriculture
· Westdeutsche Allgemeine Zeitung: No articles on NBTs
	Outlet
	Journalist
	Title of the article 
	Excerpt

	Süddeutsche Zeitung

	Kathrin Zinkant
	Interview with the gene-expert Friedrich
	The rejection of new technology has tradition here [in Germany]

	Süddeutsche Zeitung 
	Kathrin Zinkant 
	Neue Pflanzen
	Description of breeding technologies with Illustration of Sead Mujic 

	Berliner Zeitung
	/
	Wanted: Germany’s next top plant variety 
	Building on Mendel’s tradition, “the German breeders, mainly SMEs, are scientifically in the lead” 

	Süddeutsche Zeitung
	Hanno Charisius
	Seeds of doubt
	On the CIBUS request “the answer of the BVL was not accepted by NGOs and some plant breeders who filed (and won) a court case against CIBUS.”

	Süddeutsche Zeitung
	Patrick Illinger
	Green biotechnology is like reaching for the dark side
	“It would be ideal to argue less generally in the future, but to evaluate each and every new plant variety, every vegetable, every fruit, regardless of how they are produced”

	Frankfurter Allgemeine Zeitung
	Jan Grossarth
	Will Germany also renounce new GMOs?
	“The farmers' union sees CRISPR -Cas as an opportunity for farmers to get improved seed and remain competitive. The Greens, however, see this as the decisive battle for the European precautionary principle.”

	Agrarzeitung
	Stein,Round table talk with Schäfer (BDP), Krüsken (DBV), zu Löwenstein (BÖLW) and Then (TestBiotech) 19.1.17
	Differenciated view on Innovation
	Critical discussion on IP and patents

	Die Zeit
	Interview with Stephanie Franck, BDP and Harald Ebner, The Greens
	http://www.zeit.de/2017/04/gruene-woche-pflanzen-ernaehrung-zukunft
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Netherlands

In the Netherlands there is extensive online information on NTBs, not necessarily in the media, but mainly by scientists and professors. The overall atmosphere around the topic is positive, both in the political landscape as well as in the media. One of the challenges of our research – mainly in Dutch-speaking sources – was to find relevant articles on the topic in the Dutch mainstream media. Although there is a lot of information, many stories are published on very specific trade outlets focussing on one element of the debate. The associations listed in the research document are the main and most influential ones in the Netherlands on environmental issues, animals, health, etc. Naturally, there are other organisations speaking about the topic, but for the sake of conciseness only the main organisations are listed. Similarly for the scientists, the University of Wageningen is the most influential university around this topic in the Netherlands. Note that the information listed in the investigative report by the NGO Corporate Europe Observatory “Of apples and potatoes: the Dutch lobby for the deregulation of cisgenesis” has not been included as the report already offers detailed but concise overview of some stakeholders and their activities in English.   
Overview of NBT discussion

· Both politicians and independent organisations, such as unions or Universities, are participating in the debate and are in general fairly positive towards the adoption of NBTs outside the GMO law. 
· The main point of critique in the debate is the fact that regulation is not following the speed of developments, especially referring to the European institutions. 
· Considering the importance of the seed industry in the Netherlands, the government wants to stimulate it by using all available tools in the toolbox, including NBTs. 
· More specifically, the Netherlands supports the exemption of products of cisgenesis but has no official position yet regarding other techniques. This does not mean that it is against the other techniques but that the dossiers on other NBTs are slow to progress because of their political nature. 
· The government invested in a research project with Wageningen UR (WUR) concerning potatoes. The government spent a lot of money on communications about the project (e.g. public days for field trials including with organic farmers) to ensure people know about the new technique used. At the beginning of the project, the Netherlands had anticipated that the question of how to regulate NBTs in the EU would be clarified by the time the WUR project ended such that it would be possible to immediately apply the WUR research. In fact, this was not the case, so the government did not proceed with the next steps of the project. 
· By its own admission, the Dutch government finds it difficult to communicate on NBTs. It has created an open discussion with the Ministries of the Economy and of the Environment and NGOs to ensure proper debate on NBTs.
Political & Media climate

Political Debate:
· NBTs is a widely discussed topic in the Netherlands.
· The majority of the Dutch Parliament is in favour to use the CRISPR/Cas9 technique outside the GMO-regulation
· 2 parliamentary questions in 2016:
· Remco Bosma to Martijn van Dam
· Sjoerdtje Dikkers and Helma Leenders to Martijn van Dam
· 18 parliamentary dossiers in 2016
, including:
· The exemption of new breeding techniques such as CRISPR/Cas9
· The lack of support for new breeding techniques from the Dutch government
	Politician
	Parliamentary statements

	Remco Bosma (VVD = Dutch Liberal Party) – member of the Parliament
	· The Netherlands should not hesitate in adopting new breeding techniques, which are used elsewhere in Europe.

· Dutch companies suffer competitive disadvantage, with economic loss. The MP asks Martin Van Dam to allow new biotechnological techniques.


	Helma Lodders (VVD) – member of the Parliament
	Helma Lodders has put forward a motion to the Dutch Government:

· To consider that there are more and more new breeding techniques availability and its development is accelerating;
· New breeding techniques can help to deliver resilience of crops to pests and diseases, and a sustainable future of agriculture, our food safety and food security;
· The use of new breeding techniques is crucial for our breeding sector; CRISPR / Cas9 is a new technique in which there is no use made of outside genes;
· asks the government for an exemption from CRISPR / Cas9 European advocating GMO legislation;
· Calls on the government also to urge the European Commission to an early decision on new breeding techniques in relation to the GMO legislation

	Esther Ouwehand – Member of the Parliament (Dutch party for the Animals)
	If the parliament keeps going like this, we might not be able to choose for GMO- free food in the future.
Exemption or easing the admission procedures for cisgenesis or other new breeding technologies can simply not happen.



Media:
· Several mentions to NBTs, CRISPR, genome editing in the mainstream Dutch media. Especially De Volkskrant and NRC write about the topic, and several opinion pieces or editorials are published as well, such as: FD.nl
· The specialised media is writing on the topics, especially using coverage generated from Dutch universities
Ministries

	Official positions

	Ministry / politician
	Statement

	Martijn van Dam (PvdA = Dutch Labour Party)– Secretary of State – Economical Affairs
Main responsibility on GMOs & NBTs.
Responsible: Directorate General of Agro and Nature
	Answer to a Parliamentary question by Remco Bosma:
· New breeding techniques can make a significant contribution to society goals such as food security, sustainable agriculture and food quality and also in terms of better health and medical care, sustainable resource use, energy and tackling causes of climate change.
 

· It is important that Dutch companies continue to orient themselves into innovative techniques, including NBTs, and I like it that Dutch companies and scientific institutes contribute to this.



Regulatory agencies

1. National Institute of Public Health and the Environment 
RIVM recommends that authorisation should be obligatory for all applications of organisms with a gene drive. Authorisation is only granted if the risks are adequately assessed. This way we can ensure that an adequate safety assessment is performed case by case, without unduly hampering innovation.  It also makes it possible to maintain a clear overview of these developments.
2. Nederlandse voedsel- en warenautoriteit (=Dutch Safety Authority) - NVWA checks whether companies that work with genetic material from animals and plants have the necessary documents. This is done on the basis of the Nagoya Protocol.
3. NAK (= Dutch General Inspection Service for seed of agricultural crops) – they are the inspection agency responsible for testing seeds for GMOs and also organise every year a course on potato breeding in the Netherlands. They have not specifically mentioned NBTs. 
Other stakeholders

NGOs in the Netherlands are not very outspoken about NBTs. Only Greenpeace (campaign leader Herman van Bekkem) and the local A SEED are actively spreading anti-NBT information.
National associations

	Association
	Representative
	Quotes

	Dutch Farming Union
Positive 
	N/A
	· “NBTs are valuable”

· “We are advocating to allow NBTs without the label of "genetically modified”


	HollandBIO (Association of Dutch Biotech companies)
Positive
	N/A
	· “The Netherlands should encourage optimum accessibility to NBTs”

· “In order to produce enough food in the future in a sustainable way, we need modern technology. When the products of NBTs fall under the GM regulations, only a handful of multinational companies can use the techniques, and only for large crops.”


	Plantum (Dutch association for the plant reproduction material sector)
Positive
	N/A
	· “Create a path for new breeding techniques”


	Nevedi (Animal food association)
Positive
	N/A
	Nevedi is doing reseach into new breading techniques


	KNPV (Dutch Royal Plant Decease Association)
	N/A
	“New breeding techniques are very popular”


	FNLI (Dutch food industry association
Positive
	N/A
	“Besides the inevitable growing percentage use of GM ingredients  with appropriate labelling by companies, FNLI pleads to the various ministries such as the Ministries of Health and Ministry of Economic Affairs that genetic modification can play an important role in modern agriculture and in particular the preservation of this Agriculture.” 


	A SEED (NGO) 
Negative
	N/A
	“The so-called “new plant breeding techniques” addressed in the position paper, such as cisgenesis or CRISPR/Cas, interfere at the sub-cellular and genomic level. Therefore, IFOAM EU considers that they would not be compatible with the principles of organic farming and that they should not be used in organic farming.”



Scientists and their institutes 

The Wageningen is the most important university in the Netherlands and all research is focused there.
	Institution
	Scientist
	Quotes

	Royal Dutch Academy for Sciences

Positive
	n/a
	Being a member of EASAC, they follow the position of EASAC on NBTs which is in favour of new breading techniques.

	University of Wageningen 
Positive
	dr. MJM (Rene) Smulders
	New breeding techniques provide opportunities for sustainable agriculture
 
The current uncertainty is affecting research. (Reuters)


	Wageningen University (Plant Breeding)
Positive
	Frans Krens, Researcher
	The latest breeding techniques, such as CRISPR / Cas, offer huge potential for floriculture.


	Wageningen University 
Positive
	Jan Schaart
	CRISPR is a revolution. It works a lot faster and more precise than other genetically modified technieques.

	Wageningen University 
Positive
	Henk Schouten
	Thanks to NBTs we can use half the pesticides we do now in Western Europe


	RIKILT (Institute of Food Safety), part of Wageningen
	Dr.ir. (Robert) van Gorcom
	Wants a more flexible regulation around new breeding techniques



Communications

· Several mentions on NBTs, CRISPR, genome editing in the mainstream Dutch media. Especially De Volkskrant and NRC write upon the topic, and several opinion pieces or editorials are published as well, such as: FD.nl
· The specialized media is writing on the topics, especially using coverage generated from Dutch universities
· Over 200 articles were published over the last two years, mainly in specialized news outlets. 
· Most powerful stories
1) New super foods thanks to new gentech (NRC – 2016) 
2) Genetically modified food is not always bad for you (Noordhollands Dagblad – 2016)
3) Thanks to CRISPR-Cas we are able to genetically modify everything. It is a wonder technique, but also very scary (Volkskrant – 2016)
4) A perfect humanity, do we want this? (Volkskrant  - 2016) 
	5 most impactful positive media stories in 2015-2016 (ordered chronologically)

	Outlet
	Journalist
	Title of the article 
	Excerpt

	De Volkskrant
	Wilma de Rek
	Perfection humanity, do we want that?
	With 'genome editing' we can rewrite DNA and controle the human’s evolution. Do we want that?”

	De Volkskrant
	Maarten Keulemans
	You can Photoshop living organisms 
	“Gone is the mosquito? Thanks to CRISPR-Cas we can change anything geneticly. A miracle technique. And sometimes scary.”

	NRC
	Wouter van Noort
	New gen techniques are creating superfoods

	“New gentech can develop new superfood! Cauliflower in the shape of a triangle. Potatoes with extra beta-carotene (a vitamin) which creates and makes them healthier and carrots that are orange. Cabbage leaf that tastes like broccoli. Much sweeter maize. Mushrooms that turn less quickly brown and stay longer fresh.” 

	Scientias.nl
	n/a
	Possibly a promising method to modify genes - called CRISPR –  soon unleashed for the first on human cells

	“Researchers want to apply the CRISPR method in the short term on people. The goal is to adapt two genes in human T-cells. The researchers hope to be able to combat various forms of cancer. Today and tomorrow bends an Advisory Committee over the plan. Later this week, it will determine whether the plans of the researchers may find passage.”

	NRC
	Sander Voormolen
	Britis researcher can genetically modify embryos
	“The UK Human Fertilisation and Embryology Authority approved the tinkering with the DNA of human embryos properly.”
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Poland

The discussion on NBTs in Poland is very moderate. There is not much information on the subject available online. The research predominantly focused on media/social media and the official pages of stakeholders involved in the GMO debate. Most of the state agencies responsible for regulating the food sector have not formed/published their official positions. The most references can be found in science trade outlets or academia papers. The latter remains hugely positive towards the subject, inviting the Government to adopt an official position on NBTs. Although briefly discussed by two ministries, the talks have never really progressed. The attention of policymakers and media has been predominantly drawn to the GMO bill which has been amended and finally published at the end of 2016. The list of relevant stakeholders includes those who publicly spoke up about NBTs or are particularly involved in public debate around the novelties on the food market. Based on the limited evidences, it is difficult to foresee whether the feeling towards NBTs is more of a positive or negative nature.
Overview of NBT discussion

· There is not much interest in the NBTs in Poland. Besides scientific outlets and some bloggers, there has not been much coverage in media. The discussion on CRISPR and CRISPR/Cas9 evolved predominantly around the application of the method to human genome changes (heavily criticized and covered by the Catholic Church) and to opportunities arising from it in medicine (predominantly curing cancer or lung diseases). Some science outlets describe the technical side of NBTs as well as the benefits it can bring. Various bloggers are also promoting NBTs. 
· There is no official statement, neither by the government, nor by the Parliament (Sejm).
· The Polish Academy of Science is an active player and promotes the use of NBTs. It also called on government to publish its opinion on NBTs (not to stay ‘behind’ and to ‘keep-up with the market developments’). 
· NBT is very often mentioned in the context of GMO debate. Science publications refer to the new technics as well. NBTs are very often featured in the blog posts of various activists. 
	Most relevant quotes & statements

	Person / Organisation
	Quote

	Biotechnology Committee of the Polish Academy of Science
	Committee of the Biotechnology Academy recognises the need for Poland to take an official position on the new molecular techniques, particularly in relation to plant breeding (NBT - New Breeding Techniques), which compared to conventional techniques allow for more precise, in particular, faster and cheaper ways to make changes in the genomes of plants and thereby getting a variety of desired characteristics in a shorter period of time. The use of NBT introduces a new value for the currently used genetically modified organisms, eliminating many solutions which, although safe for the consumers, provoke many emotions. New scientific developments have prompted members of the Committee to express an official position on the new techniques of genetic engineering, which has been sent to the highest authorities of the state (President, Prime Minister Marshals of the Sejm and Senate, the Ministers of the ministries of agriculture, environment and science).


Political & Media climate

Political debate
· There have been no parliamentary sessions/questions addressing NBTs in the Polish Parliament (Sejm). There is no official statement by the government (see above).
· In January 2016, the Ministry of Agriculture and Rural Development held a meeting with potato producers during which the NBT issue was briefly mentioned. It was agreed that, given the wider discussion on the legal classification of NBTs, before preparing an official position on this matter, it is necessary to consult all stakeholders (scientists, breeders of plant varieties, seed producers, agricultural producers). No further actions have been taken following that meeting.
· The GMO Committee of the Ministry of the Environment met on the 9 June 2016 to discuss NBTs. The meeting was mentioned in one of the twitter posts, yet there is no further information regarding this meeting.
· While Polish scientists are interested in New Breeding Technologies (zinc fingers, site directed mutagenesis, etc.) Polish authorities are rather hesitant in their adoption. Reportedly even research studies on (EU approved) GE plants are not granted permission to be conducted lately.
· Polish government has been very vocal in their opposition to GMOs and wants Poland to become a ‘GMO free’ country. 
Media
· Top-tier media have occasionally mentioned NBTs, predominantly focusing on the human gene editing e.g. Rzeczpospolita featured three articles on CRISPR/Cas9 methods.  Two of them
 refer to the convention in Washington (December 2015) where the scientist discussed ethical, social and legal issues of human gene editing that unite and divide them. One from February 2016 announces that 
 human gene editing is as dangerous as weapons of mass destruction. Gazeta Wyborcza referred to the diseases and opportunities arising from gene editing to develop new technologies /solutions to combat diseases
. Innovative plant breading (CRISPR) was picked up by Newsweek
.
· NBTs in plants have mostly been mentioned in independent blog posts, such as the one by Wojciech Zalewski who runs the blog GMO objectively
 reports on the latest developments in innovative plant breading across the globe. He is also following closely the GMO debate in Poland. 
Ministries

· The Minister of Agriculture and Rural Development (MoA) is responsible for registering seed varieties of GM plants and feed. The MoA is responsible for animal health, crops, feeds, and agricultural risks associated with biotechnology. The MoA is the Competent Authority in reference to food and feed enhanced through biotechnology and on rules for co-existence.
· According to UNDA report
, the Ministry of the Environment is responsible for the supervision and compliance with the GMO legislation in Poland, e.g. for issuing permits for the contained use of GMOs; deliberate release of GMOs into the environment; authorisation for placing on the market of GMO products and their export or transit; coordination, control and monitoring of the activities regulated by the legislation and the collection and exchange information relating to the safety of people and the environment with regard to GMOs.
· It is to be expected the same division would apply for NBTs legislation.
Regulatory agencies

It is impossible to state which regulatory agencies will be responsible for NBTs. The list below names the supervision and GMO law compliance entities. None of them have ever publically commented on NBTs.  
	Regulatory agencies

	Name
	Role
	Media quotes & publications

	Chief Sanitary Inspector (Główny Inspektor Sanitarny)
	· Responsible for the marketing of genetically modified food.
	No position on NBTs

	Main Inspectorate of Plant Health and Seed Inspection (Inspekcja Ochrony Roślin i Nasiennictwa)
	· Responsible for the carrying out of inspections, diagnostic as well as for carrying out extensive educational activities aimed at improving knowledge of plant and seed protection among agricultural producers and entrepreneurs in the agricultural sector.
	No position on NBTs

	Veterinary inspection (Inspekcja Weterynaryjna)
	· National supervisory institution which main responsibilities are to combat infectious diseases, including the prevention of occurrence, detection and elimination of outbreaks of these diseases; animal diseases that can be transmitted to human from an animal or animal products, or biological pathogens which cause these diseases; monitoring infection of animals and examination of slaughter animals and products of animal origin.
	No position n NBTs

	Inspection of Environmental Protection (Inspekcja Ochrony Środowiska)
	· Its role is to control the implementation of environmental regulations, as well as to continuously monitor quality, assess and prepare outlook concerning the state of the environment and its changes.
	No position on NBTs

	Main Inspectorate of Agricultural and Food Quality Inspection (Inspekcja Jakości Handlowej Artykułów Rolno- Spożywczych)
	· Responsible for quality control of agricultural and food products, at production and trading stage
	No position on NBTs

	Trade Inspection (Inspekcja Handlowa)
	· State supervisory body established to protect the interests and rights of consumers and economic interests of the state. It is divided in 16 entities, each for every voivodeship (administrative area in Poland)
	No position on NBTs

	State Labour Inspectorate (Państwowa Inspekcja Pracy)
	· Supervisory body responsible for safety and health at workplace. In case of GMOs, supervisory duties over genetic engineering laboratories, where the contained use of GMM or GMO is allowed.
	No position on NBTs

	Customs authorities
	· In control of GMOs legal trade.
	No position on NBTs


Other stakeholders
National associations

Although the associations listed below have not yet published any official statements regarding NBTs, it will be important to follow their activities once the NBTs discussion picks up in Poland. They participated in the GMO debate. Position of number of Polish Food, Feed and Farmers organization is positive, including Polish Seed Chamber.
	Association
	Position
	Quotes

	Federacja Branżowych Związków Producentów Rolnych (Federation of Agricultural Producers Union)
	-
	No position

	Krajowa Rada Izb Rolniczych (National Council of Agricultural Chambers)
	-
	No position

	Krajowy Związek Rolników, Kólek i Organizacji Rolniczych (National Union of Farmers Circles and Agricultural Organizations)
	-
	No position

	Polska Izba Nasienna (Polish Seed Trade Association)
	-
	No position

	Izba Zbozowo-Paszowa (Grain and Fodder  Chamber)
	-
	No position


	Polskie Stowarzyszenie Producentów Oleju (Polish Association of Oil Producers)
	-
	No position

	Greenpeace
	-
	No position (negative on GMO)

	International Coalition to Protect the Polish Countryside
	-
	No position (negative on GMO)

	Stop “GMO” 
	-
	No position (negative on GMO)


Scientists and their institutes 

	Institution
	Scientist
	Quotes

	Plant Breeding and Acclimatization Institute National Research Institute
	Dr Sławomir Sowa
	There are no quotes, yet Dr Sowa has contributed to the position paper mentioned below.

	Polish Academy of Sciences (Biotechnology Committee of Polish Academy of Sciences)
Positive
	Dr Tomasz Twardowski, dr Sławomir Sowa, Prof  Janusz Zimny
	Position paper on NBT: 
“Progress in molecular biology over the last decade has enabled the development of new techniques for plant breeding NBT (New Breeding Techniques), which in comparison to the classical methods allow for a more precise and much faster changes in the genome, thus obtaining varieties with the desired characteristics in shorter time.”



Communications
	5 most impactful positive media stories in 2015-2016 (ordered chronologically)

	Outlet
	Journalist
	Title of the article 
	Excerpt

	Farmer.pl
	Farmer.pl
	Nowe techniki hodowli pozwalają produkować więcej żywności (New breeding techniques allow to produce more food)
	“Studies show that innovation in the plant-breeding sector is of great importance. It can significantly increase the efficiency of agricultural production and fight hunger and malnutrition in the world.” http://www.farmer.pl/agroskop/analizy-i-komentarze/nowe-techniki-hodowli-pozwalaja-produkowac-wiecej-zywnosci,65950.html 

	Spider’sweb
	Maciej Gajewski
	Koszmar z Interstellar może stać się rzeczywistością. Czy ludzkości grozi Wielki Głód? (Nightmare of Interstellar can become a reality. Is humanity threatened by famine?)
	“According to a study of the World Bank, if we want to feed all the people on Earth, by 2050 we will have to produce 150 % much food that we produce today. The problem is that the intensity of the population does not go hand in hand with the capacity of food production. […] This [CRISPR ] technology does not modify the sense understood by the genetic code right body, and is broken fragments, making the whole body stronger.”

	Biotechnology Committee of Polish Academy of Sciences
	Dr Tomasz Twardowski, dr Sławomir Sowa, Prof  Janusz Zimny
	Biogospodarka, biotechnologia i nowe techniki inżynierii genetycznej (Bioeconomy, biotechnology and new techniques of genetic engineering)
	“In many cases, the plants obtained through the use of NBT (backward farming techniques introducing point mutations) can not be confused with GMOs. The level changes in the genome of plants using these techniques do not differ from the modification resulting in nature (or by introducing mutations in the art such as those mentioned: radiation or chemical mutagenesis). The use of NBT, however, allows you to make changes in the genome in a very precise way, in a short time and at lower cost.”

	Association for Polish Sustainable Development
	Prof. Żarski
	
	http://www.icppc.pl/antygmo/wp-content/uploads/2016/11/nowetechnikihodolwiroslin.pdf 


	The Plant Breeding and Acclimatization Institute (IHAR)
	Dr. Sławomir Sowa
	
	https://polcms.secure.europarl.europa.eu/cmsdata/upload/d35d2641-ab77-4904-8a55-14849215d6f0/Draft%20programme.pdf
http://pw.ihar.edu.pl/assets/Uploads/Nowe-techniki-COBORU-2015-4.pdf
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Spain

As there is no direct Spanish translation for NBTs, one of the challenges was to identify the proper terms defining the concept. We found out that genetically engineered, new techniques and CRISPR were the most used terms, while CRISRP was providing mostly information on human genome editing. Our approach was to research the pertinent government, stakeholders and media websites and search information on plant breeding on new technologies. The fact that Spain is generally positive towards GMOs and has the freedom to cultivate GM maize explains to an extent the few available online quotes and statements by the relevant stakeholders Regulation of NBTs is therefore not such a big concern.
Overview of NBT discussion

In spite the fact that GMO cultivation in Spain is constantly growing and the country is very open to biotech techniques, there have been no major statements on NBTs from the Spanish authorities. 
According to the law that establishes the legal regime for GMOs (dating from 2003), both confined research and deliberate release of GMOs to the environment are permitted, but subject to prior notice, public information and authorisation. However, new breeding techniques such as CRISPR/Cas, mutagenesis or marker assisted selection, as they are excluded from the scope of this law, are not subject to official authorization and do not need to be recorded (according to an USDA report on biotechnology in Spain).
One of the regulatory challenges in Spain is that the legislative power is shared between the central government and the autonomous regions, where the latter tend to regulate complementing gaps in the main legislation or further develop different aspects of it. Furthermore, the conflicting interests in Spain can be illustrated by the request from the Plenary of Castilla y Leon to the central government to develop an adequate regulatory framework for CRISPR technology while a political party in Valencia has requested a moratorium for the application of transgenics in its agriculture. 
Regarding the media, it tends to pay more attention to the development of gene editing in animals and human health or refers in a generic way to biotechnologies without making a particular distinction between GMOs and NBTs – it tends to focus on genetically engineered approaches as a whole.
The most prolific Spanish centers in the area of biotechnology are the Spanish National Research Council (CSIC), the Universidad de Barcelona, Universidad Complutense and Universidad Autónoma de Barcelona.

Following Cibus’ request, the Spain’s National Biosafety Commission (CNB) studied Cibus rapeseed – an herbicide tolerant rapeseed obtained through oligonucleotide-mediated mutagenesis. The CNB board meeting of October 9th 2014 concluded that the Cibus Rapeseed should be excluded from the scope of Directive 2001/18. However, if the company decided to carry out field trials additional information on the trial conditions, development and outcome would be required.

Political & Media climate

Political
· In addition to the six central government regulations that developed the reference law of 2003, the regions have established additional 14 regulations regarding GMOs.
· The Plenary of Castilla y Leon has requested the Government of Spain to urge the European Commission to develop an adequate regulatory framework for CRISPR technology concerning its application in the agricultural sector. 

· With the aim of protecting the traditional varieties in agriculture, Compromís, a political party in the region of Valencia, proposed a moratorium for the application of transgenics in Valencian agriculture given the fact that they have not demonstrated an increase in productivity and present risk for the human health and environment.
 
· Esther Herranz, Spanish MEP of the Group of the European People's Party, has advocated that the EU needs to “bet strongly on innovation in the agriculture sector in order to combat pests and adverse weather conditions and thus achieve an increase of competitiveness in this sector.” During a forum that took place in the EP on new techniques of crop improvements, she mentioned that new techniques, such as cisgenesis, grafting or reverse reproduction, should be evaluated on a case by case basis and focus on the real dangers that they may present as these techniques should not be treated as GMOs. There should not be any obstacles to those techniques that are classified as safe for humans and the environment.”
 Even though this is a development at EU level, the forum was reported in Tier 1 media in Spain.
Media
· While the mainstream media in Spain tends to pay more attention to the development of gene editing in animals and human health (e.g. El Pais), there are some articles that mention how CRISPR/Cas9 is a technology that could be used in agriculture to create crops that are more resistant to diseases or how Francis Mojica’s discovery of CRISPR as an immune system of bacteria opened the doors to one of the most promising fields in biotechnology.
· In other instances, some articles refer in a generic way to biotechnologies without making a particular distinction between GMOs and NBTs – it tends to focus on genetically engineered approaches. (e.g. El Mundo)
Ministries

· Legislative competences on GMOs and NBTs are shared between the central government and the autonomous regions administrations; the latter tend to regulate complementing gaps in the main legislation or further develop different aspects of it. The legislation development of each of the autonomous regions can be found here.
· Law9/2003 of the 25 April is the reference law in relation to confined use and voluntary release of GMOs. 
· The purpose of this law is to establish the legal regime applicable to the activities of confined use, voluntary release of genetically modified organisms and the sale of these organisms or products in order to avoid possible risks with regards to human health or the environment. 
· The activities mentioned in the previous section are excluded from the scope of this law when genetic modification of the organisms is obtained via mutagenesis or fusion techniques of plant cells (including protoplasts, in which the resulting organism can also be produced via traditional methods of multiplication or cultivation), provided that such techniques do not involve the use of recombinant nucleic acid molecules or genetically modified organisms.
· Likewise, the use of in vitro fertilisation techniques, conjugation, transduction, transformation or any other natural process and polyploid induction, provided that they do not involve the use of recombinant nucleic acid molecules or genetically modified organisms obtained by means of techniques or methods other than those excluded by the previous paragraph. 
· At the central government level, in order to coordinate the different ministries, the government has created two relevant authorities that weighed in on Spain’s agricultural biotechnology decision making process. These are the National Biosafety Commission (CNB) and the Inter-ministerial Council for Genetically Modified Organisms (CIOMG) which are part of the Ministry of Agriculture, Food, Fisheries and Environment (MAGRAMA).
	Ministries

	Name
	Role
	Media quotes & publications

	National Biosafety Commission (CNB)
	· The CNB is an advisory body whose role is to assess the requests for cultivation, confined use and marketing of GE products submitted at either the national or regional level with a scientific approach. 
· The CNB is comprised of representatives from different ministerial departments, representatives of the autonomous regions and experts in agricultural biotechnology. 
· Full list here
	They do not tend to be quoted on the media on issues related to NBTs. An article published on El Pais talked about the CNB assessing the risks of GM insects in order to tackle plague on olive trees. 
 

	Inter-ministerial Council for GMOs (CIOMG)
	· The CIOMG is the competent authority to grant nationwide authorizations for confined use, voluntary release and marketing of products derived from biotechnology. 
· This Council is chaired by the Secretary General for Agriculture and it is comprised by representatives of the Ministries that are somehow related to agricultural biotechnology. 
· Full list here
	No position


Regulatory agencies

	Regulatory agencies

	Name
	Role
	Media quotes & publications

	The Spanish Consumption, Food Safety and
Nutrition Agency (AECOSAN)
	· AECOSAN is an autonomous agency, attached to the Ministry of Health, Social Services and Equality through the General Secretariat of Health and Consumer Affairs. Its functions are related to the promotion of the rights of consumers and regarding goods and services, as well as food security and healthy nutrition.  It is distributed between its two headquarters in Madrid and three laboratories.
	No statements 

	The Spanish Office of Vegetal Varieties
	· The Spanish Office of Vegetal Varieties, belonging to the Directorate General for Agricultural Productions and Markets is responsible for registering and monitoring of GE seed for planting.
	No statements


Other stakeholders

National associations

Few associations talk openly about NBTs. Discussions tend to look at biotechnology holistically without differentiating NBTs from GMOs. That is why NBTs are rarely mentioned in Spanish sources. 
	

	Name
	Role
	Media quotes & publications

	Association of young farmers (Asaja)
	· Asaja was constituted for the representation, management, defense and promotion of the professional interests of the agricultural sector in Spain.
	The president of ASAJA mentioned that biotech farming is a tool that Europe cannot lose – he mentioned the remarkable contributions of transgenic crops to agriculture and the environment and has demanded that the debate on agricultural biotechnology revolves on exclusively scientific criteria.


	ASEBIO
	· ASEBIO is the Spanish Bioindustry Association. It brings together companies, associations, foundations, universities, research and technology centers that carry out activities directly or indirectly related to biotechnology in Spain.
	Breeding techniques are mentioned in various of their links such as in one of their newsletters titled “Revolution in genetic engineering: Hype, excitement and (inter) ethics” or other press releases that highlight various of the events that took place around BioSpain given the fact that BioSpain is organized by ASEBIO. 

	Fundación Antama
	· Fundación Antama is a non-profit organization whose purpose is to promote the use of biotechnologies in agriculture, the environment and food.
	· While there is an article that clearly mentions NBTs, it focuses on the recent  video releases by ChileBIo that gives a good overview of NBTs used to improve the traits of vegetables

· On the occasion of World Soil Day 2016,  Fundación Antama published an article focused on the role of transgenic crops in soil conservation 

· Another article focuses on how US researchers are able to grow tomatoes that are capable of ripening two weeks  faster thanks to CRISPR



The stakeholders listed below have not produced any direct statements on NBTs but have a stake in the GMO-NBTs and are involved the discussions on agriculture; therefore they need to be monitored further.
	Name
	Role

	The Farmer and Agriculture Organisation Coordinator (COAG) 
	· COAG is the first professional agrarian organisation in Spain founded in 1977. It is a plural, independent and representative organisation, present in all the Autonomous Communities of Spain. It defends the interests of the agriculture model, both social and professional (a majority in Spain) and serves more than 150,000 workers through its 220 offices throughout the country. It has a permanent delegation in Brussels.

	Union of Small Farmers and Livestock owners (UPA) 
	· Professional organization that represents and defends the interests of professionals in agriculture in Spain. 

	National Association of Seed Breeders (ANOVE)
	· Association that gathers companies and public centers dedicated to the generation of added value in the agro-food sector through research, development and exploitation of new plant varieties.

	Professional Association of Productive Companies of Selected Seeds (APROSE)
	· Its objectives are: defend the interests of the associates; disclose the importance and advantages of certified seeds in order to increase its use and to mediate and collaborate with the institutions at national, international and regional level.

	Spanish Confederation of manufacturers of food compounds for animals (Cesfac)
	· Professional non-profit organisation that coordinates and represents the interests of animal feed businesses and their various associates before the government and third parties. Made up of fifteen regional associations, Cesfac also represents and defends interests before regional governments.

	National Association of Companies for the Promotion of Oilseeds and their Extraction (AFOEX)
	· Its main function is to defend the interests of industrial companies engaged in the processing of oilseeds, their extraction and marketing.


Scientists and their institutes

	Institution
	Scientist
	Quotes/Statements

	The  Institute for Prospective Technological Studies (IPTS – EU Commission)
It is one of the seven institutes of the EU Joint Research Centre (JRC). The prime objectives of the institute are to monitor and analyse science and technology developments, their cross sectoral impacts, their interrelationship with the socio-economic context and their implications for future European policy development.
	Emilio Rodríguez-Cerezo
	Emilio Rodríguez-Cerezo is one of the authors who wrote  JRC’s “New plant breeding techniques – State-of-the-art and prospects for commercial development”
No Spanish media has covered his research on NBTs.

	National Center for Biotechnology (CNB)
CNB is a research centre that forms part of the Spanish National Research Council (Consejo Superior de Investigaciones Científicas, CSIC), Spain’s most important public scientific institution. The CNB opened in 1992 to lead in developing modern biotechnology in Spain.
	Lluis Montoliu is one of the many scientists working at CNB
	The CNB has had a lot of media coverage in 2016 appearing in Tier 1 media as well as trade media.
 
Scientists from the CNB have designed a software that facilitates the design of gene editing experiments with CRISPR
” 

	Centre For Research In Agricultural Genomics (CRAG)
The Center for Research in Agricultural Genomics (CRAG) is a public consortium formed by the Spanish National Research Council (CSIC), IRTA (research institute owned by the Government of Catalonia ascribed to the Department of Agriculture), UAB (Universitat Autònoma de Barcelona) and UB (Universidad de Barcelona).  The centre is a multidisciplinary research centre dedicated to studying genetic factors which determine characters of interests in plants and farm animals. 
	Dr. José Luis Riechmann is the director of CRAG; Josep M. Casacuberta and Pere Puigdomènech, scientists 
	The two scientists working at CRAG published an article on SEBBM that focuses on new tools for genomic editing and genetic improvement of plants.


	The Spanish Society for Biochemistry and Molecular Biology (SEBBM)
The SEBBM, founded in 1963, currently has more than 3700 members, and is Spain's main scientific association coordinating activities related to the broad field of Biochemistry and Molecular Biology.
	Josep M. Casacuberta and Pere Puigdomènech, CRAG
	SEEBM published an article that focuses on new tools for genomic editing and genetic improvement of plants.



	University of Alicante

	Francis Mojica
	Francis Mojica is one of the most quoted experts on the media in Spain. 
Examples of some of the publications can be found below under the “communications” section.


Communications
	
Most impactful positive media stories in 2015-2016 

	Outlet
	Journalist
	Title of the article 
	Excerpt

	La Vanguardia
	Laura del Río
	Scientific advances that will make history in 2017
	The article mentions that CRISPR/CAS9 is one of the technologies that will make history in 2017. The article says that this technology could be used in agriculture to create crops that are more resistant to diseases, although there is no consensus as to whether the resulting products should be considered as genetically modified.

	El Pais
	Daniel Mediavilla
	“We made something that wasn’t interesting, interesting for everyone”
	This article, as the one below, focuses on Francis Mojica’s discovery of CRISPR as an immune system of bacteria that opened the doors to one of the most promising fields in biotechnology. 

	El Pais
	Enrique Bolland
	Is this biologist the next Spanish Nobel Prize
	This article, as the one above, focuses on Francis Mojica’s discovery of CRISPR as an immune system of bacteria that opened the doors to one of the most promising fields in biotechnology. 

	El Mundo
	Francis Mojica
	CRISPR technology, a great triumph of basic research
	The article makes an extensive analysis on how CRISPR technology has enabled to tackle unreachable challenges in fields such as biotechnology, agriculture, livestock and medicine. 

	El Pais
	Jordi Pérez Colomé
	Can transgenics save the planet?
	A special report on the weekly of El Pais raises the transgenic dilemma and analyses the evolution of biotechnologies highlighting the various implications in the areas of human health, productivity, ethics and necessity to be regulated

	ABC
	Gonzalo López Sánchez
	They create a "turbo" photosynthesis to produce more food
	The article illustrates how biotechnologies can increase by 20% the productivity of tobacco plants, underlining how CRISPR is expected to overcome the legal difficulties of transgenic as it modifies the genes without introducing DNA from other species. 

	El Español
	Javier Peláez
	CRISPR: the great change (also in Spain)
	In the article, Antonio Granell, Research Professor at CSIC, is quoted saying that it is the EU that is responsible for deciding whether products obtained by CRISPR technology should be consider transgenic or non-transgenic.
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Belgium
The Belgian media and political landscape is rather complex. For this reason, the research focused on both the federal as well as the regional political level (Food safety is a federal responsibility, while agriculture and research are regional matters) in French and in Dutch language. The discussion on plant and organism modification is a discussion that is most popular in Flemish-speaking media, associations and academics, and among French-speaking politicians.
NBTs are not taking a prominent place in Belgian media or politics at the moment, based on research on publically available information. While GMOs were and are a relatively prominent issue in Belgium, NBTs are only rarely mentioned in mainstream media and politics. Most of the media debate on the new technology relates to human genome editing. Besides two parliamentary questions, almost no stakeholder has issued an official statement on NBTs as such. Stakeholders are rather waiting for the EU decision. 
Interestingly, NBTs are rarely referred to as new breeding techniques, but rather as a form of GMOs, even among those stakeholders with more favourable positions towards NBTs. The latter then refer to NBTs in terms of cisgenesis GMOs as opposed to transgenesis GMOs.
Overview of NBT discussion
Overall, the discussion on NBTs is not very present in Belgium and is mostly linked to human genome modification. Taking parliaments, governments, regulatory bodies, thought leaders, academics, farmers associations and NGOs into account, it seems the more public the organisation or stakeholder, the more negative it appears to be towards NBTs. Therefore, the largest chance to find allies is among specialised researchers, academics and research centres linked to the Regional governments.
Although very few stakeholders have issued a concrete statement on NBTs, the discussion on plant and organism modification is a discussion that is most popular in Flemish-speaking media, associations and academics.
The relevant ministries and safety authorities have not yet taken clear stances on NBTs. The CRW-A, a research centre linked to the Walloon Regional Government, has conducted research that can be regarded as positive towards NBTs.
	Most relevant quotes & statements

	Person / Organisation
	Quote

	Willy Borsus (MR), Minister for Middle Class, Self-employed, SMEs, Agriculture (European coordination) and Societal Integration
	“It is very important to guarantee the availability of a wide range of varieties and seeds to our farmers to allow them to face upcoming challenges.”


	Farmers Association (Boerenbond)
	“In the framework of ennoblement in the fruit sector the discussion on levelling cisgenesis and transgenesis within the GMO discussion must be started up again”


	Romain Cools, Professional Association for the Belgian potato trade and processing Belgapom
	“The arguments used by the opponents of GMOs are not always honest or complete”. “Developing a potato resistant to the potato plague is the goal of the scientific institutions ILVO, VIB and UGent. They are supported in this by Belgapom and Boerenbond. To develop this, they used genes that are naturally present in wild potatoes. Those genes are not introduced through classic breading techniques but through genetic alteration. Because they are genes that are specific to the potato kind, this is referred to as cisgenesis.”



Political & Media climate
Media
The issue is not very live in the Belgian press. While the topic of GMOs has been widely covered, the subject of NBTs – however – has received minimal coverage, and mainly so in less-read outlets. 
Political debate
Two parliamentary questions on the topic of NBTs:
1. One parliamentary question in the federal parliament. It was first addressed to the wrong Minister. 
Jean-Marc Nollet, a member of the federal parliament for Ecolo, the French-speaking Green party whether NBTs would fall under GMO regulation. From the way he phrases is question it is clear he assumes NBTs are a new form of GMOs. He first asked the question to French-speaking liberal Marie Christine Marghem, Minister for Environment and Sustainable Development, who told him she is not responsible and referref Nollet to the French-speaking liberal Willy Borsus, Minister for Agriculture, with whom she works closely on the matter.
The latter responded that it should be seen on a case by case basis whether a certain new technique falls under the current GMO regulation, that they are waiting for the legal interpretation by the EU and that the appropriate bodies are monitoring the evolution of NBTs closely. He is refraining from taking an official stance himself but his comment that NBTs should be assessed on a case by case basis can be considered as a relatively positive stance.
2. A parliamentary question in the Flemish Parliament was addressed at regional level to the Flemish Minister of the Environment. 
Francesco Vanderjeugd, the youngest mayor in Belgium and the youngest MP (Open Vld) asked about the ongoing research in Flanders, and the prospects of NBTs in Belgium and the EU. The Minister responded that NBTs can improve the quality of crops and that the Flemish institutes and universities are involved in research, but that the final decision will be made by the EU.
Note: It is important to take into account that Belgium consists of three regions with separate governments and one overarching federal government and that the media and political landscape in Belgium is also divided into Dutch-speaking media and political parties (for the Flanders Region and for Dutch-speaking Belgians in the Brussels-Capital Region) and French-speaking media and political parties (for the Walloon Region and for French-speaking Belgians in the Brussels-Capital Region). Although in certain ways connected, there is a significant degree of independence between the federal and the regional governments. The Dutch-speaking and French-speaking media and political parties are (nearly) completely separated.
	Official positions

	Ministry / safety authority / 
	Statement

	Jean-Marc Nollet, Ecolo-Groen
	Question to 
“There have been fierce debates in recent weeks in the High Council of biotechnology in France on the new GMOs, which are the result of new techniques to alter (rewrite) the genome of plants without adding an external gene. As a result it seems the GMOs are escaping the scope of the GMO regulation in France. 
1. What is the legal framework of these new GMOs in Belgium? 
2. Do the new GMOs escape the rules concerning risk analysis, evaluation and labelling? 
3. What measures have you taken to adapt the legal framework to these new GMOs?”


	Marie Christine Marghem (MR), Federal Minister for Energy, Environment and Sustainable Development
	“This issue is the responsibility of DG Animal, Plant and Food of the FPS Public Health of my colleague Minister Borsus”


	Willy Borsus (MR), 
Minister for Middle Class, Self-employed, SMEs, Agriculture (European coordination) and Societal Integration

	“(...) In order to decide whether a certain technique falls within the legal framework of GMOs, it is necessary to evaluate case by case against the legal framework. To the extent the organism created by the technique does not have the GMO status, it is not subject to the specific legal requirements for GMOs (…) On a Belgian level, the evolution of these new techniques is being monitored closely by the Belgian Biosafety Server and the Scientific Institute for Health (WIV). At the moment we are waiting for the legal interpretation on European level to, if necessary, adapt the legal framework on the Belgian level”


	Willy Borsus (MR), 
Minister for Middle Class, Self-employed, SMEs, Agriculture (European coordination) and Societal Integration
	“It is very important to guarantee the availability of a wide range of varieties and seeds to our farmers to allow them to face upcoming challenges.”


	Francesco Vanderjeugd,
Mayor of Staden (Flanders)  and elected MP in the Dutch Parliament from the Open Flemish Liberals and Democrats  party (Open Vld)

	Question to the Flemish Minister  Flemish Minister for Environment, Nature and Agriculture
“The so-called new breeding techniques (NBTs) in biotechnology are new opportunities in plant breeding. They may contribute to increased resistance of plants. Some see in them a possible alternative for GMOs, which receive large opposition in Europe.
1. Is Flanders and ILVO involved in research in NBTs?
2. What solutions can NBTs offer?
3. How does the Minister estimates the future possibilities of NBTs, especially as an alternative to GMOs?
4. What are the EU’s and Belgium’s positions on NBTs?”


	Joke Schauvliege,
Flemish Minister  Flemish Minister for Environment, Nature and Agriculture
	Answer to a parliamentary question (above):
“NBT is a collective term for techniques that aim to change the genetic information of an organism in a targeted and stable way. 
1. Research is ongoing in Flanders Universities and research institutions, including the ILVO and the VIB.
2. The technology is in principle applicable to all crops, can improve the quality of crops and create added value. NBTs may contribute to the application of more sustainable cultivation conditions.
3. The prospects of NBT will be determined by the EU which will determine which of the techniques fall or don’t fall under the GMO legislation. At this time there is no decision.
4. The dossier of NBT falls under a federal jurisdiction. The Federal Public Service Health, Food Chain Safety and Environment is part of Committee where discussions take place within the EU.”



Ministries
NBTs fall under federal jurisdiction according the Flemish Environment Minister. European Coordination for Agriculture is a responsibility that lies with federal Minister Willy Borsus (a French-speaking liberal from MR).
The relevant ministries and safety authorities have not yet taken clear stances on NBTs. The responsible federal Minister has limited his statement on the topic to saying that the relevant bodies are closely monitoring the evolutions of new technologies and that he is waiting for the legal interpretation at the European level on NBTs. 
However, agriculture is also a regional level and as a result all three regions (Flanders, Brussels-Capital Region and Wallonia) have a separate Minister on the matter.
· Flanders Region: Joke Schauvliege, Flemish Minister for Environment, Nature and Agriculture
· Brussels-Capital Region: Céline Fremault, Minister of the Government of the Brussels-Capital Region, responsible for Housing, Quality of Life, Environment and Energy
· Note: As agriculture is a regional matter, the Brussels-Capital region has a Minister with agriculture as a responsibility. There are, however, very few farmers and agriculture on the territory of the region, as it is mainly a city area.
· Walloon Region: René Collin, Walloon Minister for Agriculture, Nature, Rural Areas, Tourism and Airports 
While the federal political level is responsible for the European coordination for Agriculture and Food chain Safety and Sustainable Development, the Regional Ministers are responsible for Agriculture within their respective Regions. The complex Belgian structure often has as a side-effect that the distinction of responsibilities between federal and regional governments is not always very clear.
Unlike on GMOs, there is no official stance on NBTs from the regional governments. The Minister from the Walloon region does not seem in favour of GMOs in the context of the CETA (EU-Canada Comprehensive Economic and Trade Agreement) and the (very small) Brussels-Capital Region has prohibited all out-door cultivation of GMOs. The Flemish government is traditionally more neutral and slightly positive towards innovation in the agrichemical industry (it has not prohibited the cultivation of GMOs), whereas the Walloon (and the Brussel-Capital Region government) tend to be more negative towards biotechnology and scientific agricultural innovation.
There seems to be a general agreement between the different Belgian governments to await the opinion of the Belgian Biosafety Advisory Council (ARB).
The responsibility between granting permissions for testing fields (for experimental purposes) for genetically altered plants or trees, including the assessment of the risks for health and environment, is divided between the federal government (FPS Health) and the Regions.
	Ministries

	Name
	Role
	Media quotes & publications

	Federal Minister for Middle Class, Self-employed, SMEs, Agriculture (European coordination) and Societal Integration 
	· Agriculture (European Coordination)
· Federal Agency for Food Chain Safety
· CODA-CERVA – Veterinary and Agrochemical Research Centre
· General Direction of Animal, Plant and Food of the FPS Health, Food Chain Safety and Environment
	“On a Belgian level, the evolution of these new techniques is being monitored closely by the Belgian Biosafety Server and the Scientific Institute for Health (WIV). At the moment we are waiting for the legal interpretation on European level to, if necessary, adapt the legal framework on the Belgian level”


	Federal Minister for Energy, Environment and Sustainable Development
	· Sustainable Development
	“This issue is the responsibility of DG Animal, Plant and Food of the FPS Public Health of my colleague Minister Borsus”


	Walloon Minister for Agriculture
	· Agriculture in the Walloon region
	No statements on NBTs. 
“CETA will not affect European legislation on (…) the growth and labelling of GMOs and products created by new technologies.”


	Brussels-Capital Region Minister for Environment
	· Quality of life
· Environment
	No statements on NBTs. 
“Brussels is the first region in Europe that is ‘GMO free’: all out-door cultivation of genetically modified organisms is prohibited.”



Regulatory agencies
	Regulatory agencies

	Name
	Role
	Media quotes & publications

	The Federal Public Service (FPS) Health, Food Chain Safety and Environment
	· Responsible for all verifications with regard to food safety.
· Linked to the regionalised Ministry of Agriculture
· EFSA focal point and part of a EU committee that discusses NBTs
	No quotes / publications 

	WIV
	· Scientific sounding board for public health
	No quotes / publications

	Service for Biosecurity and Biotechnology (SBB)
	· As part of a Federal scientific Institute, the SBB holds an independent position with regard to expertise in Biosafety, accessible to any public or private organisation
· Participated in the EU 2011 report of the NBTs Work Group
	No quotes / publications

	Biosafety Advisory Council (BAC)
	· Complimentary to the SBB
	No quotes / publications

	Scientific Institute of Public Health (ISP-WIV)

	· Gives scientific opinion to policymakers
· Supported the JRC report with research on detecting crops produced with NBTs
· Participated in the EU 2011 report of the NBTs Work Group with the SBB
	No quotes / publications


Other stakeholders
National associations
There are almost no official positions on NBTs from stakeholder associations, such as the Walloon Federation of Argiculture (FWA), the Union for Better Environment (BBL) or the General Farmers Syndicate (ABS).
However, a very important stakeholder organisation, the Farmers Association (Boerenbond), with significant historical political influence has no official stance on NBTs but seems to be cautious towards NBTs and at the very least is a strong supporter of an open debate and fact-based reasoning on the topic. The organisation stated it will issue with a communication regarding biotechnology and modified plants and animals, but no deadline has been provided. 
The organic farming industry group BioForum Flanders (BioForum Vlaanderen) has adopted an official position on NBTS which is clearly negative.
The Belgian (French-spekaing) branch of the NGO Friends of the Earth (Les amis de la Terre) has stated: “Never can a person own a living thing. The genetic livelihood is the fruit of a long evolution that belongs to everyone, and without it we lose our food independence. Growing GMOs in open fields is dangerous for the biodiversity”
 but has not specifically referred to NBTs.
	Association
	Representative
	Quotes

	Farmers Association (Boerenbond)
Cautious, supports open debate
	/
	 “We have to be on the lookout for new markets and dare to innovate in times of crisis. We need to keep on investing in supporting research, innovation and ennoblement.”
 
“Be cautious towards modified plants and animals. (…) We will create a clearer communication regarding our vision on the different aspects of biotechnology and more specifically modified plants and animals. (…) In the framework of ennoblement in the fruit sector the discussion on levelling cisgenesis and transgenesis within the GMO discussion must be started up again”

“The cautious stance towards the GMO issue should does not mean not getting involved”


	Bio Forum Flanders (BioForum Vlaanderen),  Sector organisation of biological agriculture and food 
Negative
	/
	“The European Commission should classify NBTs under the GMO regulation. That is the opinion of the European bio sector and BioForum Flanders. Because these techniques have the same potential risks as the GMOs in the market.”


	Belgapom (Association for Belgian potato trade and processing) 
Positive
	Romain Cools
	“The GMO debate deserves honest arguments. (…) The arguments used by the opponents of GMOs are not always honest or complete”. “Developing a potato resistant to the potato plague is the goal of the scientific institutions ILVO, VIB and UGent. They are supported in this by Belgapom and Boerenbond. To develop this, they used genes that are naturally present in wild potatoes. Those genes are not introduced through classic breading techniques but through genetic alteration. Because they are genes that are specific to the potato kind, this is referred to as cisgenesis.”



 Scientists and their institutes
More positive voices can be heard in academic circles. Research projects are ongoing both in the Flemish and Wallon scientific communities. In addition to the well-known VIB, the Liege University runs a biotech project Gembloux Agro-Bio Tech to develop “agriculture of the future”. It is mostly exploring cisgenesis. 
In an interview from 2011, bio scientist Geert Haesaert from Ghent University expressed his hope to see cisgenesis differentiated from transgenesis – a distinction that according to him will increase and will ‘get things moving politically’. 
The Walloon Agricultural Research Centre (CRA-W) has no official position, but conducts research on GMOs and cisgenesis and stated in a research project in potatoes on cisgenesis in 2013 that the practice was accepted by the sector but faced opposition from society. 
The VIB regulatory manager, René Custers, has requested from the EU Commission a clarification whether or not NBTs developed by the VIB fall under GMO legislation. After failure from the Commission to respond to the request, Custers filed a complaint to the EU Ombudsman. As a result, the Commission responded that it has mandated the Scientific Advice Mechanism to provide more information on the techniques and that a stakeholder debate will take place in 2017. It also said that the Commission has no legal obligation to provide an interpretation of the law, and that the European Court of Justice is reviewing the case. The Commission added that the lack of clarity should not prevent the VIB to conduct research on NBTs as it can, in the meantime, request authorisations from the competent national authorities. Experimental releases have already taken place in certain Member States.
Note that information or news on the complaint does not appear in the media and that the Custers’ complaint was anonymised and is treated as confidential. 
	Institution
	Scientist
	Quotes

	College and University of Ghent (Hogeschool and Universiteit Gent)
	Geert Haesaert, 
Professor bio sciences
	“The law has not (yet) made this distinction [between cisgenesis and transgenesis], but perhaps this distinction can get things moving on a political level”


	Flemish Institute for Biotechnology (VIB)
	Jo Bury,
managing director of VIB
Wim Grunewald,
IP manager at VIB and responsible for communications
René Custers, manager of regulatory and responsible research; 
one of the scientific experts in GMOAnswers
	· One communications report on NBTs:
The past, present and future of plant breeding
· The explanatory text on the Dutch-language page about NBTs highlights the potential these new techniques offer.

· Two position articles on their website: A look at new breeding technologies from a regulatory viewpoint. 
· René Custers  has no quotes in the media regarding the complaint to the EU Ombudsman
· Quoted in Nature Journal by saying that it is important that researchers around the world follow the regulatory fate of NBTs as “Crops travel around the globe.” 

· Has appeared in Belgian media only in articles related to GMOs

	Walloon Agricultural Research Centre (CRA-W)
Scientific establishment under the Regional Government of Wallonia
	Jean-Louis Rolot
Coordinator 
Yordan Muhovski
Scientific attaché
	· Has recently conducted research on NBTs
“According to the EFSA (2012), cisgenetic plants are completely safe to be used in the environment and in human and animal food, like classically selected plants”

· Presentation on a project for resistance to late blight in potatoes using cisgenesis. 
· “This approach [cisgenesis], although accepted by the sector, sometimes faces resilience from certain elements within society.”


	Institute for Agricultural and Fishery Research (IVLO)
ILVO, is part of the Government of Flanders and is responsible for testing for presence of GMOs
	Marc De Loose,
Scientific Director
Joris Relaes, 
Administrator-general

	“Marc De Loose does not believe European companies will create more GMOs the coming years. He does expect that the knowledge that they have gathered through genetic technology will be crucial in future enhancement.”

A JRC report  on NBTs mentions that ILVO’s Marc de Loose was responsible for the evaluation of a report "Changes in the genome of crops caused by the application of new plant breeding techniques"

	University of Liège,
Plant Biology Laboratory 
Part of Gembloux Agro-Bio Tech, the Faculty of agricultural sciences and bioengineering 
	Patrick du Jardin,
Head of laboratory, Professor
	Presentation Recent developments – New plant breeding techniques and uses of plants
“GMO regulation in the EU is based on the process
of gene recombination, not on the final characteristics of the organism.”


Communications
Unlike GMOs, there has been limited coverage and visibility over the past two years in the French-speaking and Dutch-speaking Belgian media on NBTs. There has been more visibility on the topic in Dutch-speaking media, with positive coverage in very specialised outlets (VILT, www.agripress.be), negative coverage in second tier media (MO Magazine) and relatively balanced coverage in top tier outlets (VRT, De Morgen) – with exception of sensationalist negative article in Het Laatste Nieuws. These top tier outlets have focused a lot more on CRISPR-Cas9 and its application for humans and animals and are rather positive on this. As a result, this generally positive – although cautious – stance could be leveraged when broadening the public discussion to plants and seeds.
· Mainstream coverage is mainly for CRISPR-Cas9 method and its human implications.
· NBTs received little attention, mostly in left-winged Dutch-speaking weekly magazine MO Magazine. An opinion piece by MEP Bart Staes and others is extremely negative towards NBTs and everyone who would say otherwise, including the Flemish Institute for Biotechnology (VIB).
· A reactive opinion piece by the VIB’s Rene Custers said they are not lobbying, simply providing information to policy makers because the European Commission is not doing this.
· The most nuanced conversation remains in very specialised media such as VILT.be and www.agripress.be (news websites on Flemish agricultural news) both with very low reach.
· There is an exception of one article in the most widely read (sensationalist) Dutch-speaking daily newspaper Het Laatste Nieuws which is not very balanced, acknowledges the potential upside of NBTs but warns of a potential biological war.
· Another interesting example in Flanders is a recent opinion piece by Jean-Marie Dedecker. Although he is well-known, his political party – the Flemish rightist LDD – has almost no votes and as a consequence, he is not overvly influential. Having a more outspoken personality, he has written ‘Long live GMOs’ and seems positive towards every evolution to enhance crops. He is however very negative towards large agricultural companies such as BASF and others.
While the majority of Belgian agriculture is in the French-speaking parts of the country, French-speaking media almost do not touch on the subject. Although it seems to be a more relevant topic, there is less visibility for it and less acceptance still, with coverage being generally rather negative, suggesting ethical concerns and linking gene modification mainly to human beings rather than agriculture. Generally, Wallonia looks at France in terms of media perception and legislation on many issues. 
It seems in both Flemish and Walloon media landscapes that NBTs are regarded as GMOs, but the question is whether the GMO rules should be softened to allow for this ‘less aggressive form of GMO’. Again, there seems to be little agreement that NBTs are not GMOs – they are simply regarded by supporters as better GMOs. Overall, there seems to be little agreement that NBTs are not GMOs – they are simply regarded by supporters as better GMOs.
	5 most impactful positive media stories in 2015-2016 (ordered chronologically)

	Outlet
	Journalist
	Title of the article 
	Excerpt

	Knack.be (10/07/2016)
	Jean-Marie Dedecker (president of the small Flemish rightist political party LDD)
	‘The hyped fear from environmental organisations for GMOs undermines their own credibility’
	Not specifically related to NBTs but positive towards GMOs and with high potential reach:
“GMO ensure larger crop results, more income for farmers and require less nature to make way for farmland. Third world farmers can exit poverty with better seeds and better and fairer seed trade. (…) Long live GMOs. (…) It’s murderous to want to stop the work of these people because you want to lend a hand to nature. This cannot be allowed on the grounds of faith, nostalgia for the past, hyped fear and certainly not on the grounds of the new environmental religion: the environmentalism.”

	MO Magazine (28/6/2016)
	Opinion Piece by René Custers, Regulatory & Responsible Research Manager at Flemish Institute for Biotechnologie (VIB)
	European rules on NBTs must become clearer
	In an opinion piece that appeared in MO Magazine, Bart Staes and certain others accuse the VIB of actively lobbying for the regulation of new GMOs. René Custers reacts to these accusations: 
“It’s not about lobbying, but about informing policy makers about the new techniques that are being used […] Whether NBTs are subject to the European GMO regulation is not a matter of opinion. There is only one correct legal interpretation of the European GMO regulation and that is not the one of the VIB, or of the corporations or of the environmental organisations. Only the European Court of Justice can make a legal interpretation on this subject. And if certain products then fall within or outside of this regulation, the question then becomes whether the regulation needs to be adjusted.”

	MO Magazine (24/6/2016)
	Opinion Piece by Bart Staes, MEP Groen
Nina Holland, Corperate Europe Observatory (CEO) 
Petra De Sutter, Scientist and senator Groen
Barbara van Dijck, Scientist  and activist for a more sustainable agriculture  
Anneleen Kenis, post doc researcher KU Leuven and co-author of ‘The myth of the green Economy’
	Do you know what you will be eating? No!
	“While a vast majority of the European Parliament and of the European citizens are against GMOs in agriculture and on their plate, agrochemical companies like Bayer, BASF, Monsanto and Dow Chemical are trying to shove them down your throat”. “Who decides what progress is? Is it the so-called ‘sound science’ of Monsanto and others? Because that only gives us a ‘toxic modernity’”. “The agrochemical industry is not happy [with allowing farmers and consumers to make informed choices] and hopes to change this through the NBT platform. The lobby platform tries to ensure that new GMOs end up in the European food chain without public information and without labelling.”

	VILT (20/1/2016)
	VILT
	Is the distinction between GMO and traditional crops fading?
	“The representatives of bio-agriculture, BioForum in Flanders and IFOAM-EU in Europe are fighting back. They see the same potential risks [for NBTs] as with GMOs and ask that these new generation techniques be treated as GMOs. The biosector is not pleased that breeding of agricultural crops is monopolised by biotech companies. Lobbyists are currently doing everything they can to keep NBTs out of the GMO scope.”

	Het Laatste Nieuws (3/8/2015)
	Luc Beernaert
	"New manipulated organisms can prevent environmental disasters, epidemics and biological wars"
	“A revolutionary technique for GMOs – the so-called gene drive – that can spread very rapidly is causing panic among scientist. […] The technique can help save crops from destruction but can also be used as biological weapon in the wrong hands”
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France

Even though France recognises the use of biotechnologies as unavoidable to keep the country as an agricultural leader, an official government position on NBTs is not available yet.  
NBTs have been covered with interest by the media with a net peek in early 2016 when members of the HCB resigned over divergence in the first contribution of the HCB on the classification of products derived from NBTs vis-à-vis GMOs. However, NBTs are currently not a hot topic in the political agenda. As the media is focussing on the upcoming French Presidential elections expected in May, there has been little coverage of NBTs recently. More generally, public awareness of NBTs appears to be low.
Finding the Government’s position with only written public information was challenging. The information was found by reading various news articles and NGO websites. This is to be expected as the Government is still reflecting on the issue. The stakeholders found are of three natures: the associations favourable to NBTs, the anti-GMO associations led by NGOs, as well as the researchers that appear to generally be neutral in the debate. Finding the name of researchers or the status of research institutes was challenging as information is not made easily accessible. In addition, we have researched and included the ministries that have usually been involved in the debate on GMOs, but contrary to our expectations, they have not published or said anything on NBTs that is available online. ANSES, National Agency for Sanitary Security of the environment and work place, is also included even though no statement exists.
Overview of NBT discussion

The official government position on NBTs is not available yet. In 2015 the High Council on Biotechnology (HCB) started working on a report to help the Government position itself on the classification of products derived from these techniques vis-à-vis GMOs, before the European Commission takes a position. To deal with these issues, HCB enlisted the expertise of its Scientific Committee (SC) and Economic, Ethical and Social Committee (EESC).
On 4 February 2016, the HCB published its first contribution with a note from both committees. However, within the Scientific Committee, a deep divergence appeared. The divergence was mentioned but not made public in the note. As a result Yves Bertheau, member of the HCB Scientific Committee, director of research at INRA, specialising in issues of traceability, coexistence and risk assessment of GMOs, submitted his resignation over the divergence in positions. Seven HCB farmer and civil society organisations followed suit and declared on 22 February 2016 that they "will boycott the High Council of Biotechnologies as long as the plurality of opinions on GMOs is not respected"
, also claiming that internal working procedures and modalities of decision-making were not followed according to the rules of procedure. These organisations have brought an action against the HCB on 6 October 2016 urging the HCB review its governance
. 
In February 2016 the Minister of Agriculture and the Minister of Environment sent an official request to the HCB. They asked the HCB to work on the techniques that do not produce “GMOs” according to the definition set out in Directive 2001/18/EC. The HCB is to produce an opinion on how innovative biotechnologies should be regulated. The work on the HCB’s opinion is expected to be carried out in 2016.
Answering to questions of Members of Parliament and of the Senate, the Government stated that according to the notes of the HCB, GMO regulation would not apply to certain NBTs. It would however consider the HCB’s final analysis before taking any final decision on the issue.
There is currently little coverage of NBTs; as they are associated with GMOs, the media is referring to them as “hidden GMOs”. However public awareness of NBTs appears to be low.
Political & Media climate

Political debate
NBTs have first sparked the interest of the French political class in 2015. As the issue became a hot topic in Brussels, Members of Parliament (MPs) and of the Senat have asked the Government for clarification on France’s position in the debate. It appears the French Government will not take any position on the legal qualification of NBTs until the European Court of Justice’s rules on the matter or the HCB provides its final opinion on the issue. The French Parliamentary Office for the Evaluation of Scientific and Technological Choices is also currently collecting information in the view to produce a background report on innovative biotechnologies, with a focus on CRISPR-Cas9. The Court’s decision, HCB’s final opinion and the Parliament’s report are all expected in 2017 at the earliest
· At the beginning of 2015 the President of the Republic, François Hollande, was in favor of France continuing its "public research effort on biotechnology, which presupposes that French researchers can do their work with serenity and maintain expertise on these technologies”
.
· In March 2015 the Prime Minister in office at the time, Manuel Valls, told the Congress of the FNSEA, the largest farmer union in the country, that it was necessary "to let [...] researchers research ", considering that "biotechnologies are unavoidable”
.
· In October 2015 the Minister of Agriculture, Stéphane Le Foll, announced the government's will to organise a dialogue with seed companies in early 2016 "in order to be able to set a regulatory framework and weigh European choices" for the new breeding techniques
. This announcement was made as the “Innovation Plan for 2025” was presented including a research project aiming at mastering innovative biotechnologies. Bringing public and private companies together this project would be launched in 2018 and last until 2021
. The project includes field trials.
· NBTs have sparked the interest of the National Assembly and of the Senate to the Government. There were two sets of parliamentary questions addressed to the Government. 
· A first set of questions was issued in 2015 as the subject of NBTs became a political debate in Brussels in anticipation of guidance by the EU Commission. French MPs as well as Senators asked the Government whether it would request advice from the HCB to decide whether NBTs should be qualified as GMOs. The questions were asked by MPs and Senators from the Ecologist, Socialist and Communist parties
. Referring to the HCB’s first reflection on the issue published on 4 February 2016, the Government answered that it did ask for the HCB’s advice. It wrote that the GMO regulation would not apply to certain NBTs and that it would consider the HCB’s final analysis before taking any decision on the issue.
· A second set of questions was in reaction to the conflict within the HCB
. The MPs asked for further clarification on the functioning of the HCB and the Government’s position regarding the legal qualification of NBTs. An Ecologist MP called for the Government to treat NBTs as GMOs. The Government reiterated that the regulatory status of NBTs remains undetermined at this stage and that it will ensure that the arrangements made do not constitute a way to circumvent the rules concerning GMOs. The Government also reassured that the diverging points of views within the HCB would be taken into consideration in the HCB’s final report.
· More generally, French MPs – predominantly from the center right party Les Republicains – also asked questions about the regulation of the application of CRISPR/Cas9 on human beings, raising ethical concerns. 
· On April 20, 2016, the Minister of Agriculture and the Minister of Environment sent an official request to the HCB. They asked the HCB to work on the techniques that do not produce “GMOs” according to the definition set out in Directive 2001/18/EC. For these techniques, the HCB is asked to release an opinion on the following subjects:
· detection and traceability of the plants and products; 
· coexistence between biotech and non-biotech plants and products; 
· direct risks to health and the environment linked to novel characteristics of the final products and measures that could be implemented to manage possible risks; 
· impact of the development of innovative biotechnologies on the ability of the private sector to innovate; 
· innovative biotechnologies and intellectual property;
· an analysis of the legal interpretation of the European Commission as soon as it is available; 
· recommendations about the way innovative biotechnologies should be regulated; the proposals should be between those of the European catalogue (no risk evaluation, no labelling) and those of Directive 2001/18/EC (risk evaluation and labeling). Socio-economic issues should be taken into account.
· Before pronouncing itself, the Government is waiting for the European Court of Justice decision on the prejudicial reference of the highest French administrative court as to whether NBTs should be considered as GMOs or not (C-528-16). The Court’s decision is expected at the end of the year at the earliest. 
· The decision to ask the European Court of Justice’s opinion is due to the fact that nine anti-biotech groups submitted a complaint with the Conseil d’Etat in March 2015
. These groups contest the fact that under an article of the French Environment Code, plants produced through traditional mutagenesis are not considered as GE.1
· This article is a transposition of Directive 2001/18/EC. These groups also ask for a moratorium on cultivation and sales of herbicide-resistant plants produced through mutagenesis (herbicide-tolerant rapeseed and sunflower produced through mutagenesis are grown in France). Before submitting a complaint with the Conseil d’Etat, these groups have asked the Prime Minister to change the law so that plants produced through mutagenesis are considered as GE. He Prime Minister has not yet answered.
· In parallel, the French Parliamentary Office for the Evaluation of Scientific and Technological Choices is working on innovative biotechnologies, with a focus on CRISPR-Cas9
. This office is composed of eighteen deputies and eighteen senators. It aims to inform Parliament on consequences of choices of a scientific and technological nature in order, inter alia, to clarify its decisions. To this end, the Office currently collects information, implements curricula and carries out evaluations. It is assisted by a scientific council of twenty-four experts of international reputation. The report is due early 2017.
Media
· In France the subject of NBTs has been reported with interest by the media in the beginning of 2016 as HCB provided its initial report on the issue. There was a net increase in coverage of NBTs as several members and associations resigned in disapproval of the HCB’s report. However there has not been much coverage of the prejudicial reference of the highest French administrative court to the Court of Justice. 
· Media traction was gained with the actions and campaigns of anti-biotech groups opposing cultivation, importation and consumption of GMO crops. They are well known in France for destroying test fields. For instance in January 2017, anti-GM militants destroyed an experimental rapeseed plot near Dijon denouncing cultures whose gene has been modified (mutagenesis)
.
· However, the notion of CRISPR-Cas9 has the highest media coverage, as human application raise significant ethical concerns. 
· The coverage of NBTs is not very positive. There is a lot of questioning as to its ecological impact. As a result, most of the coverage is either negative or neutral. Please find below the three positive media stories published in 2015-2016. Also find below two examples of neutral coverage.
Ministries

· The Ministries involved on the NBTs topic are the same Ministries that are responsible on GMOs. To date there has been no official position as to whether NBTs should be regulated as GMOs.
· The Ministry of Environment, Energy and the Sea and the Ministry of Agriculture, Agrifood and Forestry lead the debate. 
	Ministries

	Name
	Role
	Media quotes & publications

	Ministry of Environment, Energy and the Sea

	· Leading competence on GMOs
	There has been no quote from the Minister of Environment, Energy and the Sea on NBTs in the media.
The Ministry has not made its position officially known yet.
Answering to questions of MPs the Ministry answered that the first opinion of the HCB considers that the GMO regulation would not apply to certain NBTs. It specified that it would consider the HCB’s final analysis before taking any decision on the issue
.

	Ministry of Agriculture, Agrifood and Forestry
	· Leading competence on GMOs
	In October 2015 the Minister of Agriculture, Stéphane Le Foll, announced the government's will to organize a dialogue with seed companies in early 2016 "in order to be able to set a regulatory framework and weigh European choices" for the new breeding techniques
. This announcement was made as the “Innovation Plan for 2025” was presented including a research project aiming at mastering innovative biotechnologies.
The Ministry has not made its position officially known yet.
Answering to questions of MPs the Ministry answered in the same manners as the Ministry of Environment, i.e. that the first opinion of the HCB considers that the GMO regulation would not apply to certain NBTs. It specified that it would consider the HCB’s final analysis before taking any decision on the issue.

	Ministry of Economy and Finances 

	· Advisory role on GMOs
	No statement 

	Ministry of Health and Social affairs

	· Advisory role on GMOs
	No statement

	Ministry of education and research and
Agence National de la Recherche - ANR – National Research Agency - under the authority of the Minister of Research
	· Advisory role on GMOs
	No statement


Regulatory agencies

	Regulatory agencies

	Name
	Role
	Media quotes & publications

	Haut Conseil des biotechnologies (HCB) or High Council for Biotechnologies

	· Set up by the Genetically Modified Organisms Act (GMO Act) of 25 June 2008, the HCB is an independent body whose role is to inform public decision-making. 
· Reporting to the ministries responsible for the environment, agriculture, research, health and consumer affairs, it delivers opinions on all biotechnology-related issues, including GMOs. 
· HCB is unusual in Europe because it consists of two committees: a Scientific Committee (SC) and an Economic, Ethical and Social Committee (EESC). This model stems from the Grenelle environment consultation, which underlined the importance of assessing not only the environmental and health risks of GMOs but also their socio-economic impact.
	· The HCB published its initial reflection on NBTs in January 2016. The position was favorable to NBTs not being treated as GMOs.


	Agence nationale de sécurité sanitaire de l’environnement et du travail (ANSES) or  National Agency for Sanitary Security of the environment and work place
	· ANSES decides on the safety aspects of GMOs and their products intended for human and animal consumption.
	No statement 


Other stakeholders

National associations

Association
Representative
Quotes
FNSEA – Fédération Nationale des Syndicats d'Exploitants Agricoles
Positive
Xavier Beulin, President
See collective contribution of  Coop de France, FNSEA, Groupement National Interprofessionnel des Semences (GNIS), Jeunes Agriculteurs (JA, Union Française des Semenciers (UFS) in HCB report Annex 1
“The use of NPBTs makes it possible to faster process the selection of new varieties. This should ultimately benefit both farmers, consumers, French and European seed companies, which are now being penalized by the regulatory requirements in Europe that weigh on GMOs. This contribution also underlines that NPBTs can help optimize or improve current agronomic practices and new products and outlets.”
AGPM – Association Générale des Producteurs de Maïs -  General association of Corn Producers 
Positive
Céline Duroc
, General Director
See collective contribution of  Coop de France, FNSEA, Groupement National Interprofessionnel des Semences (GNIS), Jeunes Agriculteurs (JA, Union Française des Semenciers (UFS) in HCB report Annex 1
 See above
Coop De France 
Positive
Michel Pruge, President
See collective contribution of  Coop de France, FNSEA, Groupement National Interprofessionnel des Semences (GNIS), Jeunes Agriculteurs (JA, Union Française des Semenciers (UFS) in HCB report Annex 1
See above
Groupement national interprofessionel des semences – GNIS -  National Interprofessional Seed Group
Positive
Catherine Dagorn, Director General
See collective contribution of  Coop de France, FNSEA, Groupement National Interprofessionnel des Semences (GNIS), Jeunes Agriculteurs (JA, Union Française des Semenciers (UFS) in HCB report Annex 1
Jeunes Agriculteurs - JA – Young Farmers
Positive
Jérémy Decercle, President
See collective contribution of  Coop de France, FNSEA, Groupement National Interprofessionnel des Semences (GNIS), Jeunes Agriculteurs (JA, Union Française des Semenciers (UFS) in HCB report Annex 1
See above
UFS –  Union française des semenciers
Positive
Rémi Bastien (Limagrain), president of the section Corn & Sorghum
Fact sheet on NBTs – Sowing the future is now (2016)
See collective contribution of  Coop de France, FNSEA, Groupement National Interprofessionnel des Semences (GNIS), Jeunes Agriculteurs (JA, Union Française des Semenciers (UFS) in HCB report Annex 1
See above
IBV -  Initiatives biotechnologies vertes 
Positive
Marc Richard-Molard
“Optimist that NBT will not be classified in the deep hole of GMOs” 

France Biotech
Positive
Pierre-Olivier Goineau, President
No statements of NBTs.
The mission of France BIOTECH is to represent innovative entrepreneurship in the life sciences and to promote the development of the biotechnology industry in France.
Union des Industries de la Protection des Plantes - UIPP
Positive
Nicolas Kerfant, Managing Director of BASF France Division Agro, President of the UIPP
No statements of NBTs.
UIPP is a professional association of 22 companies that market and market plant protection products for agricultural use and propose accompanying solutions (companies such as Bayer CropScience France, Monsanto SAS or Syngenta Agro France SAS are members).
Association française des biotechnologies végétales - AFB – French Association of Vegetal Biotechnologies
Alain Deshais, President
No firm position found
NGOs & anti-NBTs organisations 

	Association
	Representative
	Quotes

	Amis de la Terre – Friends of the earth
	Bénédicte Bonzi
	“These new varieties meet the definition of genetically modified organisms. Excluding them from the regulatory field would make them invisible and deprive citizens of any possibility of knowing whether they are dangerous for the environment or health. The precautionary principle is not optional. Our responsibility for future generations is committed."


	Confédération Paysanne -  Confederation of Peasants

	Laurent Pinatel, spokesperson
	“It is now necessary to act in each country, with each government, MEPs and the Commission so that:
· Each GMO regulation applies to all new GMOs;
· Their evaluation be strengthened and free of scientists related to industry; 
· Products derived from animals which have consumed GMOs are labeled; 
· And for the prohibition of any patent on plants, animals, parts thereof or their genetic components.”


	Fédération Nationale d’Agriculture Biologique – FNAB -  
National Federation of Organic Agriculture
	Frédéric Jacquemart, ex- vice president of the EESC at HCR
	"What is problematic is not this or that GMO. It is the frenzy and rapidity with which the world of living is modified by introducing massively plants that do not have the historicity of this system and that have not evolved in coherence with it. "


	France Nature Environnement

	Denez L'Hostis, President
	France Nature Environnement is the French federation of associations for the protection of nature and the environment. It  represents 3500 associations, grouped in 80 member organizations, present throughout France. France Nature Environnement has not made any concrete statement against NBTs. However, it is one of the associations that resigned from the HCB contesting the legality of the procedure followed in the latter’s opinion on NBTs
. 

	Greenpeace
	Jean-François Julliard, General Director
	“The French Ministries of the Environment and Agriculture and the European Commission must leave no doubt that new GMOs from genetic or other techniques must be subject to the European regulation on GMOs. This requires the pre-authorization assessment, traceability and labelling of GMOs.” Extract from a petition organised by Greenpeace against the “hidden GMOs”


	Réseau Semences Paysannes -  Network Seeds Peasants
	Patrick de Kochko, coordinator
	"These new varieties meet the definition of genetically modified organisms. Excluding them from the regulatory field would make them invisible and deprive citizens of any possibility of knowing whether they are dangerous for the environment or health. The precautionary principle is not optional. Our responsibility for future generations is committed. "



	Union Nationale de l’Apiculture Française - National Union of French Beekeeping

	Gilles Lanio, President
	Professional trade union structure, representing more than 20 000 beekeepers. It has not made any concrete statement against NBTs. However, it is one of the associations that resigned from the HCB contesting the legality of the procedure followed in the latter’s opinion on NBTs
. 

	Federation Nature et Progrès -  Federation Nature and Progress
	
	A federation of consumers and professionals committed to agro-ecology. Cosignatory of an op-ed calling for the regulation of NBTs as GMOs.

	Les faucheurs volontaires -  Voluntary reapers
	
	Voluntary reapers constitute essentially a French movement (but similar actions took place in 2007 in Germany, Portugal and Great Britain), of which the 6,700 activists have agreed in writing to destroy transgenic and OGM crops in fields.


Scientists and their institutes

	Institution
	Scientist
	Quotes

	Academies of Agriculture and Technologies or  Academy of Agriculture and Technologies
Positive
	No specific scientist – common position of the academies
	Position of the Academies of Agriculture and Technologies on genome editing
(meganucleases, ODM, ZFN, TALEN, CRISPR) 

“The administration should support the
development of experiments, including field trials, and use the results of these experiments to build a legislative framework that includes monitoring and allows the technical advances that these techniques provide to be used. (…) These techniques can be excluded from the scope of Directive 2001/18/EC, in accordance with Annex I B.”

	Institut National de la Recherche Agronomique (INRA) or  National Institute of Agronomic Research
Positive
	Peter Rogowsky, researcher
	"New genome engineering technologies are first and foremost terrific research tools". The objective is to "generate knowledge to better feed the planet".


	Institut National de la Rechercher Agronomique (INRA) 
Positive

	Olivier Le Gall
	“It is essential, both for private partners and for public authorities, to have a very good command of these emerging techniques in France and in Europe” 

INRA has launched a project GENIUS (Genome Engineering Improvement for Useful plants of a Sustainable agriculture), which brings together actors from public research institutes and private companies. The project aims to study the biological properties of plants whose characteristics depend essentially on a major gene.

	AFIS – Association for scientific information - L’Association Française pour l’Information Scientifique
Neutral
	AFIS is an association of scientists that claims to be independent to work in the name of science only. Scientists publish articles in the association.
	No position of AFIS on NBTs as such. 
Louis-Marie Houdebine for instance wrote a neutral article on NBTs in 2012.

	CNRS – National centre for scientific research
Split opinions

	Marcel Kuntz, biologist, research director at the CNRS in the laboratory of Plant Cell Physiology.
Jacques Blondel, Research Director
	Some scientists consider NBTs as hidden GMOs whilst others would not qualify them as such.
· Marcel Kuntz  calls for a revision of the GMO regulation in favour  of a product oriented regulatory system
.
· Jacques Blondel says that they should be qualified as GMOs
.


Communications

	5 most impactful positive media stories in 2015-2016 (ordered chronologically)

	Outlet
	Journalist
	Title of the article 
	Excerpt

	Le Monde
13/04/16
	Angela Bolis, et Stéphane Foucart
	Battles and polemics around new GMOs
	Balanced article on the HCB crisis.

	Le Monde
25/04/16
	Stéphane Foucart
	What to do with "hidden GMOs"?
	Neutral article on NBTs
“New techniques are being used to modify the genome of crops that could be exempted from GMO status. This may be an opportunity to reorient the debate on plant biotechnology”

	Le Temps
12/08/16
	Pascale Minet
	Debate on unpublished genetic tools (hyperlink not available)
	“New molecular biology techniques have recently entered the laboratories, where they are used in particular for the improvement of agricultural plants. However, the varieties obtained through these "new plant breeding techniques", or NPBT (for "New Plant Breeding Techniques"), are the subject of debate. Are they genetically modified organisms (GMOs)? Behind this question lies a major challenge: it is a question of deciding how these tools and their products will be controlled, and whether these will arrive on our plates ...”

	Agence France Press
14/10/16
	N/A
	INRA: more cross-cutting research to help agriculture, environment and health (hyperlink not available)
	Asked about the research on NBT (new breeding techniques), which stirs up many ethical debates in the scientific world, Mauguin recalled that INRA is a "major player" in genome sequencing.
"Whatever the societal debates about the use of biotechnology, we have no moods to have on this research. The genome editing or precision genetics are tools that our researchers must be able to use to better know the living organisms, it is hard to see how our researchers would not be present on it.”

	Les Echos
21/11/16
	Catherine Ducruet
	The "molecular scissors" at the heart of the future industrial seed revolution
	“’They target precisely the character that we want to improve, such as disease resistance, the nutritional quality of a plant, its ease of preservation,’" explains Olivier Lucas, who runs a working group on NBT for the Union French Seed Association (UFS). And they divide by more than two the time to obtain a new variety (ten years on average currently).”
“While molecular scissors or gene-editing technologies capable of cutting the genome are well evident in biotechnology, they do not resort to the introduction of genetic material of another species as is the case for conventional GMOs ".
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Finland 
In Finland, the challenge is the meagre information online on NBTs. The best way to have an overview on attitudes was to discuss the subject on the phone with relevant experts among our personal contacts. The general attitude in Finland is anticipatory, and more information and fact-based debate would be needed. The single most important finding for Finland was that the subject was rarely addressed in public discussions. Many experts are calling for a discussion based on scientific facts, without too much politicising of the subject. NGOs that are opposed to GMO are not active in the debate, at least yet.
Overview of NBT discussion
In 2014, the American breeding technology company CIBUS asked the Finnish Board of Gene Technology if they considered NBTs to be GMOs. The Board wrote to the European Commission asking for guidance but the answer from the Commission was vague. Nature reports that Finland’s final answer to CIBUS was that they did not categorise NBTs as GMOs. 
· There has been little discussion on NBTs by the media while a few politicians have involved in the debate. Governmental organisations and ministries await decisions from the European level on the subject. However, Finnish ministries have an open mind toward new techniques. The Central Union of Agricultural Producers and Forest Owners, a powerful lobbying organisation, is also in favour of NBTs, provided that the safety of the new techniques can be assured. Attitudes among the scientific community are mostly positive. They have been the most active participants in the public debate during the past year.
· On the other hand, there are also strong opponents of GMOs in Finland, which can be seen as one reason for the limited debate on NBTs. Some actors might wish to avoid the unfruitful “fighting” in the media and a debate climate that is driven more by fears than by facts. The public discussion is quite calm now but can become heated if the subject comes to the political agenda. 
· In general, more information would be needed to have a fruitful public discussion on the subject. For example, at the Central Union of Agricultural Producers and Forest Owners there are ambitions to organise an event or a seminar on the subject to raise awareness on NBTs.
	

	Person / Organisation
	Positions and statements

	Kirmo Wartiovaara, MD, PhD at University of Helsinki, resident in clinical genetics Helsinki University Central Hospital
	Guest column on CRISPR-Cas 9. “Scientists view that the benefits of the technique are wide, and for example for the Finnish top-quality bio-know-how the technique is a true opportunity if we just have enough experts.”
   

	Mari Walls, President and CEO,  Natural Resources Institute Finland (Luke)
	The new CEO Walls thinks genetic modification is an opportunity for Finnish agriculture.
 
No statements specific to NBTs.

	The Central Union of Agricultural Producers and Forest Owners (MTK)
	According to a discussion with adviser Max Schulman, the Central Union has a practical and mostly positive approach on the subject. They would rather rely on EFSA and expert knowledge than politicize the question. In the bigger picture, MTK is in favour of the new techniques if they help the Finnish agricultural sector. Of course, the safety of the new techniques needs to be guaranteed. 
Max Schulman, Advisor, cereals and oilseeds: “Farmers need new tools. If there aren’t good seeds, you can’t do business well”.

The chairman of the Union, Juha Marttila has criticised GMO restrictions of some countries in 2014: “Farmers need to have the right to choose the breed they are farming, and the consumers need to have the right to know how the food is produced.”



	Official positions

	Ministry / safety authority / 
	Statement

	Ministry of Agriculture and Forestry
	Government Report on Food Safety 2013-2017
“Deployment of gene techniques can become interesting among producers and consumers, if they can help production to be developed more sustainably [or/and enduring] in terms of climate change, in a shorter time frame than with normal breeding.”

The Government Report on Food Policy 
“Adaption in needed in particular in plant breeding as well as in developing the drying and hydrating possibilities of fields.”


	Board for Gene Technology - 
The competent authority for use of genetically modified organisms in accordance with the Gene Technology Act (377/1995). It operates in conjunction with the Ministry of Social Affairs and Health 
	The Board has not given any official statements, but has given decisions on two occasions.
CRISPR/Cas9
  and ODM (2014)
 techniques are not considered as GM. The decisions are valid only until the EU makes a final decision on the subject. 

	Advisory Board on Biotechnology - 
A consultative body of experts in issues related to bio- and gene technology appointed by the Government for a term of three years.  New members have just been nominated for the term of 1.1.2017 - 31.12.2019.

	The board has not given any official statements. 
In 2010 it published a guide on GM food. The purpose of the guide was to give trustworthy information on GMOs to public debate. In the publication, the need for breeding plants is recognised, but the risks are also acknowledged. In the guide the board does not state any opinions. 
Publication (2010) Muuntogeeniset elintarvikkeet (in Finnish and in Swedish)

	Finnish Food Safety Authority Evira
	No official statements published online.

	National Supervisory Authority for Welfare and Health Valvira
	No official statements published online.


Political & Media climate

There has been little discussion on NBTs by the media and politicians in Finland. The subject has been mentioned indirectly in government reports (2), in committee statements (1) and other publications in recent years. Hardly any of the material directly addresses NBTs. The indirect way of referring to NBTs implies the political tension around the subject.
For example, one of the reports of the Agriculture and Forestry Committee in the Finnish Parliament states that “At the same time, adaption measures are needed especially in primary production.”
 No information on parliamentary sessions on NBTs can be found. 
During the past year, there have been some articles on the subject in the media, the most relevant of which mentioned in the media table below. 
There have been some academics and scientists that have defended gene technique and NBTs in general in the public discussion. Some years ago, a group of scientists and academics published a petition on co-existence in 2011, and there was an update in names in 2014. 
The minister of Agriculture and the Environment Kimmo Tiilikainen (Centre Party of Finland) has stated in the election questionnaire of Finnish Broadcasting Company Yle (2015) that Finland must be a GMO-free country. He has disagreed with the argument “Gene-modified food is safe for people and the environment.”
 He is also an organic farmer, which can affect his opinion on the matter. 
NB. Minister Tiilikainen in in charge for the two ministries (Agriculture and Forestry, the Environment), but the two ministries are separate agencies.
Ministries
In Finland, the ministry in charge of gene related matters is the Ministry of Social affairs and Health. The Board for Gene Technology, for example, operates in conjunction with the Ministry. The ministries listed below work together in the decision making regarding NBTs as well as GMO. The positioning of ministries can vary, the Ministry of the Environment most probably being the most cautious. The Ministry of Agriculture and Forestry is the one that works mostly on conventional seeds and conventional plant breeding.
	Ministries

	Name
	Role
	Media quotes & publications

	Ministry of the Environment

	Participates in the work of   Board for Gene Technology and Advisory Board on Biotechnology (vice-chairman)
	The attitude can be more negative than in the other ministries involved.
For example the representative of the ministry had a disagreeing opinion on ODM in the Board for Gene Technology; The technique should be evaluated case by case.


	Ministry of Agriculture and Forestry
	Participates in the work of Board for Gene Technology and Advisory Board on Biotechnology
	According to the discussions on the phone (Senior Trade Adviser Leena Mannonen, ministry, and Adviser Max Schulman, MTK), the ministry has an open attitude to the subject. There are two government reports led by the Ministry that refer to gene techniques:
· Government Report on Food Safety 2013-2017
Gene technique is mentioned in the section on the effects of the climate change to agriculture: “Deployment of gene techniques can become interesting among producers and consumers, if with the help of it production can be developed more sustainable [or/and enduring] in terms of climate change, in a shorter time frame than with normal breeding.”

[This report is given once during the term of the Government. The current government has not given its report yet.]
· The Government Report on Food Policy is being drafted currently, and is due to be published in the spring of 2017. In the draft the plant breeding is mentioned in the section on climate change: “Adaption in needed in particular in plant breeding as well as in developing the drying and hydrating possibilities of fields.”


	Ministry of Economic affairs and Employment

	Participates in the work of   Board for Gene Technology and Advisory Board on Biotechnology
	No findings

	Ministry of Social affairs and Health

	Participates in the work of   Board for Gene Technology (Secretary General from the ministry) and Advisory Board on Biotechnology (chairman)
Leading ministry on the subject
	According to a discussion on the phone with Ministerial Adviser Kirsi Törmäkangas, the ministry is awaiting European level decisions on the subject. 

	Ministry of Education and Culture
	Deputy membership in the Board for Gene Technology
	No findings


Regulatory agencies 
Finnish Food Safety Authority Evira

· Fields of operation at Evira include food control supervision and guidance, laboratory operations, risk assessments and scientific research.
· Has no online statement 
National Supervisory Authority for Welfare and Health Valvira
· Supervises the use of gene technique. 
· Valvira is a national agency operating under the Ministry of Social Affairs and Health, charged with the supervision of the social and health care, alcohol and environmental health sectors.
· Has no online statement 
Other stakeholders
There is almost no discussion online on NBTs by NGOs. Only the The Central Union of Agricultural Producers and Forest Owners (MTK) as well as Association for organic food, Luomuliitto, have somehow addressed the subject (see the table “National Associations”). There are no findings on environmental NGOs, but the “gut feeling” is that they would be more negative than positive. 
Scientists & scientific institutes
	Institution
	Scientist
	Quotes

	VTT Technical Research Centre of Finland Ltd
	
	NBTs are mentioned in an infographic in the report on the road map for Finnish protein self-sufficiency 2015.

	Petitition by scientists on co-existence 18.1.2011, update 16.2.2014
	
	A petition on co-existence calls for equal co-existence of production methods and is against the ban of GM in Finland. “[…] requirements should be based on scientific principles.”

	University of Helsinki, clinical genetics University Central Hospital
	Kirmo Wartiovaara MD, PhD 
	“Scientists view that the benefits of the technique are wide, and for example for the Finnish top-quality bio-know-how the technique is a true opportunity if we just have enough experts.”

	University of Helsinki, Department of Agricultural Sciences
	Teemu Teeri, plant breeding
	“20 years’ experience on producing GMO products shows that there is nothing in the technique itself that would cause problems.”


NB: The International Conference on Arabidopsis Research (ICAR 2018) will be held in Finland in 2018 where more scientists will be featured in the field of molecular plant biology.

National associations
	Association
	Representative
	Quotes

	The Central Union of Agricultural Producers and Forest Owners (MTK)

Practical and mostly positive approach
	Juha Marttila,  The chairman of the Union
Max Schulman, Advisor, cereals and oilseeds
	Max Schulman, Advisor, cereals and oilseeds:  ”Farmers need new tools. If there aren’t good seeds, you can’t do business well”.

Juha Marttila has criticised GMO restrictions of some countries in 2014: “Farmers need to have the right to choose the variety they are farming, and the consumers need to have the right to know how the food is produced.”


	Association for organic food, Luomuliitto
Neutral 
	Chairperson of the association, Pirjo Siiskonen
	The Association is against GMO in general, no explicit positions on NBTs. A press release with the organic group IFOAM’s position paper on NBTs (10 December 2016) was published on the web page on 14 January 2016.


	GMO-free Finland, citizens’ movement, (GMO-vapaa Suomi)
Neutral
	
	The NGO is typically negative on GMOs but has not stated an opinion on NBTs.
It distributes information on problems in GM production, producers and products.  Actors involved in the campaign: Friends of the Earth, Association for organic food, Biodynamic association, Vegan union, Union for ecological forestry, Elävä Maary (food circle association) 



Communications
One of the most impactful argument in Finland is made by Kirmo Wartiovaara: “Scientists view that the benefits of the technique are wide, and for example for the Finnish top-quality bio-know-how the technique is a true opportunity if we just have enough experts.” Newspaper Helsingin Sanomat, 10.8.2016
NB: Helsingin Sanomat is the largest and most prestigious newspaper in Finland, Maaseudun Tulevaisuus is the leading newspaper on agricultural issues.
	5 most impactful positive media stories in 2015-2016 (ordered chronologically)

	Outlet
	Journalist
	Title of the article 
	Excerpt

	Newspaper Helsingin Sanomat, 7.1.2017
	/
	Opinion piece by Jussi Tammisola, adjunct professor in plant breeding New detailed modifying is safer than traditional plant breeding
	With new knowledge we can finally breed health qualities, taste and nutritional value of plants.

	Newspaper Maaseudun Tulevaisuus, 11.10.2016
	/
	Schulman: Without good seeds, you cannot succeed 
	Max Schulman, Advisor, cereals and oilseeds: 
”Farmers need new tools. If there aren’t good seeds, you can’t do business well”.

	Newspaper Helsingin Sanomat, 10.8.2016
	Guest column
	Guest column on Crispr-cas 9 of  Kirmo Wartiovaara, MD, PhD at University of Helsinki, resident in clinical genetics Helsinki University Central Hospital 
Gene tools give vast opportunities 
	“Scientists view that the benefits of the technique are wide, and for example for the Finnish top-quality bio-know-how the technique is a true opportunity if we just have enough experts.”

	Newspaper Maaseudun Tulevaisuus, 31.7.2016
	Kari Salonen
	Research: Without plant breeding Europe need enormously more fields 
	The Finish Secretary-General of Copa-Cogeca, Pekka Pesonen is quoted.
“EU countries would need 19 million hectares more field if achievements of plant breeding could not be exploited in boosting the production.”

	Newspaper Helsingin Sanomat and their HSTV on the web, 30.5.2016
	Kirsi Heikkinen
	HSTV Science program Sfääri: people do not know everything and that’s why genetic modifying should be possible 
	Interview of professor Teemu Teeri (plant breeding):
“20 years’ experience on producing GMO products shows that there is nothing in the technique itself that would cause problems.”


[image: image12.emf]Sweden 
We have approached the research by looking into Swedish-language sources using the direct translation of seed breeding which resulted in many relevant findings. Articles in mainstream media have provided a good overview of the status quo in Sweden. However, the media quotes mostly stakeholders from the Swedish University of Agricultural Sciences (SLU) who are very outspoken on the topic.
Overview of NBT discussion
Overall Sweden seems to take a very pragmatic approach to NBTs. While the Board of Agriculture and other major players would prefer EU-wide rules to regulate them, when pressed for an opinion the Board has classified NBTs as non-GMO. Researchers have also managed to breed a potato especially for the starch industry using NBTs and the articles on this breakthrough as well as the positive decision by the Board of Agriculture focus on the environmental benefits that these techniques could bring. The potato will be in field trials in summer 2017, but would not be the first CRISPR/Cas9 field trial in Sweden. Critics of NBT are often not criticising the technique itself but rather the current market structure around the technique and perceived dominance of certain large corporations. The positive environment has been supported by a growing debate in Sweden whether or not organic farming can help food security and sustainability led by SLU (e.g. professor Lars Bergström).
Political & Media climate
The media climate around NBTs is overall positive to neutral. Articles on the topic focus on i) the decision by the Board of Agriculture to not classify a specific type of NBT as GMO and ii) the trials regarding the new potato. The argumentation is often that NBTs will have positive environmental impacts; such as decreased pesticide use and increased productivity. 
The political climate is also overall positive and the current government (Centre-left) has a positive view on NBTs. Several MPs from the Conservative party led by Jonas Jacobsson Gjörtler submitted a motion in 2016 on improving Swedish agriculture and food production. NBTs and GMOs are highlighted as positive developments which should be promoted. The opinions of Swedish MEPs also reach the local news. In article for the daily UNT, Swedish MEP Jasenko Selimovic (ALDE) highlighted the benefits of NBTs and GMO legislation is not fit for the new technology available. Prompted by questions by the vegan society, the Swedish Democrats mentioned that “with modern plant breeding techniques, we can also produce crops that are perfectly suited for people who can not / want to eat meat, yet getting the right nutrients in sufficient quantity.”
Few voices from the Green Party have opposed GMOs and NBTs alike (Lotta Hedstrom, former Green party politician). 
Ministries
	Ministries

	Name
	Role
	Media quotes & publications

	Ministry of Enterprise and Innovation; 
Department for Business, Competition and Agriculture; 
Division for Agriculture and the Environment
	Responsible for matters relating to housing and urban development, state-owned enterprises, information technology, enterprise and industrial policy, rural affairs, regional growth, post issues and infrastructure.
Tobias Olsson (Head of Division for Agriculture and the Environment)§
	In a strategy on sustainable food and agriculture, the ministry points out that “new techniques are relatively inexpensive to use and would not need to involve the same regulatory burden [as GMOs]. Small and medium-sized plant breeding companies would be using these techniques to achieve viability even for varieties that are developed for a smaller market.”



Regulatory agencies
	Name
	Role 
	Media quotes & publications

	Board of Agriculture (Jordbruksverket)
	The Board of Agriculture is the Government's expert authority in the agro-food sector, advising the Ministry of Agriculture on developments in the sector. 
	In 2015, the Board of Agriculture answered the query of two Swedish universities if they needed permission to grow Crispr/Cas-9. After a review, the board found that Crispr/Cas9 is not a GMO and also pointing out that “new technologies are being assessed by old rules”
 and that a pan-EU guidelines were necessary.

	The Swedish Gene Technology Advisory Board (Gentekniksnämnden)
	The Gene Technology Advisory Board is to monitor developments in the field of gene technology, oversee ethical issues, and give advice on use of gene technology. The Board accordingly has an overall responsibility in the field of gene technology.
Birgitta Eilemar, chairman
	Although the advisory board has not published an opinion itself, it has written a small news piece which refers to an article published in Nature Plants by Prof. Hew Jones of Rothamsted. Jones calls for a globally aligned interpretation of gene editing, mainly to ensure freedom of global trade.

	Swedish National Food Agency (Livsmedelsverket)
	Works towards the following goals: healthy dietary habits, safe foods and fair practices in the food trade. The tools are regulations, recommendations and communication.
	Does not have any recommendations or communications regarding NBTs. On the website, there is a section on GMOs which refer to EU legislation and argue that there are very strict regulations in place which make GMOs for sale in the EU safe.



Other stakeholders
National associations
	Association
	Representative
	Quotes

	LRF - Federation of Swedish farmers (largest and most important national association)
Positive 
	Peter Borring, 
LRF chairman of Östergötland
	"The approval of new varieties on the market, an assessment should be based on each individual crop overall characteristics and its effect on human and animal health and the environment, regardless of which plant breeding technique used”

On 21 February they are organising a webinar on GMOs and NBTs.

	Grain growers association
	
	“Modern plant breeding techniques can give us higher yields, less inputs and less environmental impact that is, a more sustainable agriculture. An important issue for the EU not least at a time when climate change is high on the agenda.”


	Swedish Animal Farmers
	
	No position / quote

	Swedish Seed Trade Association
	
	They have published a report by the farmer federation LRF that comments on NBTs in a balanced way
as well as an article in European Seed Magazine 



NGOs (anti-NBTs organisations) 
The largest Swedish environmental NGO (Naturskyddsföreningen) has revised their policy regarding GMOs and NBT in 2014 and has acknowledged that these techniques can have positive impact. However, they are still critical towards how the techniques are currently used, arguing that it is controlled by large multinational companies. 

Scientists & scientific institutes
	Institute
	Scientist
	Quotes

	Swedish University of Agricultural Sciences (SLU)
	Per Hofvander, leading the NBT potato project
	We do not bring any new DNA into the plant, but we make a cut in the gene of the plant's own repair system laws and then you get quite often a mutation in that place. What we do is really an extension of the mutation breeding which have been used for decades


	Administrator at the Swedish Board of Agriculture
	Staffan Eklöf, administrator at the Agriculture Department
	We have not approved the use [of NBTs]. There is an important distinction.
We should assess the scope of the legislation. This means that [new plants] must be considered by us and they are prohibited until we have given approval.


	The Swedish Foundation for Strategic Environmental Research (Mistra) – MistraBiotech:  ‘Mistra Biotech’ - Biotechnology for Sustainable and Competitive Agriculture and Food Systems’
2012-2019 programme
@mistrabiotech
	Sven Ove Hansson, programme director;
Inger Andersson,  
Chair of programme board;

	It is an interdisciplinary research program – including consumer perceptions – aiming to enable the Swedish agriculture and food sector to produce an increased amount of high quality, healthy food at moderate costs, with less inputs, decreased environmental impact and healthier crops and livestock.
Various NBTs and GM techniques are used for research into potatoes, oils and grains.

It organised a workshop in 2015 on NBTs regulation with farmers, journalists, etc.

	SIK – The Swedish institute for food and biotechnology
	Lilia Ahrné, Director, SIK – Swedish Institute for Food and Biotechnology
	TBA 

	NordGen – Nordic Genetic Resource Center dedicated to the safeguarding and sustainable use of plants, farm animals and forests. NordGen is under the Nordic Council of Ministers
	Roland von Bothmer, plant researcher, Professor, Public relations, Svalbard Global Seed Vault
	In an article about the evolution of plant breeding and the outdated EU GMO law:
“All crops are monstrosities. They cannot survive in the wild without farmer's help.”


	Formerly employed by SIDA, the international development agency of SIDA; currently Herthelius is chairman of Save the Children in Gotland
	Peter Herthelius,
Recipient of the Royal Swedish Academy of Agriculture and Forestry Award for plant breeding
	An article about the importance of modern techniques for food security, including the security of African countries.



Communications

	5 most impactful positive media stories in 2015-2016 (ordered chronologically)

	Outlet
	Journalist
	Title of the article 
	Excerpt

	Sveriges Television
October 2016
	Helena B Nilsson
	Here is a tailor-made potato forward
	Tells the story of the new potato developed by CRISPR -Cas9 in the SLU and features a short video that was broadcasted on national television. 

	Jordbriks Aktuellt
	Katarina Johnsson
	Common rules for GMOs is needed
	“CRISPR -Cas9, is a new plant breeding technique that includes various tools that make it easy to changing the plant. Some of [the techniques] lead to genetic modification and other do not.
Universities have developed two types of cress. In both cases techniques were used to create a mutation in plant DNA by foreign DNA. The difference between them is that one includes reverse stack is foreign DNA remaining in the plant, and the other it does not.
Therefore, as announced by the Board of Agriculture, only the first reverse stack is genetically modified and thus needs permission to be grown.”

	Svenska Dagbladet
November  2015
	Peter Sylwan, science journalist
	Swedish decision opens the way for new genetic engineering
	“The decision by the Board of Agriculture creates new opportunities for plant breeding, as the first investigative authorities in Europe to decide that a plant developed using a completely new technique is not a GMO.
The plant that researchers have hanged is simply impossible to distinguish from a [gene transformed] plant with the old conventional plant breeding techniques.”

	Jordbriks Aktuellt
	Katarina Johnsson
	Peter Borring on food strategy
	In an interview Peter Borring, Chairman of LRF, discusses the government food policy report and praises the strategy’s positive view on NBTs. 

	Ny Teknik
April 2015
	Kaianders Sempler
	Plant breeding and genetically engineered crops
	Tells about the evolution of plant breeding as summarised by the book ‘Beyond GMOs’ by plant breeders Stefan Jonsson and Torbjorn Fagerstrom

	Svenska Dagbladet
June 2014
	Henrik Ennart
	LRF after the super-broccoli 'new legislation is needed
	“We need new and broad laws to regulate modern plant breeding, says LRF's environmental manager Jan Ekswärd after SvD's article about Monsanto's new super-broccoli.
LRF believes it is important that such a new regulatory system allows for Swedish researchers and small European companies to develop regional varieties that we need in our northern climate.”
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