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1 Documentation of 1st advisory board meeting - physical 
Padova, Italy 2018 

 
The programme with old logo is show below. Selected details of presentations are shown in 
Appendix B. 
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The O+ advisory board and O+ consortium in Padova, Italy, June 2018): 

 
 

 
Source: www.organic-plus.net/organic-plus-team 
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1.1 Board videos interviews 

All interviews form advisory board are on the website and show below: 

 
An additional (longer interview) was made in Ryton Organic Gardens, Coventry University, UK 
as Prof Dr Raymond Auerbach had to leave the Padova meeting a day earlier: 

 
 
The Youtube link is given below and the link on the Organic-PLUS website is also shown. 

• www.youtube.com/watch?v=EaiRGyXoKno&list=PLvjHiw2S9PdWjeuLopFvl47N-
jrGZpDBf&index=1 

• www.organic-plus.net/videos  

1.2 Board presentations and video recordings at Padova conference  
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This shows the full presentation of the issue of contentious inputs in relation to other issues 
within organic farming in the different parts of the world in 2018. 
Links are www.youtube.com/watch?v=EaiRGyXoKno&list=PLvjHiw2S9PdWjeuLopFvl47N-
jrGZpDBf&index=1 and www.organic-plus.net/videos  

1.3 Our reflections and conclusions from 1st board meeting 

It was evident from the presentations that contentious inputs are not high on the agenda in 
most parts of the world. Especially in Asia and Africa other issues are much more important 
like general knowledge about organic within farmers and consumers, establishing standards, 
fighting GMO and CRISPER and the 20th century narrative of industrialisation of agriculture as 
part of modernity, access to organic food, food safety, organic certification for wild collection, 
and adopting EU standards to export (see selected slides in Appendix B). 
In South-Korea, as highly developed and populated country in Asia, organic farming is fast 
growing, however, non-organic seed is used and contentious as not allowed by IFOAM and EU 
standards. Another issue is nutrient oversupply and nitrogen leaching in intensive organic 
vegetable production. Similar increases are seen in China, India, Iran, however from a lower 
starting point. 
The picture is different again for America, with Canada and United States in America (US), 
where similar issues as in Europe are discussed, and the organic standards are similar but still 
slightly different. It is not the case that they are always stricter or weaker than in Europe and 
the EU, it is just different. For contentious input is relevant that the US (and Canada) are 
further ahead in phasing-out antibiotics in organic as part of NOP. The National Organic 
Program, NOP, is a US federal regulatory program that develops and enforces consistent 
national standards for organically produced agricultural products sold in the US. In this 
regulation antibiotics are just not allowed and this is to contrast organic to the heavy use of 
antibiotics in conventional large scale livestock production in North America. Other issues like 
growing in hydroponics, not allowed under EU and Canadian organic standards, is however 
still acceptable in the US. Many issues are similar as sourcing nutrients from the bio-economy 
for use in organic farming, or the increase of vegan organic (veganic) in the USA and Canada. 
 
In the US work on the reduction of plastic is ahead with the requirement to use bio-
degradable bio-based plastic as part of the US NOP standards. The discussion among organic 
growers shows higher awareness then in Europe. The use of polyvinyl chloride (PVC) plastic 
mulch is banned and also other fossil-fuel plastic mulches, even if biodegradable are not 
allowed. Bio-degradable bio-based plastics are allowed but none are yet approved for use in 
certified organic. Non-synthetic, untreated materials such as wood chips, leaves, or straw are 
allowed and so are newspapers or other recycled paper, without glossy or colour inks. 
For copper, mineral oil, synthetic vitamins, peat and other inputs, including parallel 
production rules it can be considered as largely similar between EU, US and Canada organic 
standards (at not identical and difference e.g. between US and Canada remain). Nevertheless 
the agreement is large enough for equivalence agreements having been reached. 
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For Canada, eight specific contentious inputs/issue are reported and they are documented in 
the slides in Appendix B presented by Prof Dr Martine Dorais. Some overlap with EU issues, 
but others are different. 
 
International advisors (South Korea, India, Africa, Iran) are also asking for support from the EU 
in terms of farmer training, advices and research co-operation. What is also clear is that any 
change to EU organic standards will have effects on all countries importing into the EU e.g. 
Turkiye, Egypt, Iran, India. Most, unlike India, have no extra organic standards for domestic 
production so the EU organic standard will also become their national standard. 
Another contentious issue reported is the lack of knowledge about the IFOAM-organic 
standards family, the EU organic standard or the NOP. This is even the case for researchers 
working in organic agriculture and wanting to publish work for peer-reviewed ISOFAR 
(International Society of Organic Agricultural Research) journals. This lack of knowledge of the 
legal standards governing the practical farms they research or work with is shocking or 
labelled especially contentious. This was highlighted in the presentation of Professor Dr Reza 
Ardakani from Azad University, Karaj, Iran. 
In conclusion, the concept of contentious inputs in organic agriculture, as defined in the EU 
call is important and relevant worldwide. It is however, certainly not the main priority of 
organic movements struggle and research in many countries.  
The phase-out of contentious inputs It is currently mainly an issue for the discussion in Europe 
including Turkiye, the EU, the US and Canada. This may change in the future. 
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2 Documentation of advisory board meeting - physical 
Aarhus, Denmark 2019 

2.1 Board video recordings at Aarhus conference - Denmark vs Norway 

 
vs 

Paul Holmbeck Political Director from ‘Organic Denmark’ (www.organicdenmark.com) and 
Børre Solberg from ‘Organic Norway’ (www.okologisknorge.no) went head-to-head in a 
friendly Nordic organic market competition which could not be more different: ‘Organic 
Denmark’ is an organisation with 60 employees and 20 advisors, ‘Organic Norway’ is barely 
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20% of this size and the difference are similar in the market. So what are the success factors 
of Denmark?  
Paul presented Denmark as an example of higher organisation for organic in the society 
including organic farmers, organic food processers, charities, catering and policy development 
and consulting in other countries. Some is replicable in Europe and also worldwide and 
consulting is offered by ‘Organic Denmark’.  
 

 
 

vs 
 

 
 
Here we document key messages for organic and the issue of contentious inputs from his 
presentation. Denmark is at a tipping point 99% know the label, 80% buy organic food, over 
50% buy organic every week, and the overall market share is 15%, the highest in the world. 
 
But still there is much potential to grow. In some products the market share it is even higher 
90% in baby food, 50% carrots and some other stable like 42% oat meal, 34% cooking oil and 
33% milk, however other areas are still low e.g. 3% in pork and 4% in beer and only 9% of all 
coffee sold in Denmark is certified organic.  
 
Paul introduced a detailed set of PUSH (production support) and PULL (market demand 
support) strategies to support this growth: 

• Free whole day farm-conversion checks are offered. 
• Free organic certification for farmers are available, too. 
• 60% organic in all public kitchens. 
• Financial support for cities and hospitals and for education in kitchens. 
• Three labels with 30-60%, 60-90% and 90-100% organic ingredients in private and 

public kitchens. 
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2.2 Programme Aarhus, Denmark Conference and industry board 
presentations June 2019 
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2.3 Reflections and conclusions from industry board meeting 

Although Denmark is leading Organic in Europe not all other Nordic countries are similar. The 
contrast with Norway was stark, market share is only 2%, versus 15% in Denmark. This shows 
how important societal awareness and political campaigning is and how much work ‘Organic 
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Denmark’ and the whole organic movement in this country has achieved, going back to the 
first IFOAM world congress in Copenhagen in 1996.  
The contrast with Norway is interesting, despite similar wealth and education of the 
population. 
However, the main interest in both countries is on increasing the market and issues of 
contentious inputs are of low importance at least in communication with consumers. It is not 
mentioned maybe because it is perceived as a distraction from the main message. Also for the 
practical farmer, contentious inputs are no something of the daily concern, compared to other 
issues like getting enough hand labour for the organic sugar beet crops or milking the dairy 
cows. Only for Dr Jakob Sehested, Centre Director of ICROFS (International Centre for 
Research in Organic Food Systems, www.icrofs.org) contentious inputs was of importance and 
several research project related and high complementary to the work of Organic-PLUS were 
introduced. Jakob also emphasised that working on contentious inputs is important “for our 
(organic farming) trustworthiness to society and to consumers”. 
 
The projects relevant and influencing the work of Organic-PLUS (and RELACS) are: 

• Antibiotics and Zinc in animal production 
• Manure and nutrients from non-organic farms 
• Pesticides in fruit production 

 
They are further detailed below. 

2.3.1 Antibiotics and Zinc in animal production 

ICROFS research into antibiotic use in organic pig farming showed that organic farming is 
already very low in antibiotic use compared to conventional production, especially for 
weaners, and to a lesser degree for ‘sows and piglets’ and finishers. Antibiotic use, although 
below 10% of conventional inputs, shows no indication of under-treatment. However, it is also 
clear that it is not zero, despite a downward trend in 2014, 2015 and 2016. 
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Zinc is however used to a similar degree in conventional, free-range and organic (also has free-
range mandatory) and hence the research done within Organic-PLUS is highly topical to 
contribute to the phase-out of Zinc, although this contentious input was not specially 
mentioned in the EU call text. Further ICROFS and CORE organic project to reduce the use of 
antibiotics and Zinc are: 

• ViOrCa – Strong Management to reduce mortality among organic dairy calves 

• MAFFRA – Antibacterial plants against diarrhoea in pig herds 

• VIPiglets – Low mortality through birth of vital piglets 

• SOBcows –  Specialised organic breeding goals and breeding schemes of dairy cattle 

• FreeBirds – Encouraging organic chickens and hens to be more outdoor 

2.3.2 Manure and nutrients from non-organic farms 

Projects to reduce the use of manure form non-organic farm are: 

• DOMINO – Innovative orchard management enhances soil fertility, biodiversity and 
economic sustainability  

• SureVeg – Strip-cropping and recycling of waste and plant biomass for biodiverse and 
resource-efficient intensive vegetable production 

• ClimOptic – New climate-efficient fertilisers for organic plant production 

• NutHy –  Nutrients for higher organic crop yields 

2.3.3 Pesticides in fruit production 

For the past 15 years copper was not used in Danish organic fruit production and therefore 
projects to reduce all pesticides in fruit production are of particular interest, e.g. the first one 
to reduce the effects of high humidity in orchards (an issue in a northern climate): 

• PROTECFRUIT – Protected production of organic apples and pears 

• FruitGrowth – Novel organic solutions securing future growth 

• MothStop – Wood ants can help improve organic apple production 

• EcoOrchard –  Pest management in organic apple orchards – increasing functional 
agricultural biodiversity 

3 Documentation of other meetings relevant to boards and 
with participation of board members and sister project 
RELACS 

In addition to the conference in Denmark in 2019 we planned one with a large Mediterranean 
focus in at the University of Thessaly (UTH), Department of Agriculture Crop Production and 
Rural Environment in Volos, Greece in April 2020.  
However, although nearly fully organised and travel booked for April 2020 it was cut short due 
to COVID-19 pandemic lookdowns. 
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3.1 Programme Volos, Greece, Mediterranean Organic Crop Conference April 
2020 (cancelled due to COVID-2019) 
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Instead an online consortium meeting and a joint further web conference with RELAS (our 
sister project) was organised. This meeting was project intern and also intended to prepare 
for the public scientific conference organised with the and together with TP Organic in 30 
November - 1 December 2021 (Organic Innovation Days) and following the easing of lookdown 
and the delay of Biofach into July 2022, it was held at Biofach Nuremberg. These are 
documented below. 

3.2 Programme Izmir International Conference on Organic Agriculture in 
Mediterranean Climates May 2022  

An additional Mediterranean focus was achieved at International Conference on Organic 
Agriculture in Mediterranean Climates in May 2022 in Izmir, Turkiye. The programme is 
available here and it was attended by Organic-PLUS partners from Greece, Turkey, Norway 
United Kingdom and advisory board members: 
https://ekolojiizmir.izfas.com.tr/images2/img/1801/File/Zoom%20links_Final_ABM42022_P
rogramme_2.pdf  
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3.3 RELACS and Organic-PLUS joint internal Web Conference April 2021, with 
attendance of board members 
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3.4 TP Organics, RELACS and Organic-PLUS Organic public conference as part 
of the Organic Innovation Days. “Better Inputs for Organic Farming” 
Brussels online - November 2021, with attendance of board members 
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3.5 Final Organic-PLUS conference at Hohenheim, Germany and joint RELACS 
Organic-PLUS seminar at Biofach Nuremberg, Germany, July 2022 
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4 Documentation of 2nd advisory board meeting - online 27 
January 2022, 12-2 pm 

 
The agenda of the meeting consisted of 1 hour Advisory Board member presentations. This 
was followed by break-out groups with 30 minutes discussions and then a concluding 
discussion of similar length.  
Key points of the five presentations from Africa (South-Africa), Asia (India, Iran), Europe 
(Denmark) and America (Canada) are given first. Then the break-out group discussions are 
reflected using a SWOT (Strength Weakness Opportunities Threats) methodology to guide the 
discussion. This is followed by a documentation of the final discussion and section on further 
reflections when writing this deliverable in October 2022. 

4.1 Key points in presentations from International Advisory Board 

General point for organic background are mentioned first then a focus on contentious input 
is given in green. 
 
Africa (Prof Dr Raymond Auerbach) 
• 4 ‘advanced Organic agriculture countries’ in Africa 
• Kenya and Zambia going backwards 
• African Union has agreed to Agroecology and has an Organic Agriculture initiative 
• 6 million to self-claim farming organic in Africa (non-certified organic or agroecological 

farming) 
• Southern Africa with GTZ support (German Federal Technical Development Agency)  
• South African Network of organic farming is devolving 
• Impressed Europe is tightening up – they are currently looking for alternatives to copper, 

sulphur, etc. 
• Use of peat is a major issue in southern Africa 
• African response to Organic-PLUS: ‘it’s hard enough to conform to Organic regulations as 

it is – don’t make it even harder!’ 
 
Asia - India (Dr Mahesh Chander) 
• Organic exports from India have increased by 51% (in 2020-21 c.f. 2019-20) 
• Copper will be an issue in India soon 
• Indian cattle are well suited to Organic agriculture – lower producing but disease tolerant 

– use and need less antibiotics  
• Help developing a project with developing countries on contentious input free low-input 

organic plant and animal husbandry, so knowledge can be shared 
 
  



                                                       Organic-PLUS   D1.2 O+ Documentation of boards                                              page 24 

Asia - Iran (Prof Dr Reza Ardakani) 
• Overall aim review, detail well organised, what could be stronger: Like to see alternatives 

more clearly in WP3 with alternatives for copper, plant defence, varieties, potassium 
zeolite  

• DSS more discussed, limits of the tools 
• Special regulation of farmer organisations (private certification bodies) not so much 

mentioned 
• Impact on policy makers and IFOAM world standards is important to take notice of 

contentious inputs 
• Animal manure must be provided locally 
• WP4 Visibility study of medicinal forage (fennel and sainfoin) with demonstration farms 

for farmers 
• Invited Organic-PLUS members to IFOAM/ISFOR climate smart Organic Agriculture 

conference in Korea 
 
America – Canada (Prof Dr Martine Dorais) 
• Very wide projects - 16 million in funding for their Organic research consortium 
• 66% of Canadians are weekly Organic consumers; $8.1 billion/3.3% market share 
• New ‘Green Agriculture Plan’ will include working with farmers to reduce methane and 

fertiliser emissions, as well as increasing Organic production and consumption 
• Can’t imagine phasing peat out. In greenhouses in Canada are permitted to grow out of 

the soil => a lot of peat consumption => work on alternatives very important here 
• how to use waste energy key issue (e.g. for greenhouse facilities) 
• The Canadian market and competition is the USA - although they might want to be more 

Organic, possibilities are limited by this (e.g. pressures to include hydroponic, etc)  
 
Europe - Denmark (Prof Dr Jakob Sehested) 
• Significantly reducing use of conventional slurry (more through bio-gasification) 
• Keen on improving recycling of nutrients from industry and society 
• Phasing-out fossil-based plastic 
• Phasing-out conventional seeds (OrganicXseeds) 
• Phased out non-EU soya (to increase circularity of system 
• Zinc issues 
• ICROFS research includes specialised breeding of cows for Organic (SOBcows) 
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4.2 Break out groups 

SWOT: Strength Weakness Opportunities Threats 
 
What is strong in Organic-PLUS? 

• Lots of WPs, cover lots of areas, cover whole system, seems well integrated 
• Peat a good focus within Organic-PLUS area where we can influence policy – influence 

on standards. When the project was planned it was envisaged that the UK peat story 
could act as a 'pathfinder' to show how new practices could be effectively introduced 
by working in close collaboration with the horticultural industry and other 
stakeholders. 

• Phasing out Peat will be particularly useful in Canada – but we have plenty and people 
don’t see it as a priority at the moment. It will be hard for Spanish producers to find 
good alternatives to peat at the moment, and there is like political push-back to a ban 
on peat as first witnessed in the UK as well. 

 
What is weak in Organic-PLUS? 

• Less on precision agriculture and how that could be integrated with Organic farming.  
• Also how to make the most of ‘energy waste’ is really crucial in Canada (e.g. to heat 

greenhouses) 
• Labour issues in agriculture are a key aspect, how does this fit within organic farming? 

This was not in the call but came up in the social science work as a highly contentious 
issue,  e.g. in Canada workers come for 6 months from all over the world, flying in and 
not treated so well potentially – doesn’t fit with Organic farming to import labour in 
this way (rather than domestic agricultural workers) 

• More work on nutrients needed – different interpretations across Europe with regard 
to what is acceptable for organic producers (e.g. with respect to animal by-products) 

 
Further opportunities 

• For future policy what are the key findings and how can they influence future policy 
(legislation, organic standards) what can we learn from other countries? 

• For stakeholder interaction and practice  - what should happen to enable? 
• For future research topics – what should happen to develop? 
• How can organic help the conventional sector? 
• How can we strengthen our international commonalities in ambition and scientific 

research to have more of an influence on policy? Science will lead and policy will 
follow – science must show that it’s possible for policy to shift 

• More global Organic research collaboration. How can we collaborate better as an 
international Organic research community?  

• Opportunity within Organic-PLUS exploring why peat is important issue, especially in 
other countries. In the UK there has been a long history of anti-peat campaigns, 
initially driven by concerns over habitat loss. This is not the case in many other 
countries. Peat as an input is at very different stages across EU and worldwide, need 
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to work closely with growers – why it’s needed to phase it out and what the barriers 
are – discussion groups with growers?  

• Contentious Innovations. How we can/should integrate new tools while respecting 
Organic principles will be a big question in the coming years – e.g. will be some 
pressure for updated types of ‘Gene Manipulation’ like ‘Gene Editing’. CRISPR is 
currently pushed by big agro-tech companies, it is of course also illegal in organic, but 
pressure to sell it with climate change as an argument to great need is like to come 
into non-organic and regenerative agriculture. It will be interesting opportunity for 
organic to resist this second wave of Gene Manipulation and grow the market for 
alternative on the back of it. New biopesticides are different, if they are nature-based 
and biodegradable they can replace copper in organic and also synthetic pesticides in 
conventional agriculture. Further issues discussed are: 

o mRNA ‘vaccine treatments’ to improve or intervene (depending in point of 
view) in health of plants and animals are developed. Many are opposing mRNA 
techniques in vaccines for agriculture and they are part of the Organic 
Movements. In addition, it is, currently, illegal to use mRNA in Organic certified 
food and fibres. 

o There is also a broader discussion about new technologies in organic: 
precision farming, smart agriculture, robots. Need more research into the 
broader understanding of technology in Organic farming 

o The Organic consumer also has to be on board – a lot of them buy Organic for 
perceptions of naturalness/not technological etc. – if they are not on board 
there is a limit to where we can go. 

Further threats 
• For organic farming and further phase-outs (phase-out of fossil fuels), the sector may 

not be prepared very well. Tractors with solar power or bio-gas, bio-fuels existed but 
they are very rare. The use of horsepower is low in organic, at least in the Global North, 
but it is not extinct. 

• System redesign and more agroecology, can be a threat as organic is often focussed 
on production also in research, and although this is important the system redesign and 
higher levels of food system transformation are important. 

• Producer margins and capability are key in developing the Organic markets with high 
standards: how many producers will last if we improve organic in these ways of 
phasing-out contentious inputs? Many farmers need support as they are under 
economic pressure, it is not easy to increase the standards, if it will put additional 
pressure on farmers, without consumers understanding the ‘value’ of the 
improvements made. 

• Danger of phasing out peat by regulation rather than co-development. There is a 
particular risk that general rules governing peat use will become more stringent than 
the organic regulations - the organic movement should be seen to be a sustainability 
leader rather than a follower. Losing this position is a major threat for organic. 
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4.3 Final closing session  

The questions discussed were: 
How can researchers work better together with farmers and growers? 
How to overcome farmer and growers barriers to phase-out contentious inputs? 
 
Insights form the final closing discussion: 
 
• Equal playing field with different ways of knowledge  
• Ensure relevant and beneficial to farmers – especially with pioneers in the Organic 

movement who are researched often and fatigued 
o E.g. ‘Innovative farmers’: farmers drive the interest and experimentation and 

matched with academic partners to support (and analyse?). But this is time 
consuming 

• Importance of whole spectrum of engagement: from dissemination of materials to very 
collaborative approaches with a more equal playing field between scientists and other 
forms of knowledge (transdisciplinary science) 

• Direct discussion, more fruitful discussion  
o We have to find time to visit farmers and for farmers to visit us – we need to have 

much closer contact. Working together makes much more fruitful dialogue 
o Not underestimating how much time it takes to really engage with farmers 

• Sharing experience and disseminating better among ourselves as an International Organic 
Research Community (e.g. ISOFAR, IFOAM, Agroecology Europe) so that those who have 
contact can provide the best resources (e.g. other countries just starting to engage with 
peat phase-out might not realise that the UK has already a long history of engaging with 
this). 

• Farmers always under economic pressure so need some kind of financial 
support/subsidies to engage in scientific experiments (Innovation action with farmer as 
multi-actors). 

• If farmers can avoid doing it, they will not do it, because of competitive pressures 
• The IFOAM (International Federation of Organic Agricultural Movements) is as important 

as ever – results are delivered to the IFOAM Europe (including EU) group  and IFOAM 
worldwide and hence impact will be very high. This is done with RELACS having IFOAM EU 
as partner and Organic-PLUS close cooperation with RELACS IFOAM EU and IFOAM and 
ISOFAR worldwide – see section on 50-year celebration event of IFOAM world in South 
Korea in October 2022, next chapter. 
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5 Documentation of IFOAM and ISOFAR conference in 
Korea and relevance to Organic-PLUS and contentious 
input discussion 

5.1 General Background 

This documentation is added, although this was not a specific event organised as part of the 
project Organic-PLUS. However, the relevance to climate mitigation of the Organic-PLUS 
project is high and we see it as important to reflect on the project finding in a wider, global 
context. Within the ISOFAR international scientific conference at the 2nd International 
Organic Expo October 2022, five workshops were organised. The specific workshop on 
“Climate smart Organic Agriculture” was co-organised by Prof Dr Reza Ardakani, Iran (member 
of the Organic-PLUS international advisory board) and by Dr Sabine Zikeli (co-lead of 
Workpackage 1, Hohenheim University, Germany). Also presenting were Prof Dr Ulrich 
Schmutz (coordinator of Organic-PLUS, Coventry University, United Kingdom), and 
representatives of further project partners Prof Dr Uygun Aksoy form the Association of 
Ecological Agriculture (Ekolojik Tarım Organizasyonu Derneği - ETO), Türkiye, Soil Association, 
United Kingdom, and Dr Mahesh Chander, India (also member of the O+ international advisory 
board). 
The main purpose of the meeting was to celebrate 50 years of international organic 
agricultural movements and reflect on “Organics for all” for the future. IFOAM was founded 
1972 in Paris, France and ISOAR in 2003 at Humboldt University Berlin, Germany. 
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5.2 Specific insights from the discussion on contentious inputs in relation to 
climate change 

The details of the workshop report are shown below.  
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As documented above, two insights are specifically important: 
 

“The organic sector needs to move forward and diversify to meet the challenge of climate 
change adaptation” 

 
and 

 
“Organically managed systems emphasize soil and plant health and increase resilience to the 

impacts of climate change by offering alternatives to an external input-reliant farming 
system” 

 
This shows the importance of phasing-out contentious inputs in a wider context, not only to 
reduce the pollution caused by a specific contentious inputs (e.g. pesticide residues in 
conventional straw used as bedding material, conventional manure, fertilisers made from 
conventional plant residues, antibiotics, mineral oils and copper residues in the soil), but also 
for climate change mitigation. 
Therefore, there is a further rational to reduce external inputs and to focus even more on 
regenerating soil health and maintain and increase the carbon storage in organic farmed land 
worldwide. A vision paper relating to contentious inputs and agroecology discussing further 
phase-outs and phase-ins is available in Appendix C (Schmutz, 2022). This builds on previous 
work on agroecology, agroforestry and climate change (Wibbelmann et al. 2013, Wezel et al. 
2014, Altieri et al. 2015, Hernández-Morcillo et al. 2018,  Aguilera et al., 2020) contributing to 
the work of the EU’s partnership on agroecology living labs and research infrastructures 
(European Commission, 2022). 
What was also clear from the summary of the workshop is that there are different 
perspectives and needs in the ‘Global South’ and ‘Global North’ and solutions. 
Different practices in organic food systems exist that mitigate GHGs and help with climate 
change adaptation, but they are yet to be considered in the true value & cost accounting for 
their ecosystem value (Organic 3.0, Rahmann et al. 2017). 
As Organic-PLUS found, the growth of organic agriculture with a climate change focus must 
consider the social dimension of organic, including consumers and farmer welfare. 
A further insight is that, although climate mitigation/adaptation/resiliency are of utmost 
importance, organic agriculture cannot make climate the singular focus, as it is a 
multifunctional system with services supporting each other. 
However, needed are more strategies on a food system level to increase diversity and 
transform consumption habits, energy use, market power and increase farmers’ and civil 
society’s participation. This is to reduce the currently too slow reaction time towards the 
global climate challenges. 
All strategies for mitigation and adaption need to be localised and contextualised including 
indigenous knowledge and culture, small-scale farmers and other marginalised actors in the 
food system.  
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6 Conclusions for policy  
As part of the 18-month and 36-month reviews, the project executive board held already two 
confidential policy meetings with our sister project RELACS and senior policy officers in 
Brussels. Internal recommendations were made. Here we also include feedback from the 
Organic-PLUS dissemination and discussion events at the Organic World Congress in Rennes, 
France August 2021, TP Organic Innovation conference in Brussels (online) November 2021, 
Organic World Fair at Biofach, Nuremberg, Germany in July 2022 and IFOAM/ISOFAR 50 year 
celebration at Goesan, South-Korea October 2022 (referenced already before). 

Key policy messages for the various contentious inputs are summarised here and in the paper 
attached in Annex C (Schmutz, 2022): 

6.1 Copper and Sulphur (for plant protection) 

• Minimising Copper further is feasible. 

• For vegetable crops outdoor and in greenhouses a significant reduction of around 90% 
can be achieved. 

• For grapes and perennial crops a significant reduction (50% or more) can be achieved. 

• Potato production with zero copper is feasible in northern European countries. 

• Phasing out sulphur is feasible. 

• Use as fertiliser should depend on soil analysis a proven need (deficiency) 

6.2 Mineral oils 

• Phasing out Mineral oils as pesticides is feasible. 

• They can be phased out by input substitution with plant oils now, alternatives are 
feasible, at no or minimal extra costs. 

6.3 Plastic mulch  

• Phasing out the fossil-fuel derived plastic foil/mulch for weed control is feasible. 

• They can be phased out by input substitution (bio-based bio-degradable alternative) and 
further system re-design (using other mulch like straw, paper bio-based). 

• Innovation action type research is needed to develop and continuously improve 
alternatives. 
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6.4 Antibiotics and anthelmintics 

• Organic is a certified system that already explicitly limits farm antibiotic use (e.g. 
extended withdrawal periods, and no repeated treatment) and requires farmers to use 
other methods to prevent and treat diseases.  

• However, a complete phase out of antibiotics is currently not feasible. 

• The rise of vegan (plant based “milk”-alternatives, like products based on oats, coconut, 
almonds etc.) which are antibiotic free, but not necessarily organic, could push organic 
milk further towards antibiotic free. 

• Antibiotic free milk production has been shown feasible with the appropriate breeds and 
systems in certain conditions. The demand is increasing and exports to the US which 
requires antibiotic free organic milk (USDA-NOP certification) are expanding especially in 
the United Kingdom. In the UK, because of these exports 100% antibiotic free products 
called ‘PWAB ‘(Produced Without Anti-Biotics) is becoming more familiar for organic 
farmers, and this triggers local demand for this type of milk production, too. This shift 
towards milk produced without antibiotic is ongoing and it is currently market driven, 
with a premium price for the milk produced. 

• In organic pig production, a zero or very low input of antibiotics is feasible. The same is 
the case for anthelmintics. Zinc is different and all this need further research. 

• Re-designing animal rearing systems to prioritise animal welfare further and include 
beneficial plants/agroforestry in the free-range areas could result in no antibiotic use, all 
this requires further research. 

6.5 Conventional manure and conventional straw 

• Removing conventional manure and only allowing manure from certified organic sources 
is feasible. 

• Removing conventional straw and only allowing bedding material from certified organic 
or untreated source (wood and agroforestry products) is feasible. 

• Both would promote more converting more organic farm land, mixed farming and 
agroforestry. 

6.6 Further innovation and research needs 

• Further, ideally 7 years long, Horizon Europe Innovation Action (IA) type research is 
needed to develop and continuously improve alternatives. Alternatives like organic straw 
are available, however not in sufficient quantality and mixed farming is not a legal 
requirement in organic (e.g. for free-range pig and poultry farms it is only in private 
certification bodies like Bioland and Demeter), therefore they have no straw as feed is 
sourced off-farm. 
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• Agroforestry is also not yet legally required, although many organic farms have adopted 
this and included further measures from agroecology. Organic certification plus 
agroecology re-design at the food and farming transition of the ‘Gliessman levels’ 3, 4 
and 5 can raise the bar further for organic innovations (Gliessman, 2015). 

• System re-design will reduce the need of any contentious inputs even further and fully 
phase-out all contentious input in a 0-30 year range (depending on the contentious input 
type). 

6.7 Thank you  

A Big Thank You – to all for such and enjoyable and, hopefully, very impact-full project – 
Organic-PLUS team and summer BIOFACH in Nuremberg, Germany, July 2022. 

 
  



                                                       Organic-PLUS   D1.2 O+ Documentation of boards                                              page 34 

7 References 
Aguilera, E., Díaz-Gaona, C., García-Laureano, R., Reyes-Palomo, C., Guzmán, G. I., Ortolani, 

L., Rodríguez- Estévez, V. (2020). Agroecology for adaptation to climate change and 
resource depletion in the Mediterranean region. A review. Agricultural Systems, 181 
(August 2019), 102809. https://doi.org/10.1016/j.agsy.2020.102809  

Altieri M.A, Nicholls C., Henao A., Lana M. (2015). Agroecology and the design of climate 
change-resilient farming system. Review article. Agron. Sustain. Dev. 35:869–890 DOI 
10.1007/s13593-015-0285-2 

European Commission (2022) A partnership on agroecology living labs and research 
infrastructures. https://ec.europa.eu/info/research-and-innovation/research-
area/agriculture-and-forestry/ecological-approaches-and-organic-farming/partnership-
agroecology_en  

Hernández-Morcillo, M., Burgess, P., Mirck, J., Pantera, A., & Plieninger, T. (2018). Scanning 
agroforestry-based solutions for climate change mitigation and adaptation in Europe. 
Environmental Science and Policy, 80 (November 2017), 44–52. 
https://doi.org/10.1016/j.envsci.2017.11.013  

Gliessman, S. R., (2015) Agroecology: The Ecology of Sustainable Food Systems. 3rd edition. 
ed. by Engles, E. W., Boca Raton: CRC Press 

Rahmann, G., Reza Ardakani, M., Bàrberi, P. et al. (2017) Organic Agriculture 3.0 is 
innovation with research. Springer Organic Agriculture 7, 169–197 
https://doi.org/10.1007/s13165-016-0171-5 

Schmutz, U. (2022) How can organic agriculture & agroecology contribute solving the climate 
crisis in a healthy world? 181-185. Proceedings ISOFAR international scientific workshops 
at the 2nd International Organic Expo in Goesan, South Korea. 
www.isofar.org/Events/2022-ISOFAR-workshops-for-2nd-Organic-Expo-in-Korea-in-Sep-
2022  

Wezel A., Casagrande M., Celette F., Vian J.-F., Ferrer A., Peigné J., 2014. Agroecological 
practices for sustainable agriculture. A review. Agron. Sustain. Dev. 34:1–2 DOI 
10.1007/s13593-013-0180-7 

Wibbelmann, M., Schmutz, U., Wright, J., Udall, D., Rayns, F., Kneafsey, M., Trenchard, L., 
Bennett, J., & Lennartsson Turner, M. (2013). Mainstreaming Agroecology: Implications 
for Global Food and Farming Systems. Centre for Agroecology and Food Security, 
Coventry University. www.fao.org/agroecology/database/detail/en/c/455332/  

  



                                                       Organic-PLUS   D1.2 O+ Documentation of boards                                              page 35 

8 Appendix A - project results presented to advisory boards 
to feed into their discussion 

8.1 WP1 – LEAD Key scientific findings 

This workpackage has limited research activities, however there are 11 important new insights 
and learnings from the last 4 years: 
 
1. Although severely disrupted by COVID-19, the project was resilient and risks could be 

managed. With the extension granted, trials will be finished in 2022 and all work that 
was initially planned, is on track to be delivered. There have also been additional, 
unplanned activities and cooperation. 

2. The project, although designed in 2017 before the EU Green Deal with the 25% organic land 
use target and Glasgow’s 2021 COP26, has fed into the wider political aim of increasing 
organic, whilst also improving it = Organic +: phasing out fossil-fuel dependency, zero 
pollution and antibiotic free livestock husbandry. 

3. Phase-outs, e.g. peat, work only to a certain degree when voluntary. They set the scene, 
involve early adopters and generate innovation within early adopters. However, at a 
certain point, legally binding regulation (the ban of certain contentious inputs) is needed 
to drive this further. Any ban should be forward-looking, with enough time for the 
industry to adopt, make early innovations more mainstream and reduce costs. However, 
if the contentious input is not eventually banned the “alternative industry” and the 
investments made do not pay off. Regulatory certainty looking ahead 5 to 10 years is 
needed. 

4. The contentious inputs researched have different phase-out trajectories. Some can be 
phased out immediately: conventional straw, conventional manure and mineral oils as 
plant protection products. 

5. Some phase-outs require not only input substitution (e.g. conventional straw replaced by 
organic straw or agroforestry/woody material) they require system re-design. 

6. System re-design is needed in intensive organic orchards, intensive organic dairy and pig 
systems, intensive crop rotations with potatoes and also in intensive organic 
greenhouses. 

7. Vegan organic is a potential example of a system re-design, changing the role livestock and 
livestock inputs had traditionally in organic farming. System re-design may however 
create its own problems and more research with longer timeframes (also necessary for 
including more agroforestry) is needed to make re-design a ‘multi-functional’ success 
within organic production. 

8. More knowledge per ha is needed. This could be innovative farmers, peer-to-peer learning, 
DSS (Decision Support Systems), satellite data etc. to manage more complex re-designed 
systems in an equally professional way. This could work on any scale but is most likely 
better on a smaller scale. 
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9. Several members of the consortium have collaborated to apply for new funding and have 
been successful in securing smaller follow-on projects. E.g. FOODIVERS a 1 million 
Susfood Core Organic project. The O+ network (including RELACS) has very much helped 
participants work together on further project ideas. 

10. Working together with the sister project RELACS and several other EU projects as been 
hugely beneficial to co-develop new knowledge together. 

11. Further research is needed and this could be in the form of novel Innovation Actions 
(longer timescales than the present 4 years, with the option of adding new partners 
every year (as is possible in EU-COST actions) and with many micro-enterprises as 
partners (farmers in transition who give 30% in-kind contribution in-kind can be farmer 
time, farm trial site): 

8.2 WP2 – IMPACT 

This workpackage focuses on disseminating results from the Organic-PLUS project and 
ensuring a good dialogue between scientists and a range of stakeholders about contentious 
inputs in organic agriculture. In addition to dissemination, training and education work, WP2 
also undertook novel social-scientific research regarding citizen and farmer views of 
contentious inputs in organic agriculture. For the purpose of this overview, we focus attention 
on two original and significant pieces of social scientific research that were conducted in the 
Organic-PLUS project. 
The first consisted of the largest ever representative survey of consumer views of contentious 
inputs in organic agriculture (15,000 respondents in 7 European countries), the second 
consisted of more in-depth, qualitative citizen and farmer ‘juries’, in which groups met over a 
period of 4-6 weeks to discuss contentious issues in organic agriculture in 3 European 
countries (the UK, Norway and Italy). Results from the international survey show that 
consumers believed that it was important to reduce a range of different contentious inputs in 
organic agriculture  

8.2.1 Results from citizen survey across Europe 

• Reducing antibiotics, avoiding plastic packaging and avoiding the use of copper were 
considered to be the most important topics to address on average across the 7 European 
countries studied. 

• Regular consumers of organic food rated all contentious inputs as more important than 
non-regular consumers of organic food. 

• Results also showed a high level of consumer uncertainty about contentious inputs, 
especially regarding issues of peat reduction and vegan organic, indicating that broader 
public engagement and dialogue is needed in relation to these issues. 

• Regular consumers of organic food emphasised the importance of phasing out contentious 
inputs, they want stricter regulations and are more willing to pay for organic products that 
are produced without the use of contentious inputs. 
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8.2.2 Results from the citizen and farmer juries 

• Gaining knowledge about contentious inputs tended to assert the importance of 
addressing these issues in both organic and conventional agriculture. This could indicate 
that, if done in a careful and considered way, opening-up some of the contentious details 
of organic farming to broader public scrutiny could, in the long term, increase the 
credibility of organic assurance and promote broader sustainable purchasing behaviours. 

• Instead of introducing new organic labels to address contentious inputs (e.g. Organic-PLUS 
or copper-free organic), there was support for improving the standards of existing organic 
labels. 

• Improving and expanding organic agriculture entails focusing on the sustainability of the 
whole system beyond the substitution of particular inputs at the farm level. When asked 
what they thought the problems were around organic agriculture, the participants were 
focused much more on the whole 

• picture of production rather than on isolated on-farm inputs. For example, participants 
were concerned about the well-being of organic farmers, the use of plastics in food 
packaging and the importance of shortening food chains. 

• Participants expressed a deep-seated wish to improve the economics of organic food. 
Participants in the UK stressed the importance of improving the affordability of organic 
food for consumers and participants from all three countries were united on their concern 
about the economic precarity of sustainable producers (particularly small-scale) and that 
any improvements in organic standards which make compliance harder for farmers must 
also be coupled with measures to increase their financial stability. 

• Improving awareness among consumers was a substantial focus of discussion in all the 
groups, with participants from every country independently advocating that greater 
attention should be given to sustainable agriculture as part of formal education. 

• During the sessions a range of additional contentious issues in organic farming were 
raised. In the UK these included: damaging cultivation techniques, animal welfare and a 
lack of consideration of GHG emissions. In Italy they included: having inadequate 
measures to fight against invasive species, a lack of trust in the certification system 
(especially with regards to the authenticity of imported organic foods) and perceptions 
that on-farm inspections are often inadequate. In Norway they included: concerns about 
the rigidity of organic certification and concerns about the yields of organic farms and 
whether they could provide enough food to feed a growing global population. 

8.2.3 Future research needs 

• Additional social-science research is needed to expand the survey research into other 
European countries (such as Denmark) and to countries outside of Europe. This will enable 
us to have a better understanding of the perception and relative importance of 
contentious inputs across a broader geographical area. 

• Additional, in-depth qualitative research is also needed with a range of stakeholders, 
members of the public and especially farmers, to gain further insights into contentious 
inputs and the barriers to adopting alternatives. 
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8.2.4 Recommendations for stakeholders 

• Organic certification bodies should be open and transparent about the contentious issues 
that they face and the measures they are taking to continually raise standards. This will 
help to improve public debate more generally about sustainable agriculture. This 
information sharing will have to be conducted in a careful and considered manner, placing 
contentious inputs in organic agriculture in the broader context of the state of agriculture 
more generally. 

• Efforts to improve standards in organic agriculture should go beyond the farm to consider 
the importance of the whole organic food supply chain and to address issues such as local 
and seasonal food provisioning, sustainable packaging and farmer well-being. 

• Policy makers should further recognise organic farming as a key route to sustainability and 
adopt appropriate measures to promote and financially subsidise organic farming, 
particularly in the UK.  

8.3 WP3 – PLANT 

Copper (also mineral oil and sulphur): 

8.3.1 Key scientific findings 

Three main advances: 

• A comprehensive mapping of Cu use in organic horticulture in Europe (Katsoulas et al., 
2020) 

• New designs for protection systems in potato, olive, tomato and citrus > under 
assessment in the field  

• New tools and options: DSS for potato and DSS greenhouse crops (Katsoulas et al., 2021), 
alternative products (Aiello et al., 2019, Restuccia et al., 2020), assessment methods 

8.3.2 Future research needs 

• Experimental assessments of the medium/long term performances of the newly designed 
prototype systems 

• Acceptance measures by all key actors: industry adjustments, economic models to foster 
adoption, regulatory measures 

8.3.3 Recommendations for stakeholders 

• Demonstration networks 

• To strengthen communication between all parties 
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8.4 WP4 – LIVESTOCK 

8.4.1 Key scientific findings 

Oregano EO as it presents the best antimicrobial effect is a good candidate, followed by 
Thymus oil and Tea tree. Cinnamic aldehyde showed the best results for S. aureus, and 
carvacrol, cinnamic aldehyde, and thymol were the best ones for the other bacteria. In 
addition to test the MIC of essential oils (EO) and natural identical compounds (NIC), it would 
be necessary to test the cytotoxicity to adjust the adequate dose to be administered. 

Alternatives to conventional straw bedding from woody materials including processing 
residues and agroforestry products. Using existing technology, the properties of bedding 
pellets can be improved if processed from lignocellulosic material in a twin-screw extruder 
and pelletising plant at exact settings. 

The anthelmintic properties of three different plant extracts (Malva sylvestris, Chamomilla 
recutita and Althaea officinalis) were assessed through in-vitro evaluation. We used 
Haemonchus contortus since it is one of the best-known nematodes affecting grazing livestock 
and therefore can represent a good model for similar parasites (like the cattle nematode 
Ostertagia ostertagi). 

Scutellaria baicallensis contains bioactive compounds with anti-inflammatory and 
antioxidant properties. The supplementation with 20g SB/animal per day during 4 months in 
Charolaise did not impair feed intake or digestibility. It did not have a detrimental or a 
beneficial impact on growth performance. It did not modify plasmatic Vit E or impact on the 
metabolic profile. 

Herbs containing bioactive compounds in Holstein-Frisian dairy cows. They received 3 
boluses between calving and 30 DIM. Plasmatic samples taken at T30 and fertility traits also 
recorded. The treatment did not impact milk production and composition, nor the plasmatic 
parameters or fertility traits when cows presented a low or high SCC in the precedent 
lactation. 

The use of bark extract or green tea + grape extract as a substitute for Vit E in Ross 308 line 
broilers. We reached a successful substitution of Vit E by plant extract. We obtained a similar 
feed conversion of bark extract than Vit E. Green tea and grape extract has the best protective 
effect on the kidneys, and bark extract on the liver. Preliminary results show that there is 
potential for other advantages for the animals besides the primary function of bedding, but 
more work is now required to determine the most suitable sources. Different settings of the 
extruder combined with properties of the raw material have an influence on the fibre and 
pellets that are produced. This means there is a large number of tests required to adjust the 
twin-screw extruder and ring-die-press to specific settings. 

The use of water extracted bark from Norway spruce (Picea abies) against Eimeria spp. in 
young lambs. Our results showed that the bark extract affected the development of ovine 
Eimeria spp. in the intestines of the lambs. We found that infected lambs treated with bark 
extract had a lower oocyst count per gram of faeces compared to the untreated control 
animals. Moreover, we found that animals treated with bark extract had a higher faecal 
consistency score (softer faeces) than the untreated infected control group during the 
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treatment period (day 0-11), but that the treated lambs had firmer faeces than the untreated 
control animals after discontinuation of treatment (day 11-22). 

The use of p-phenol and seaweed (Saccharina latissimi, Ulva lactuca and Ascophyllum 
nodosum) as a substitute for medicinal zinc to avoid diarrhoea in pigs. During testing, it 
became obvious that it is difficult to perform diagnostics in outdoor conditions because the 
diarrhoea faeces disappear very easily. Likewise, seaweed showed only a tendency to 
decrease post-weaning diarrhoea. As demonstrated in the studies conducted, infection 
pressure is high and varies very much when in the farrowing outdoor pen. Even if the infection 
is not directly related to diarrhoea (e.g. in the case of lung disease), it can cause poor health, 
which in turn may be partly responsible for the diarrhoea. A 7-week-old piglet must have a 
generally high level of health in order to manage the weaning period. In many cases, the 
piglets looked very fit before weaning but they quickly developed serious health problems. 
The high number of potential infection agents means that it is not realistic to expect one 
specific additive to be the solution to all problems. 

The use of Artemisia absinthium in weaned piglets to prevent intestinal worms such as Ascaris 
suum and Oesophagostomum dentatum infestation which are common in organic pig 
production. The result does not allow us to highlight the synthetic anthelmintic over the 
Artemisia absinthium. On the other hand, the result may give rise to considerations regarding 
the need for deworming, unless the infection pressure is significantly higher. Among other 
things, there is a lack of knowledge of what is an acceptable infection pressure, whether the 
number of worm eggs is the best indicator of a strain and what measures the farmer can take 
to reduce the infection pressure when it comes to outdoor herds. Differences in growth 
figures, repetitions in between, cannot be immediately linked to the treatments. Experiences 
from herds that offer new pens for each farrowing confirm that it provides better 
health/robustness and better productivity. 

To discriminate Organic vs Conventional bulk milk. Samples (n = 225) from 24 farms (organic 
= 12; conventional = 12) located in the same area, mainly rearing Holstein-Friesian cows under 
similar management conditions, except for organic livestock spending a period of time on 
pasture, were collected from September 2019 to August 2020. Organic milk had lower protein 
and casein content, although these differences were not observed for any of the individual 
amino acids, lower C16:1n9 content, which was not reflected in the total fat content, lower S 
content, which has not impact on ash content, and greater somatic cells than conventional 
milk. Moreover, the PCA was not able to discriminate Midinfrared (MIR; 5,000-900 cm-1) and 
vis/near-infrared (Vis/NIR, 400-2,500 nm) spectra from both groups. The PLS-DA revealed an 
accuracy of the model in the test set of 54.1% and 62.9%, for MIR and Vis/NIR, respectively. 
The lack of differences between Organic and Conventional milk could be related to the 
similarity of the selected farms in both categories and that organic systems are still very similar 
to conventional, especially regarding the reduced availability of free-range grazing land in 
lowland Italy. 

8.4.2 Future research needs 

• Regarding antiparasitics, we need in vivo validation studies on sheep and potentially in 
cattle, in order to translate these extracts into new products available to the farmers. Until 
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that, under an animal welfare perspective it is not acceptable to use products that are not 
efficacious and that therefore cannot fully protect animal health in field conditions. 

• It will be interesting to test different doses of Scutellaria baicalensis, and to evaluate the 
effect on the animals’ products. 

• It will be interesting to test different doses of herbs and evaluate cows with high levels of 
SCC, fertility problems or under stress conditions in the current lactation. 

• Evaluate the effect of the rumen microbiota on the degradation of plant feed additives. 
• Evaluate the effect of the extracts on the meat products. 
• Although Bark extract from Picea abies may be a potential useful anticoccidium in young 

lambs we need more research to see if this effect is due to CT or other biological 
components in the bark and to see if the effect is permanent and how this influences the 
performance of the lambs at a longer time frame. If this is to be transferred into practical 
use for the farmers, we need to find a simple and secure method for application and a 
practically, technically, and economically viable method for extract production. 

8.4.3 Recommendations for stakeholders 

• Management practices are really important to keep animals healthy in organic production. 
• There are still few approved herbal products against livestock diseases 
• Results have to be carefully interpreted to see the efficacy of the products 

8.5 WP5 – SOIL 

8.5.1 Peat in growing media 

Completely mature compost may function well for seed germination and growth of seedlings. 
Such compost may be produced using locally available, selected materials. MFAL and IRTA 
have worked with chopped pruning material from olive trees, leaves, grass clippings, horse 
manure, sheep manure, separated cattle slurry and chopped forest biomass. The effects of 
applying beneficial organisms were tested (MFAL) and deserve further study. It remains 
unclear how (by which characteristics) a satisfactory compost quality for growing of perennials 
(e.g., olive saplings, medicinal plants) can be measured efficiently, and this should be 
researched. For raising of vegetable transplants, poor growth may be a challenge because of 
low N availability of compost. 

Woody material and other plant residues may be treated mechanically (ATB) or biologically 
(CU) to replace peat in growing media; mechanical treatment may reduce the time required 
for decomposition/composting under farm conditions (IRTA). In the UK, composted chipped 
wood has been used for several years as an alternative to peat in both commercially available 
and on-farm produced growing media. CU have been working with an industry partner, a UK 
grower who raises all vegetable transplants on farm using composted wood but also 
significant proportion of vermiculite – trials are ongoing to reduce or replace the vermiculite. 

Appropriate application of organic fertilisers during production of plants in growing media is 
a challenge especially for vegetables. For perennials, the growing media may well be 
completely peat-free (MFAL, EAM), whereas for germination and early growth of vegetables, 
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growing media may be significantly peat-reduced (EAM). Appropriate fertilisation with organic 
fertilisers of various peat-free and peat-reduced growing media  requires further study. 

Growing media rich in nutrients e.g., composts from animal manure, may lead to leaching of 
excess nutrients especially N and K but also P (IRTA). This calls for research to optimise water 
and nutrient management, but also for studies to gain deeper insight into microbiological 
activity in growing media and the effects of such activity on plant growth. 

8.5.2 Plastic for soil cover 

Completely biodegradable non-fossil derived mulching foils may be produced from lactic acid 
polymers produced from potato starch (CUT; 2 patents filed). In northern Europe, the foils 
need to be a dark colour to avoid weed growth underneath. In southern Europe, the foils may 
well be white to avoid too high soil temperature. Degradation is highly dependent on local 
growing conditions; in southern Europe foils degraded too quickly, but thickness is not the 
only factor affecting decomposition rate, so further studies are required. In spite of rapid 
decomposition of the foil, it significantly reduced weed growth in field vegetables under 
Mediterranean climate conditions. 

The biodegradable biopolymer may be mixed with other organic materials such as extruded 
wood fibre or biochar to reduce consumption of polymer, in products such as horticultural 
accessories such as tomato plant supports, clips and pots. 

This research topic is a good example of technology and agronomy coming together and 
further research can proceed in many directions; non-degradable plastic products pose a 
significant problem in horticulture and agriculture. 

8.5.3 Fertilisers derived from conventional livestock farming 

NB, animal-derived products from organically managed animals are not widely seen as 
contentious. 

Several materials have been tested for nutrient availability in field experiments (SEGES, CU, 
UoH, NORSØK), searching for locally available materials in line with the principles of organic 
farming (organic materials, self-sufficiency in nutrients; recycling resources; low 
environmental impact). The tested materials were categorised in three groups: 

• URBAN fertilisers (anaerobically digested household waste; struvite) 

• VEGAN (legume materials and grass materials (solid, liquid, composted); plant extracts 
e.g., comfrey, nettle) 

• RESIDUAL (fish pond sediments; cuttings from pruned trees; marine-derived fertilisers e.g. 
seaweed, fishbones, tofu whey) 

The materials were compared with contentious controls: Farmyard manure, poultry manure, 
horn grit. Overall, most of the materials tested gave yields comparable with control 
treatments when equal amounts of N were applied. However, the N availability is highly 
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variable, hence a fine tuning of application rates and amounts is still needed to match crop 
demand and deserves further study. 

Some materials are (regionally) available in significant amounts, but infrastructure and 
regulations hamper utilisation. New fertilisers will most likely be more costly compared with 
currently applied alternatives (but fertiliser prices are changing). 

We must be aware of nutrient imbalances; alternative fertilisers as well as the current 
contentious inputs are multi-element fertilisers with a nutrient composition that differs from 
that of harvested products; this may result in nutrient imbalances. Hence, soil testing is 
required and new fertilisation strategies with combinations of different fertilisers, or 
combinations of materials into complete fertilisers, needs to be developed. We should also be 
aware of potentially toxic elements and pollution (microplastic). The development of value 
chains for new fertilisers will become much more challenging if/when industries start to 
compete for materials. 

Further research should combine «top-down» approaches such as nutrient budgets for 
various productions (RELACS) and «bottom-up» approaches such as innovative fertilisers (O+). 
In RELACS, studies showed that many (arable) organic farms need inputs of P and K, whereas 
some (horticultural) farms require N fertilisers with low P. In O+, we have seen that several 
materials can substitute the current contentious fertiliser inputs. When the number of farmed 
animals is reduced to decrease consumption of meat, efforts to recycle more nutrients from 
fork to field (e.g. by anaerobic digestion of food waste) will create new links between 
consumers and farmers, but this new situation also faces multiple administrative and societal 
challenges. Organic agriculture needs up to date and dynamic regulations to support the 
recycling of nutrients while maintaining high food quality standards. 

8.6 WP6 – MODEL 

WP6 employs a number of assessment methods at different levels, namely feasibility (Task 
6.2) and sustainability (Task 6.4) at the farm level, whereas environmental impact (Task 6.3) 
will be assessed by using life cycle assessment (LCA) at product level. This has involved 1) 
evaluating the feasibility and operational management options for different pathways and 
methods of using alternative external inputs (for targeted aspects of horticulture, plant and 
animal production); 2) conducting an environmental assessment and a sustainability 
assessment for representative farming systems to test and validate the proposed 
methodologies in comparison with traditional systems and methods. 

8.6.1 Feasibility studies 

This has involved finding and describing the factors that effects the production in terms of 
operational feasibility, usability, practicability, etc. compared to the standard methods when 
a contentious input is phased out or reduced to very low input. The studies are based on 
information gathered from case farms. So far, 8 case farms have been involved. 
Recommendation regarding feasibility and key findings are outlined below: 
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8.6.1.1 Fossil fuel derived Plastic foil  

Phasing out the fossil-fuel derived plastic foil for weed control (plastic mulch) is feasible when 
alternative products as non-fossil bioplastic and paper mulching are used. However, the 
alternative foils are more expensive. On the other hand, the alternative foils are degradable 
and do not need to be collected and disposed of after use, thereby reducing workload. 

8.6.1.2 Copper 

In vegetable production, phasing out copper 100% is difficult, but a significant reduction of 
around 90% can be achieved using a combination of management measures, selection of 
healthy varieties and use of potassium bicarbonate as alternative fungicide. 

In grapes for wine, significant reduction (50% or more) can be achieved. Fungus resistant 
varieties are available and advanced spray technique can improve efficiency and avoid losses 
to the environment. 

Potato production with zero copper is feasible in northern European countries. Blight can be 
a challenge and some years results in reduced yields. With optimal strategy and good 
management, reasonable outcomes can be achieved. Extra labour, decision support systems 
and machine inputs may be required but standard machinery and techniques can be used. 

8.6.1.3 Sulphur (apple production) 

Phasing out sulphur is feasible but may result in increased occurrence of apple scab. However, 
there are alternative organic approved fungicides on the market. No significant increase in 
machine and energy input are seen. In general, labour inputs on studied farms were high 
because much work was done by hand. Yield and sales prices were as for common organic 
apples although no spraying with S and Cu was used. 

8.6.1.4 Antibiotics and anthelminthics 

A complete phasing out antibiotic is not feasible in most countries due to animal welfare 
legislation; a sick animal must be treated. However, the studies have shown that pig 
production with very low input of antibiotics and anthelminthic are feasible, as the production 
output can be in line with standard production outputs. Key factors are late weaning of piglets, 
quality feed and management. No significant change in machinery, energy and labour input 
were reported. 

8.6.1.5 Conventional manure 

Removing conventional manure and only allowing manure from certified organic sources is 
feasible. However, the feasibility for phasing out conventional manure in organic plant 
production strongly depends on the availability of alternative fertilisers. Digitates from e.g. 
biogas production, green waste compost and other organic bio fertilisers are used. The 
phasing out will require a crop rotation with legumes and increased use of green manure. If 
alternative organic fertiliser are available, yields can be maintained. Change in crop rotation 
and use of green manure may increase labour and machine input. 



                                                       Organic-PLUS   D1.2 O+ Documentation of boards                                              page 45 

8.6.2 Future research needs 

Elaborations have shown that it was necessary to change the original plan for conducting the 
feasibility studies. Initially, the intention was to conduct the studies based on documented 
reference data for the various organic production systems compared to current data from 
selected case-farms where the proposed solutions without contentious input is implemented. 
However, there have been unexpected problems in finding sufficient and relevant reference 
data. Furthermore, it has proven difficult to identify suitable case farms to be included in the 
feasibility studies for both before and after changes to the contentious inputs. The conclusion 
was to look at different cases and register/evaluate the changes both in a quantitative way (if 
possible) and also in a more qualitative way. In this way, we will have a description of a before 
and after situation for case farm and a specific contentious input and alternative. Following 
this qualitative description, the feasibility is modelled based on the basic data collected for 
the case farms. 

Future research would entail a more comprehensive acquisition of reference data before and 
after contentious input changes with all else being held constant. This would require 
enhanced direct contact to potential case over an extended period of time. 

8.6.3 Additional results on Environmental Life Cycle Assessment  

Environmental assessment is conducted following a life cycle perspective, specifically using 
the Life Cycle Assessment (LCA) tools recommended by the European Commission and the 
United Nations Environmental Programme in the frame of the Environment Footprint and Life 
Cycle Initiatives. This tool was selected due to its holistic vision, including both the whole 
production chain concept and multi criteria environmental indicators, as well as its 
quantitative, scientific approach to estimating environmental impacts. However, being aware 
of the limitations of LCA tools in its ability to assess the comprehensive sustainability of 
organic production systems, assessment has been complemented by the Response Inducing 
Sustainability Evaluation (RISE) tool). In addition, it is the ambition of the Organic-PLUS project 
to contribute to improving the LCA methodology to make it more suitable for organic 
production systems. 

8.6.3.1 Key Scientific findings 

1) From a holistic environmental perspective, it can be stated that there are other 
environmental hotspot aspects, which may have major importance than those being focussed 
in the Organic-PLUS project. We would highlight fossil fuel-based energy consumption such as 
diesel for labour operations, electricity consumption, and transport. Additionally, water 
consumption, in particular, for dry Mediterranean regions could be an input with negative 
environmental implications, and hence should be seen as a contentious input. These issues 
are relevant for organic and conventional agriculture. 

2) When alternatives to contentious inputs developed and studied in the Organic-PLUS project 
were considered, e.g. compost for peat in growing media, degradable plastic from potato 
starch for covering of soil, these products presented an improvement for some environmental 
aspects, but showed a worse behaviour for others. From the revealed “hot-spots”, it can be 
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derived where efforts can be put if the goal is to develop alternatives which score better in 
LCA. 

3) LCA methodology may be useful to assess environmental effects of agricultural production, 
but requires more development to better grasp the particularities of organic production 
systems. Hence, additional sustainability assessment tools (e.g., RISE) will be applied to 
account for other aspects of organic agriculture at the farm-level. 

4) The main critical aspects found within the life cycle inventory (LCI) of organic crop and 
livestock products include the lack of manufacturing datasets for inputs used in organic 
production systems. There were no available manufacturing datasets for biological control 
agents (BCAs), plant-derived essential oils (thymol, carvacrol, neem), mineral oil, pyrethrin, 
Spinosad and copper oxychloride. Several proposals to improve datasets for organic 
production have been presented (Montemayor et al 2022, under revision). 

5) We have contributed to the development of characterisation factors for biodiversity 
indicators in agricultural production following the work initiated by Knudsen et al (2017). 
These authors developed characterisation factors (CFs) to include biodiversity impacts for 
organic and conventional agricultural production, based on standardised sampling of plant 
species richness in organic and conventional farms across six countries in Europe within the 
temperate broadleaf and mixed forest biome. However, in the context of Organic-PLUS and 
for agriculture in Europe, one limitation of this model is that it does not have CFs for the 
Mediterranean biome, one of the most agriculturally productive areas in Europe. Therefore, 
we have developed CFs for the Mediterranean biome using the methods described in Knudsen 
et al. (2017) and secondary plant richness data from organic grape, olive and arable crop farms 
in Spain, Italy, France and Greece (Montemayor et al., 2022 submitted). 

6) Proposals for further research to improve the environmental assessment of organic 
production systems were made, emphasising that the current dominating impact categories 
are not well suited to discriminate between various farming practices. 
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8.6.3.2 Further research needs 

1) Implementation of specific organic production datasets through local databases, which 
can catch the variability of products and production systems. 

2) Improvement of emissions factors related to organic residue treatments (i.e. composting, 
anaerobic digestion, etc) 

3) Accounting for biological pest control technologies (all methods of plant protection using 
natural mechanisms): Organic "natural" compounds, new upcoming application 
technologies, dissemination and effects of "natural enemies", etc. 

4) Implementing new models to deal with the issues of formulation (adjuvants and 
surfactants, nanoparticles, etc.) and potential metabolites 

5) Better adjustment of emissions modelling and characterisation factors for toxicity of 
inorganic compounds (metals, sulphur, etc.) 

6) Enhancing LCA through biodiversity and ecosystem services indicator models to include 
different agronomic and livestock practices. 

7) Development of more precise soil quality indicators. 

8) Inclusion of antimicrobial resistance indicator. 

9) Extension of assessment to processing, logistics and use phases 

8.6.3.3 Recommendations for stakeholders 

Comparisons between contentious and alternatives show that alternatives may present a 
clear improvement for some environmental aspects, but a worse behaviour for others. Whole 
chain perspective and multicriteria environmental assessment is crucial. In addition to 
contentious inputs, there are other environmental hotspots, which shall be improved, 
including infrastructures such as greenhouse, photovoltaic panel, machinery, fossil fuel based 
energy consumption, diesel for labour operations, electricity consumption, transport, water 
consumption, in particular, for dry Mediterranean. LCA tools are useful but they need 
improvements. ORG+ has made suggestions how to advance on them. 

8.6.4 Additional results on overall sustainability and RISE assessment tool 

This sustainability report is based on the sustainability evaluation of 10 case farms, using the 
RISE (response inducing sustainability evaluation), designed by School of Agricultural, Forest 
and Food Sciences, HAFL. The case farms represent a wide range of organic farms in Europe, 
experimenting with alternatives to contentious inputs. 

Results of the case farm reports were discussed with experts, who have been working with 
the topical WP of Organic-PLUS, WP SOIL, PLANT and LIVESTOCK. Work in progress and results 
from these WP’s have given rise to discussions, which are reflected in this report. Specifically, 
alternatives for conventional manure, copper and antibiotics were identified. 

Regardless of case farm, biodiversity scored in a lower range, but this was not specifically 
linked to any of the contentious inputs. The lack of nutrients on some of the case farms was 
more a conscious choice, than supply problem. Farms owned by community shares had less 
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pressure on income, in other cases the premium for selling organic was high enough to 
compensate for the lower yields. Some farms were in the process of replacement, by using 
composted biogas digestate. 

Replacement of copper by substitution with alternative treatments was not found to be the 
solution. A set of preventive measures was noticed, including more resistant varieties, 
management, combinations of natural repellents, but also the acceptance of lower yields to 
guarantee alignment to the organic principles and not create debatable products towards the 
consumer. 

Antibiotic use in organic livestock was identified as being reduced, but not completely gone. 
Organic livestock farmers increase vaccination, preventive measures and alternative 
treatments, using the farmer schools for gain and exchange of experiences. Ultimately, 
avoidance of animal cruelty by treating sick animals, is thought to be more ethical than culling 
or selling to conventional farms, where animals would potentially live in poorer or even 
industrial conditions. 
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9 Appendix B selected PDFs from all five presentations 
Padova, Italy 2018 
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9.2 Professor Dr Reza Ardakani, Asia (Iran) 
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9.3 Dr Mahesh Chander, Asia (India) 
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9.4 Professor Dr Sang Mok Sohn, Asia (South-Korea) 
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9.5 Professor Dr Raymond Auerbach, Africa (South-Africa) 
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10 Appendix C Vison paper on phase-outs and phase-ins, 
Goesan, South-Korea, October 2022 
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