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ABSTRACT

This report provides a synthesis of stakeholders’ perceptions of knowledge on and use of knowledge
on sustainable soil management, as well as the knowledge needs. The report is based on interviews
with 791 stakeholders in 23 European countries completed in the summer of 2020 in the context of
the EJP SOIL project.

The analysis highlights a number of shortcomings in the current use and coordination of knowledge on
sustainable soil management. For instance, insufficient communication and coordination between
policymakers, researchers and farmers is reported. Most national reports stress that, currently, the
promotion of knowledge on sustainable soil management towards stakeholders is ineffective.
Challenges, for instance, arise because the theoretical knowledge produced at universities is
considered irrelevant or inaccessible to farmers who have a practical approach to soil management. It
is also reported that there is too little continuity in soil research due to project dependence, which is
a challenge because soil research requires long-term investigations. Furthermore, current research
insufficiently supports integrated decision-making of practitioners and policymakers, where different
challenges and trade-offs continuously must be balanced. In some countries, this is partly due to
insufficient funding for dissemination activities, whereas in other countries funding is not utilized
correctly. Additionally, reports broadly agree that there is too little continuity in research due to
project dependence, which is challenging because soil research requires long-term investigations.

In relation to specific areas, knowledge gaps regarding the loss of soil organic matter, carbon
sequestration and exploring the effects of climate change, mitigation and preventive measures. were
identified. A range of other areas also appear as highly important in certain regions — for instance,
ensuring an optimal soil structure, enhancing soil biodiversity, water storage capacity, soil nutrient
retention and use efficiency.

To overcome these challenges, stakeholders stress that it is important to improve the coordination
between policy, research, industry, advisory services and farmers because knowledge about field
activities and sustainable soil management is fragmented and poorly coordinated. Thus, stakeholders
stress that it is important to strengthen intermediaries, such as the advisory service and farmers’
associations, as they are important knowledge brokers, both in terms of improving knowledge
availability and to provide feedback on knowledge gaps to research institutions. Additionally, the need
for strengthening networks and peer-to-peer communication is emphasized because these are useful
platforms for knowledge exchange. Furthermore, it is important to provide incentives for farmers and
improve the visibility of soil challenges for stakeholders, for instance using decision support tools to
highlight the benefit of adopting sustainable soil management.

* This project has received funding from the European Union’s Horizon 2020
. research and innovation programme under grant agreement N° 862695 3
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1. Introduction

The purpose of this report is to provide a synthesis of stakeholders’ perception of knowledge on and
use of knowledge on sustainable soil management, as well as the knowledge needs. The report is part
of a series of stocktakes within the EJP SOIL Work Package 2 that inform the development of a roadmap
for EU Agricultural Soil Management. Other deliverables include a report that identifies current policy
ambitions and future soil aspirational goals (task 2.1) and a report that identifies knowledge availability
and use (researchers’ perspectives) (task 2.2.1), as well as an identification of barriers and
opportunities by scenario development (task 2.3). Although each with a different focus, these reports
are all based on feedback from a national group of researchers and stakeholders. The primary focus is
on knowledge application as shown below. The task, therefore, concerns the knowledge application
compartment of the EJP SOIL knowledge framework (see Figure 1).

The remainder of this report is structured as follows:

® Chapter 2 presents the methodology that has been used by partners to acquire data and in the
compilation of results in this report.

® Chapter 3 presents a synthesis of stakeholders’ perspectives on the status of national agricultural
knowledge systems with respect to sustainable soil management.

® Chapter 4 presents a synthesis of stakeholders’ perspectives on knowledge use and gaps in
knowledge with respect to sustainable soil management.

® Chapter 5 summarizes the conclusions of the analysis.

The objective of this report is not to generalize results statistically beyond the national contexts where
they appear. Rather, the issues that are brought forward in the national reports are important even
when they only appear in one particular setting and not in others.

*Capacity building (training schools, PhDs) \

eEstablished networks (science-science; science-
society, science-policy)

*Continuous knowledge synthesis and feedback
loops

*Dissemination, outreach

#Stakeholder participation

* |dentified soil research knowledge gaps for
(roadmap):
»Sustainable production/food security
» Climate change mitigation
» Climate change adaptation
» Ecosystem services
»Soil restoration
= Policy advice/briefs
= Scientific papers knowledge >
= Long-term field sites for research development sharing

-

knowledge

&transfer

& knowledge
knowledge harmonization,
. ; application organization &
eImproved sustainable soil management PP & «Soil data acquisition and harmonization
guidelines storage -
A i e #Standard protocols for soil analyses
eCertification principles for tools and e el e e
v 4
& VI.S t?w Gekiinal *Geodatabases of soil indicators, properties,
*Decision support ICT tools management systems
°Imp.r_ove.d et _harrnonlzed U *Long term field experiments meta-database
fertilization guidelines
eDemonstrations at long-term field sites
*Good policy and incentives
sInternational reporting
Figure 1: EJP SOIL Knowledge framework.
x* g . . . . . .
* This project has received funding from the European Union’s Horizon 2020
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2. Methodology

The synthesis is based on national reports prepared by 23 EJP SOIL partners. Originally, we planned to
use national workshops with stakeholder representatives as an input to these national reports.
However, face-to-face meetings with stakeholders were impossible to organize in most countries due
to the restrictions adopted to prevent the spread of Covid-19. Therefore, various approaches to
represent stakeholders’ perspectives were adopted by partners.

The social, institutional and environmental context varies considerably across the 23 countries that
comprise the EJP SOIL consortia; therefore, it was important that the analytical setup reflects this
diversity. To ensure comparability between all stakeholders and regions we developed a glossary and
a soil concept framework, which was used across the three stocktakes; this was also used as the
foundation of this report and is found in Ruysschaert et al. (2020: Annex 2).

Furthermore, due to variations in environmental conditions across national contexts and their
implications for which soil challenges and knowledge gaps are relevant to address, challenges and
knowledge gaps were grouped according to the respective environmental zone as classified by
Metzger et al. (2005) (see Figure 2). In the current report, these environmental zones are again
grouped into four European regions that are more broadly used in the EJP SOIL roadmap development
(Central Europe, Northern Europe, Southern Europe (including Turkey) and Western Europe) (see
Figure 3).

2.1 Identifying and recruiting key stakeholders for the analysis

Stakeholder representation is an important foundation for the work in EJP SOIL and a core group of
stakeholders provide input for a number of tasks (National Hubs). Guidelines for selecting and
recruiting stakeholders for the EJP SOIL was provided by EJP SOIL WP9. In acquiring data for this report,
members of the national hubs were asked to provide information for this activity. However, the
composition of stakeholders in the national hubs varies across countries due to differences in
organizational landscape and stakeholder availability. Stakeholders who participated in this exercise
also vary across countries.

A number of partners used existing stakeholder networks from related research projects as a platform
for recruiting stakeholders for this analysis, but, generally, the basis for this report is a rather diverse
representation of different groups of stakeholders. However, some partners also experienced a range
of issues and delays as a result of lacking a network and contact with stakeholders as well as the
restrictions on opportunities for face-to-face contacts that were adopted to prevent the spread of
Covid-19.

2.2 Acquiring data for national reports

As a basis for the national reports, we recommended that partners conducted a series (5-10) interviews
with key stakeholders. These interviews could be completed either face-to-face, by phone/Skype,
email or as part of a focus group. Furthermore, we recommended that partners structured each
interview according to the themes outlined below and planned for an open and explorative
conversation (semi-structured). This enabled stakeholders to present their views and perceptions as
openly as possible and it is inclusive towards unexpected inputs.

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 7



Deliverable 2.7 Report on the current availability and use of ‘ '/ EJ P S 0 I L

soil knOW|edge European Joint Programme

Environmental Zone
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™y

Marc Metzger, 2003

Figure 2: Environmental zones of Europe according to Metzger et al. (2005): Alpine North; Boreal; Nemoral; Atlantic North,
Alpine South; Continental; Atlantic Central; Pannonian; Lusitanian; Anatolian; Mediterranean Mountains; Mediterranean

North; Mediterranean

W not part of EIP project
W Central Europe

W Western Europe

B Northern Europe

B Southern Europe

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement N° 862695 8
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Interview themes:

1. Structure of the agricultural knowledge system in relation to sustainable soil management
Coordination of knowledge on sustainable soil management among key stakeholders
The ability of the knowledge system to influence farming practices
Status of knowledge on sustainable soil management relative to environmental zones
Knowledge gaps in relation to sustainable soil management relative to environmental zones

vk wnN

2.3 Data for this report

Based on these guidelines for stakeholder selection and interview themes, partners prepared a
national report presenting each national context and the difference across environmental zones within
each country. Each national team synthesized interviews for the present report in a web-based
reporting tool (see Appendix A). Reporting requirements consisted of a range of open as well as closed
questions that allowed for comparative analysis across the countries but also allowed partners to
represent perspectives of individual stakeholders or specific national concerns and reflections.
Besides, partners were encouraged to include diverging opinions regarding the need for action or
importance of different knowledge gaps as these may differ across stakeholder categories.

The national reports are based on interviews with a total of 791 stakeholders, representing different
perspectives on knowledge availability and use regarding sustainable soil management (see Table 1).
Although the total number of respondents and stakeholder categories diverge across and within
countries, the selection covers the diversity of European soils, and social and institutional contexts.
However, for some countries, the number of stakeholders is somewhat limited considering the size of
the countries, including France, Norway, Sweden and Turkey.

Most national teams acquired data for the report based on an online survey (see Table 2), developed
around the questions outlined in Appendix A. However, some teams completed the task via online or
phone interviews and others used a combination of methods. However, it is important to bear in mind
that there are substantial social, cultural and institutional differences across countries that make it
difficult to represent the views of stakeholders using the same methodology.

2.4 Data treatment

The reports from partners include qualitative and quantitative elements. This combination provides
different types of information, offering a rich picture on the knowledge on and use of knowledge on
sustainable soil management (Creswell, 2013). The qualitative and quantitative data were analysed in
an iterative process providing complementary insights. The survey findings appear in tables, while
open replies are used to deepen and discuss the insights and to highlight and unfold recurring themes.
The tables containing replies to the closed questions represent an assessment of the national partners
regarding the situation in the country or environmental zone based on the data acquired through the
stocktake. We present quantitative elements using descriptive statistics and deliberately do not use
advanced statistical models for the analysis as the total number of replies is low (N=23) and the
contextual differences are notable across countries, so a statistical analysis would just disguise these
differences. Furthermore, analysis of the open replies was used to highlight recurrent themes and
broaden perspectives of the closed questions. Themes were grouped and regrouped in a process of
constant comparison, developing distinct categories that account for the entire data set (Corbin, 1998;
Silverman, 2011).

The content of the replies for the open questions differed slightly across national reports; therefore,
in this report we have reorganized themes so they are presented in the same discussions, preventing

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 9
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redundancy. Replies to the open questions diverge across countries. Therefore, we refrain from
emphasizing the country from where points originate as comments may also apply to a number of
other countries. The first part of the result presentation (Chapter 3) presents a range of general
conclusions regarding the differences across the countries that are part of the analysis. Further
(Chapter 4), we emphasize the knowledge use and gaps that are most central in each of the
environmental zones.

Table 1: Stakeholder representation.

- E:L P

§| =22 ¢ 2 g £

B IR E: NIy
S |&g & |83 3|2 |8 |¥x8|2825(2|8| R
Austria 1 4 0 3 0 2] 1 0 0 0 0 0 11
Belgium Flanders 4 1 0 0 0 4| 3 0 0 0 1 0 13
Belgium Wallonia 2 11 0 0 1 4| 3 0 0 2 1 2 26
Czechia 1 3 1 1 1 0| 1 0 1 1 1 0 11
Denmark 4 10 0 0 4 2| 6 1 0 0 2 0 29
Finland 0 4 1 0 0 2] 1 3 0 0 2 0 13
France 1 1 1 1 0 0| O 1 0 0 0 0 5
Germany 2 80 0 6 204 | 28| O 6 0 0 9| 75| 410
Hungary 2 3 0 2 1) 2| 2 2 2 1| 1} O 18
Ireland 2 2 1 0 1 O 0 0 0 0 0 7
Italy 2 1 0 5 0 2 2 0 4 0 1 0 17
Latvia 5 2 0 1 41 0| 4 1 0 0 2 0 56
Lithuania 1 3 0 1 2 2| O 0 0 0 1 0 10
Norway 0 0 0 1 1 2] 1 0 0 0 0 0 5
Poland 2 1 0 0 5 2| 0 1 1 0 0 0 12
Portugal 1 3 0 6 0 0| 6 1 0 1 1 0 19
Slovakia 2 3 0 2 0 0] 1 0 1 0 0 0 9
Slovenia 1 13 0 2 0 9| 1 0 0 0 0 0 26
Sweden 0 0 0 0 1 3] 3 0 0 0 0 0 7
Switzerland 9 7 0 4 0 3] 3 4 0 1 0 0 31
The Netherlands 0 0 0 0 0 0| O 0 0 0 0| 14 33
Turkey 0 4 0 0 0of 0| O 0 0 o O 4
United Kingdom 1 5 1 2 2 0| 2 4 1 0 1 19
Total 43| 161 5 37 266 | 68| 37 40| 10 6| 66| 8| 791
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Austria 5 3 0 0 3 0 11
Belgium Flanders 0 0 0 0 13 0 13
Belgium Wallonia 0 0 0 0 26 0 26
Czechia 0 0 0 0 11 0 11
Denmark 0 18 0 0 11 0 29
Finland 0 13 0 0 0 0 13
France 0 0 0 0 5 0 5
Germany 0 0 0 0 0 410 410
Hungary 6 4 0 0 6 2 18
Ireland 0 0 0 0 7 0 7
Italy 0 3 0 0 14 0 17
Latvia 42 4 0 0 10 0 56
Lithuania 6 4 0 0 0 0 10
Norway 0 1 0 0 4 0 5
Poland 0 11 0 0 1 0 12
Portugal 0 0 0 0 19 0 19
Slovakia 0 0 0 0 9 0 9
Slovenia 0 0 0 0 26 0 26
Sweden 0 5 0 2 0 0 7
Switzerland 0 0 0 0 31 0 31
The Netherlands 0 0 0 19 0 14 33
Turkey 0 0 0 0 4 0 4
United Kingdom 0 0 0 0 19 0 19
Total 59 65 0 19 187 457 791
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3. National agricultural knowledge and information systems

This section contains outcomes on stakeholders’ general reflections on the structure and functioning
of the agricultural knowledge and information system in relation to sustainable soil management in
the partner countries.

The concept Agricultural Knowledge and Information/innovation System (AKIS) is widely used to
characterize the exchange of knowledge and the institutions that support these exchanges (Klerkx et
al., 2012; Knierim et al., 2015). The concept denotes a set of agricultural stakeholders, the links and
interactions between them, engaged in the generation, transformation, transmission, storage,
retrieval, integration, diffusion and utilization of knowledge and information, with the purpose of
working synergistically to support decision-making, problem-solving and innovation in agriculture
(Klerkx and Leeuwis, 2009). This approach to knowledge and innovation emphasizes the importance
of systemic connections between different actors around farmers and their importance for the
development of farms. These are highly embedded in local institutions and infrastructures and it is
difficult to compare across countries. Therefore, in line with Knierim and Prager (2015), we distinguish
between the coordination of the knowledge system (concerns the formal links between actors and
cooperation) and the strength of the knowledge system (the presence of supportive actors, resource
availability and that farmers are reached with interventions).

3.1 Coordination of knowledge on sustainable soil management

In a closed question, partners reported stakeholders’ assessment of a range of factors related to the
coordination of knowledge on sustainable soil management (see Table 3). Although considerable
variation is reported across countries, particularly in relation to the performance of the advisory
system, the majority of national reports indicate that, generally, farmers’ access to knowledge was
good and that farmers were well prepared to engage in sustainable soil management when graduating
from agricultural college. However, most partners also reported shortcomings in the coordination
between researchers, stakeholders as well as policymakers, and that initiatives to promote sustainable
soil management were somewhat uncoordinated.

In an open question, partners were given the opportunity to provide their reflections of the
coordination of sustainable soil management within the country. Generally, most partners indicated
that coordination of knowledge use and knowledge production between stakeholders today is better
than previously. However, national reports also documented that there is still considerable room for
improvement and a number of barriers exist preventing the coordination of sustainable soil
management. Below we summarized some of the themes that occurred recurrently in the national
reports; for a detailed overview of specific countries, see Appendix B:

e Particularly reports from some of the large and heterogeneous countries documented a
considerable internal variation in environmental conditions and conventions regarding
coordination of sustainable soil management. Therefore, it is difficult to make generalized
claims that apply throughout the country (and thus also across countries) or to specific
production sectors. Hence, whereas the coordination of knowledge use and knowledge
production was good in one region, it was not necessarily the case across the country. Besides,
countries with variation in climate and soil types further report that this limits transferability
and relevance of research and coordination across space. Additionally, often a mismatch
between environmental zones and administrative boundaries is reported. Furthermore, across

* This project has received funding from the European Union’s Horizon 2020
. research and innovation programme under grant agreement N° 862695 12
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European countries, the farming sector is often fragmented. A number of countries reported
that the farming sector both includes large-scale and professional producers that quickly
respond to policy and market signals, as well as small-scale farmers rooted in traditional
production methods and who may therefore be resistant to change and not supportive of
sustainable soil management.

Often research activities are fragmented due to disciplinary specialization, the participation
of numerous actors in a research project and unclear focus and coordination. Some partners
also stress that few researchers have a good overview of agricultural practice because they are
specialized within a particular field. Furthermore, partners reported diverging views of what
constitutes sustainable soil management, therefore, it is difficult to communicate and
coordinate, when different claims regarding sustainable soil management exist and univocal
terminology lacks. Besides, some research projects yield contrasting results. Additionally, the
often short duration of research projects and the predefined scope imply that coordination is
often not sufficiently prioritized.

A number of partners report that lacking communication among researchers, policymakers
and stakeholders is a hindrance to the coordination of activities and that this could be
improved. Furthermore, partners also report that there is lacking coordination of activities and
limited knowledge transfer within and across countries with comparable environmental
conditions. This implies that research is redundant, or that research results that could benefit
stakeholders in an entire region are not disseminated. Lacking communication across
institutional boundaries may be due to a network scarcity or lacking will to engage
stakeholders. Furthermore, lacking funding for dissemination is stressed as an important
barrier to coordination of knowledge on and use of knowledge on sustainable soil
management. Partners also reported that there is a tendency to allocate resources for
knowledge production (scientific) rather than for dissemination and coordination. Hence,
knowledge production targets a scientific audience, and whether results are useful for
stakeholders or not is of secondary importance. Therefore, stakeholders do not build sufficient
capacity to carry out sustainable soil management informed by scientific principles, and
researchers have a fragmented picture of stakeholders’ reality. A specific aspect relates to data
availability and privacy. Often regulation designed to protect the privacy of farm data (GDPR)
also implies that it is difficult for researchers to get an overview of the actual state of the soil
and soil management issues because access to farm data is restricted.

The lack of coordinating institutions is an important hindrance. Partners from a range of
countries report that the advisory service is an important intermediary, but advisors’ interest
in sustainable soil management varies and the institutional setup around advisors also varies,
implying that their ability to engage in the coordination of knowledge on sustainable soil
management also differs. For instance, several reports emphasize the difference between
commercial and public advisory services. Whereas the first group has good knowledge on
sustainable soil management, others provide commercial advice and do not always have
access to such knowledge but are often driven by short-term economic considerations. Some
partners also report that advisors need to improve their skills in order to properly facilitate
coordination of sustainable soil management and that more training is required for advisors
to obtain skills in assessing farmers’ soil management practices.

Widely across countries, partners report little interest in participating in research and a
lacking demand for knowledge on sustainable soil management among stakeholders. Some

This project has received funding from the European Union’s Horizon 2020
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partners stress that stakeholders express little interest in participating in research projects.
Furthermore, there is insufficient policy support and economic incentives for stakeholders to
adopt recommendations, as stakeholders are more oriented towards the economy.
Additionally, a number of West European partners emphasize that privatization of the advisory
service implies that they must work on market conditions. Thus, they offer only such advice
that farmers request and consequently they have little opportunity to promote new aspects
of sustainable soil management beyond what is currently economically feasible. Additionally,
many farmers across Europe are reported to be challenging to involve in the coordination of
knowledge production and research activities due to seniority.

Table 3: Stakeholders’ assessment of a range of factors concerning coordination of knowledge on
sustainable soil management. For the assessment, respondents were given a five-point Likert scale.

How good is farmers’ | How well are young | How well is the |How good is the
access to relevant | farmers prepared | advisory service | overall coordination of
knowledge about | for sustainable soil | prepared to | knowledge production
sustainable soil | management in | promote regarding sustainable
management? agricultural knowledge on | soil management?
colleges? sustainable soil
management to
farmers?

How well
research
activities in
relation to
sustainable soil
management
coordinated
with policy-
makers?

are

Austria

Belgium Flanders

Belgium Wallonia

Czechia

Denmark

Finland

France

Germany

Hungary

Ireland

Italy

Latvia

Lithuania

Norway

Poland

Portugal

Slovakia

Slovenia

Sweden

Switzerland

The Netherlands

Turkey

United Kingdom

Legend

Somewhat deficient/
Somewhat coordinated

Neutral

_ Good/coordinated
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e Insufficient link between researchers and policy-makers. Several partners report that
internally within governments, soil policies tend to be subdivided across different policy silos.
Therefore, coordinating policy development is challenging and often soil policies tend to lack
a comprehensive vision. Furthermore, policymakers are often not trained in soil management,
and researchers, on the other hand, also lack knowledge about the constraints of policy design
and implementation of public policies. Another hurdle is the lack of both top-down
coordination and bottom-up initiatives because institutions and researchers work individually,
competitively and are sometimes guided by personal interests.

Despite these shortcomings regarding the coordination of knowledge use and knowledge production
between stakeholders, a number of replies also emphasize that the foundation for coordination of
sustainable soil management is improving:

e Increasing awareness about soil-related issues is reported across countries and many events
that disseminate sustainable soil management are organized although outreach can be
improved. For instance, a number of partners report that much information is available and
accessible in field demonstrations, communication in the agricultural press, seminars and
workshops. In some countries, e.g., France, a range of platforms have been developed for the
dissemination of knowledge that are also used internationally. Recent awareness of soil issues
is important for the reach of such platforms. Furthermore, a number of countries including
Denmark and Norway report increasing focus on sustainable soil management in agricultural
colleges as several have initiated projects on soil health. The emerging focus on reducing GHG
emissions also constitutes an important opportunity to improve conditions.

Overcoming challenges in the coordination of knowledge on and use of knowledge on
sustainable soil management

In an open question, stakeholders were then asked to reflect how the coordination of knowledge
production and use of knowledge on sustainable soil management can be improved. A number of
points are raised in response to the challenges raised above.

e A number of stakeholders stress that it is important to improve coordination between policy,
research, industry, advisory services and farmers because knowledge about land-use and
sustainable soil management is scattered and for the moment poorly coordinated. There are
linkages between all actors, but most are ad-hoc and project-based rather than systematic and
long-term. Therefore, better integration of stakeholders would, in many countries, profoundly
improve coordination. In order to do so, there is a need for a systemic, integrative long-term
vision on agricultural soils. Partners report that for policymakers and researchers in some
countries it is important to improve the overview, availability and accessibility of soil data.
This could be ensured by preparing a continuous collection of activity data and setting up
databases for various groups of stakeholders.

e Soil management is often not discussed directly at farm level and farm advisory services should
emphasize this area of farm management and demonstrate the options available to solve the
various soil challenges. Broadly, stakeholders stress that it is important to strengthen
intermediaries, such as the advisory service and farmers’ associations, as they are important
knowledge brokers both in terms of making knowledge available to farmers and for providing
feedback to research institutions. Therefore, they could play a more important role. However,

* This project has received funding from the European Union’s Horizon 2020
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across countries the organization of intermediaries differs substantially, therefore, approaches
should be adapted to the local context. In countries with a fully or partly privatized advisory
service, such as the Netherlands and Denmark, partners stress that it is important to ensure
resources for dissemination of sustainable soil management because farmers do not request
this information by themselves. Other partners stress that the advisory service lacks
competencies to promote sustainable soil management (see Table 3) and stress the
importance of improving such competencies to ensure that the advisory service is able to
promote sustainable soil management. This could, for instance, be achieved by training
advisors.

e Although often a requirement in European projects, local traditions for stakeholder
involvement in research activities and policymaking differ. Several partners stress that it is
important to strengthen networks and farmers’ inclusion in research projects to enable
better coordination within the knowledge system. Conducting this type of participatory
research implies that knowledge producer should work directly with end-users, thus ensuring
that research activities consider stakeholders’ needs.

e A number of partners indicate the need for a more coherent approach to sustainable soil
management in environmental policy-making, and that it is important to prioritize
sustainable soil management in institutional programming.

e Furthermore, partners report that it is important to strengthen farmers’ awareness about soil
challenges and opportunities for sustainable soil management for engagement and improving
participation in the coordination of sustainable soil management (see also next chapter for
further details).

3.2 Strength of the knowledge system

Ways of communicating with stakeholders

In the communication with stakeholders, both commonalities and divergences across countries in the
media use are seen (see Table 4). For instance, a number of communication channels are commonly
used across all or most countries, including advisory service, peer-to-peer groups, printed media, as
well as webpages and blogs. Furthermore, a range of communication channels are commonly not used
in the communication with farmers, including scientific literature, technical reports and social media.

In addition to the platforms mentioned above, an open question enabled stakeholders to indicate
additional information regarding communication. Replies reflected that a range of additional media
were also used in the communication with farmers, including particular events, such as seminars,
workshops and field days. Additionally, informal networks between colleagues or neighbours also play
a role in communication between farmers.

Furthermore, several partners emphasize that often there is little information about sustainable
practices in "traditional" agricultural media, but that such information is often found in more dedicated
outlets; however, this largely restricts information access for farmers at large. Besides, although quite
a lot of information is available via social media, much of this information is not controlled or quality-
checked, thus implying that farmers are also exposed to misinformation. Furthermore, given the
voluntary nature of many of these communication platforms, there is a risk that much critical
information on sustainable soil management does not reach the farmers who need it the most.

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 16
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Table 4: Stakeholders’ replies to the question: “To which extent are different platforms used to
disseminate knowledge on sustainable soil management to farmers?

interest

Social media
Printed media
Electronic
newsletters
Peer-to-peer groups
Farmer

groups

Advisory service
Webpages and blogs
Scientific literature
Technical reports
Other

Austria

Belgium Flanders

Belgium Wallonia
Czechia

Denmark
Finland

France

Germany!

Hungary

Ireland

Italy

Latvia
Lithuania

Norway

Poland

Portugal

Slovakia

Slovenia

Sweden

Switzerland
The Netherlands
Turkey

United Kingdom

- Used ‘ Neutral | Somewhat used - No clear indication

Effectiveness of the communication and knowledge transfer

In a closed question, stakeholders assessed the effectiveness of the knowledge system in producing
and communicating knowledge on and use of knowledge on sustainable soil management (see Table
5).

Legend

In relation to the overall effectiveness of the current knowledge system in communicating sustainable
soil management to farmers there are divergences across countries (see Table 5). For a range of
countries, stakeholders report that the current system is ineffective, including Italy, the United
Kingdom, Austria, Portugal, Switzerland, the Netherlands and Lithuania and Latvia. However, in other
countries, the perception is more positive, particularly for Denmark and Belgium (Wallonia), and
furthermore, in a number of countries partners indicate a more neutral position.
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Table 5: Replies to three questions regarding the strength of the knowledge system in the countries.

To which extent is the To which extent are | To which extent are
current knowledge sufficient resources | sufficient financial
system sufficiently available for the resources available
effective in dissemination of for the production
communicating knowledge on of knowledge on
knowledge on sustainable soil sustainable soil
sustainable soil management? management?
management to
farmers?

Austria

Belgium Flanders

Belgium Wallonia

Czechia

Finland

France

Hungary

Ireland

Italy

Latvia

Lithuania

Norway

Poland

Portugal

Slovakia

Slovenia

Sweden

Switzerland

The Netherlands

Turkey

United Kingdom

Legend To some Neutral To a small

extent extent

Some stakeholders report that current communication is ineffective, and they also indicate a lack in
the resources available to the production and communication of knowledge on sustainable soil
management. Furthermore, stakeholders in Slovenia, Slovakia, France and Belgium (Wallonia) also
indicate a lack in either resources for production or dissemination of knowledge. However, with
respect to resources available for the communication of knowledge, most stakeholders indicate a
sufficient availability of resources for the communication of knowledge on sustainable soil

This project has received funding from the European Union’s Horizon 2020
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management. Additionally, stakeholders indicate quite diverging positions regarding resource
availability for the production of knowledge on sustainable soil management. However, there is also
internal divergence within some of the countries, for instance reported for Belgium Flanders, where
partners report that farmers’ organizations and advisors rate the communication efficiency higher
than policy and research stakeholders.

In an open question, stakeholders were given the opportunity to provide further reflections and their
perspective on the opportunities for further improving the knowledge availability for stakeholders.

Generally, national reports also document that farmers are overloaded with farming, management
and administration tasks, which makes them difficult to access in a communicational context.
Therefore, itis important to improve knowledge availability for stakeholders by using a communication
channel that farmers use and to ensure that the message is adapted to the farmer audience. The
national reports emphasize a number of ways to improve knowledge availability for stakeholders (see
Appendix E), including:

e Qverall stakeholders across countries broadly agree that in research there is too little
continuity due to project dependence, which is a challenge because soil research requires
long-term investigations, and this issue therefore needs to be addressed in a number of
countries. Further, in high-level European projects often sufficient resources are allocated for
the production of knowledge, but these larger projects are not readily accessible to all
stakeholders. However, in smaller projects, the budget for knowledge production and
dissemination is mostly too limited. Moreover, stakeholders emphasize that a more holistic
approach is needed for the assessment of measures and new tools to support integrated
decision-making which is better suited to capturing the trade-offs and synergies of
stakeholders decision-making. Many partners also note that financial support for
dissemination is almost sufficient, but that resources are not always allocated appropriately.
Therefore, the quality of dissemination is often poor and there is insufficient focus on
sustainable soil management and important information only reaches a limited number of
stakeholders.

e Strengthening networks and peer-to-peer communication is emphasized because networks
are seen as a useful platform to exchange knowledge about sustainable soil management,
especially networks between the research community and the farming sector. It is important
for stakeholders to learn from fellow stakeholders who represent the practical reality and
issues that farmers experience, and often recommendations from outsiders are not accepted.
The most important source of information for farmers is someone’s experience of solutions
that are suitable for their conditions in practice. Although there are only few peer groups in
soil related issues, as a general principle it is highly important for farmers to learn from their
peers, because they experience many of the same challenges and are able to communicate to
the practical reality of most farmers. In addition, peer-to-peer communication also offers
opportunities for innovative first-movers to share their experiences with fellow enthusiasts.
Dissemination involving producer or farmer associations is proposed as another effective
communication channel and may help when addressing traditional practices that are highly
ingrained. Therefore, establishing thematic groups for sustainable soil management could
guarantee soil knowledge and research dissemination.

o Reports from stakeholders underscore that demonstrations using real-life examples are a
good form of dissemination because farmers can see the results of experiments in practice. It

* This project has received funding from the European Union’s Horizon 2020
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is not enough for stakeholders to know that they damage soils, they also need workable and
practical solutions; therefore, in the promotion of sustainable soil management
demonstration fields, pilot farms or seminars for conservation and soil improvement practices
are essential. Stakeholders propose that "experienced" farmers should be used (and possibly
compensated) to disseminate knowledge, and it is also suggested as a way to transfer solutions
from one country to the other.

Stakeholders also stress that participatory research that includes farmers in the process
should be promoted to increase coherence and to ensure that research projects lead to
relevant outcomes. This could be done by securing financial support for projects that include
farmers and providing a plan for how results of projects can be applied in practice.

Raising awareness of sustainable soil management issues and improving farmers’
understanding of their soil is emphasized as an important element, not only with farmers but
also with the general public; without raising awareness there will be no pressure on politicians
and scientists to invest in research. Furthermore, consumer awareness of sustainable soil
management could be increased to strengthen the demand for “soil-friendly” products.
Further, particularly for farmers in regions with a heterogeneous geography, it is important
that advice and recommendations are specific to farmers’ contexts to ensure relevance,
accuracy and usability. Although likely diverging across countries, stakeholders across many
contexts emphasize that digital communication is important to improve the availability of
knowledge on sustainable soil management for stakeholders. Accessible and comprehensive
web-based platforms for dissemination should be established for digital communication. Such
platforms could include social media integration to facilitate digital networking. The national
reports further indicate a number of elements that could be emphasized to improve site-
specificity, including smartphone apps and other online decision support tools. Furthermore,
soil analysis is an important element in targeting advice, particularly in regions with little
overview or variation, but it is not always prioritized. Across a number of national reports,
stakeholders express their concerns about the discrepancy between the theoretical research
and the practical knowledge needed at the farm level. For instance, it is mentioned that
research from universities often lacks applicability in the everyday lives of farmers. Further,
stakeholders express that soil science is often presented in a complex language and it is
difficult for farmers to understand and challenging for them to engage with researchers due
to the complexity of the language used. Overcoming the complexity of scientific
communication may be ensured by creating discussion forums that include both farmers,
advisors, policymakers and scientists to discuss ideas or issues. For instance, information in
digital soil maps is difficult to understand for outsiders. It should be easier for stakeholders to
interpret the data that is already available and to understand the implications for their daily
practices. In a number of national reports, stakeholders also emphasize that they need more
focus on applied research and to ensure that research results are applicable. However,
according to many national reports, often university research is too theoretical and not
adapted to farmers’ actual practices, but it is important that research projects take the needs
of farmers into account. Further, knowledge on sustainable soil management is often
fragmented across different groups of researchers or institutions, and broadly across countries
stakeholders emphasize the need to make knowledge more accessible for stakeholders. This
could be ensured, for instance, by developing decision support tools that provide
comprehensive advice on farmers’ field practice. Additionally, regarding resource allocations,
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stakeholders in Denmark stress that sometimes there is a temporal gap from when a new
research need is identified (by stakeholders or government) and until funding is provided to
document effectiveness by researchers. Because researchers cannot work without funding,
this temporal gap prevents researchers from meeting immediate needs.

It is important to improve dissemination of knowledge produced in research projects in order
for it to be adopted by farmers. A part of this task involves the training or retraining of farmers
and advisors. For instance, in the Netherlands, currently, courses are being developed to
provide useful information regarding soil management to advisors (i.e., train the trainers) at
several levels of intensity. This also implies using the communication platforms that are
important for farmers, such as farm demonstrations, farm magazines, farming associations,
web-based platforms and apps, etc. However, the relevant media for communication differ
substantially across countries.

National reports stress that although some stakeholders are passionate about sustainable soil
management, many also experience challenges, which prevents a systematic adoption of
sustainable practices and often farmers cannot implement recommendations due to economic
constraints. Furthermore, often farmers’ organizations are in charge of dissemination activities
in research projects, but often sustainable soil management is not among the key priorities as
communication activities focus on opportunities for improving productivity. Therefore, a shift
in the attitude towards sustainable soil management within the public administration and
farmers’ associations is needed, including an emphasis on economic incentives. It is important
for farmers’ motivation that they can see a benefit of adopting sustainable soil management,
otherwise, they have no incentive to engage in learning programmes. Initiatives can include
taxes, but in motivating learning, it is also important to demonstrate the economic benefits of
sustainable soil management. Countries also have the opportunity to utilize the Rural
Development Programme to support the voluntary adoption of measures for sustainable soil
management.

This project has received funding from the European Union’s Horizon 2020
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4. Status of knowledge on and use of knowledge regarding sustainable
soil management

This chapter contains a synthesis of stakeholders’ reflections regarding the knowledge on and use of
knowledge on sustainable soil management. To complete the task, each national team completed an
assessment of stakeholders’ perceptions of the knowledge on and use of knowledge regarding
sustainable soil management of one or two environmental zones within each country according to the
categorization developed by Metzger et al. (2005). In the analysis, we present perspectives from each
of the environmental zones that are presented in the national reports as well as an aggregation of
these on the four main European regions (Northern Europe, Southern Europe, Central Europe and
Western Europe).

4.1 Challenges to sustainable soil management

Across all environmental zones, a number of challenges are generally perceived as either important or
very important, including maintaining or increasing SOC, ensuring an optimal soil structure, enhancing
soil biodiversity and enhancing soil nutrient retention or use efficiency (see Table 6). Furthermore,
some challenges are primarily perceived as very important in certain regions, while not in others,
including salinization and contamination in Southern Europe, erosion in Southern and Central Europe
and improving water storage capacity in Central Europe.

Identifying knowledge gaps in sustainable soil management

Stakeholders were also asked to indicate the most important research needs (see Table 7). Across all
regions, maintaining and increasing SOC is an area where stakeholders indicate the most important
research needs. Furthermore, a range of other areas also appear as highly important, including
ensuring an optimal soil structure, enhancing soil biodiversity, enhancing water storage capacity,
enhancing soil nutrient retention and use efficiency.

Combining Table 6 and Table 7 reveals stakeholders’ perception of the most critical knowledge gaps
(important soil challenges with important knowledge gaps) (see Table 8). Generally, across all
environmental zones, maintaining and increasing SOC is perceived to be a very important soil challenge
with very important research gaps. The most critical knowledge gaps vary across regions, although
there is also variation within regions. In Central Europe, soil erosion, enhancing soil nutrient retention
and use efficiency and enhancing water storage capacity are assessed to be the most critical knowledge
gaps. In Northern Europe, avoiding N,O/CHs emissions, ensuring an optimal soil structure and
enhancing soil nutrient retention and use efficiency are assessed to be the most critical knowledge
gaps, although indications here are less pronounced. In Southern Europe, avoiding soil erosion,
avoiding contamination and enhancing soil biodiversity are perceived to be the most critical knowledge
gaps. In Western Europe, enhancing soil biodiversity, ensuring optimal soil structure and enhancing
water storage capacity appear to be perceived as the most critical knowledge gaps.

Addressing knowledge gaps

National reports further contain stakeholders’ assessment of a range of tasks to improve soil
knowledge (see Table 9). The table generally illustrates that most tasks are assessed as either
important or very important across partner countries, though particularly pronounced in Northern
Europe. Generally, a number of tasks are considered as very important across all countries, including
improving soil monitoring, increasing availability of existing research for stakeholders and improving
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coordination of knowledge production between stakeholders. Furthermore, with the exception of
Central Europe, a range of additional tasks are emphasized, see elaboration below.

Table 6: Stakeholders’ replies to the question: “How important are the following challenges to
sustainable soil management in the environmental zone according to the stakeholders?”.
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Table 7: Stakeholders’ replies to the question:” How important are research needs for the following
soil challenges within this environmental zone?”.
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Table 8: Identification of the most pressing research needs. This table overlays Table 6 and Table 7,
identifying stakeholders’ perception of the most important soil challenges with the most important

gaps in research.

Maintain/increase SOC

Avoid N20/CHa

emissions

Avoid peat

degradation

Enhance water storage

Enhance soil nutrient
capacity

water/wind/tillage
Avoid contamination
Optimal soil structure
retention/use

erosion)
Avoid salinization

Avoid soil erosion (e.g
Avoid soil sealing

Enhance soil
biodiversity

AT (Alpine South)

AT (Continental)

CZ (Alpine South)

CZ (Continental)

DE (Atlantic North)

HU (Pannonian-Pontic)

Central Europe

PL (Continental)

SK (Continental)

SI (Alpine South)

CH (Continental)

DK (Atlantic North)

FI (Boreal)

LV (Nemoral)

LT (Nemoral)

NO (Boreal)

Northern Europe
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PT (Lusitanian)
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TU (Anatolian)
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IE (Atlantic Central)

NL (Atlantic Central)

i

Western Europe

NL (Atlantic North)

UK (Atlantic North)

UK (Atlantic Central)

Legend

Important soil challenge and very important research need

Very important soil challenge and important research need

Important soil challenge and important research need

Other combinations
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Table 9: Stakeholders’ replies to the question: “How important are the following tasks to improve soil
knowledge in this environmental zone according to the stakeholders?”
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In a series of open questions, stakeholders were asked to detail these knowledge gaps, including
scientific research gaps, gaps in soil monitoring, opportunities for improving knowledge availability for
policymakers and stakeholders. In the following, we present the results of these open questions
grouped according to the four regions. We focused on the recurrent themes but also included aspects
that are emphasized locally and may have broader relevance. For a full overview of the contents of the
national reports please see Appendices F-K.

4.2 Scientific research gaps

In an open question, stakeholders were asked to detail the most important scientific research gaps in
the different environmental zones. A range of themes are emphasized; below we list the recurrent
themes for each environmental zone (see Appendix F for a full overview of each report).

Most important scientific research gaps in Central Europe

e Several countries within central Europe reported a lacking focus on soil science, and
particularly lacking funding for long-term experiments and increasing sampling point density,
which is needed to document changes and long-term effects of agricultural practice,
particularly documenting the effects of sustainable soil management on SOC dynamics.

e Several reports also stressed a lack in the communication and knowledge transfer from
scientists to stakeholders, policymakers and across different scientific environments.
Furthermore, specifically, missing knowledge on the effects of heavy machines on subsoil
compaction and impact on soil fertility and yields, as well as mitigation strategies is noted as
an important shortcoming.

e Austria specifically emphasized that almost no research is available in relation to soil structure,
biodiversity, nutrient retention and water storage capacity.

e Switzerland specifically emphasized that an inventory of sustainable soil management
practices is needed, rather than general principles regarding soil management. Furthermore,
specifically in relation to draining, research is needed on how drainage can be optimized to
minimize environmental impacts, for example by dynamic regulation of the groundwater level.
Furthermore, documentation of long-term effects of chemical and mechanical crop protection
strategies on soil quality is needed.

Most important scientific research gaps in Northern Europe

e Conservation agriculture and cultivation methods to implement cover crops are generally
highlighted as important scientific knowledge gaps by stakeholders.

e Generally, across national reports, stakeholders emphasized the need for more integration,
interdisciplinarity and collaboration between different research environments and with
stakeholders in relation to soil research.

e SOC is mentioned as a specific issue to increasingly address in several reports, particularly
methods to improve carbon sequestration and reliable methods to measure soil organic
carbon and GHG emissions.

e Specifically for Denmark, the interaction between soil and modern technology is raised as an
important issue.

e Specifically for Latvia, opportunities for sustainable soil management on medium-large farms
are raised as a current shortcoming.
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e Particularly for Sweden, cultivation of cover crops and stimulation of soil biology to increase
soil health is not addressed by current research programmes.

Most important scientific research gaps in Southern Europe

e Generally, the consequences of agricultural practices for soil quality and biodiversity are
emphasized as a current shortcoming as well as the need for integrated agricultural
management, effects of climate change and long-term soil quality monitoring programmes.

e Specifically for Italy, competition across knowledge institutions, a lacking focus on soils and
poor coordination of research activities are highlighted as a major shortcoming. Furthermore,
research is focused on academia and lacks a direct link with farmers’ needs, especially in
relation to communicating results.

e Specifically for Portugal, a range of specific issues are identified in different environmental
zones, including the effect of agricultural practices on soil quality and biodiversity, strategies
and techniques to improve soil fertility and reduce land degradation, identification and
evaluation of emerging pollutants (drugs, microplast) in soils and drainage water. Additionally,
a range of other elements are emphasized, see Appendix F for details.

Most important scientific research gaps in Western Europe

e Generally, across national reports from the region, there is a request for knowledge and new
management strategies for sustainable soil management to maintain or increase SOC. There
are a number of important unanswered questions regarding carbon sequestration potential of
measures, for instance including novel crops, cover crops and the extent to which roots
contribute to SOC. Furthermore, alternative options for the use of organic soils that are taken
out of production are also emphasized as an important element.

e Several partners also note that there is a need for more research on soil biological quality
indicators and the effect of different levels and related soil functions.

e Another research gap is the development of integrated approaches for assessment and
documentation of sustainable soil management measures including in the dissemination of
research results.

e Particularly for Belgium (Flanders), stakeholders indicate a shortcoming with respect to the
potential of new technologies (soil scans, drones, satellite images, sensors, tractor data) and
how they can be combined with other data (e.g., crop growth models, weather data) to map
variations in soil quality and to increase crop yield potential; additional aspects are mentioned
in Appendix F.

e Particularly for Ireland, it is emphasized that there is a critical research need on arable farming
systems that retain soil structure and the productive function of soils through allowing
efficient use of and retention of nutrients and water. Furthermore, there is a need for
integrated decision support and assessment of best management practices to solve multiple
challenges simultaneously.

e Particularly for the United Kingdom, nutrient use efficiency within plant-soil systems at the
farm level and the role that liming or the introduction of multispecies swards may have on
different soil ecosystem services are emphasized as current shortcomings.

Although research needs are somewhat regionally specific, among stakeholders across environmental
zones, a number of gaps in current scientific research are emphasized as particularly important. This
includes elements that are important to ongoing policy-making in relation to soils, such as perspectives
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regarding the loss of SOM and carbon sequestration and exploring the effects of climate change,
adaptive and mitigative measures. Furthermore, national reports stressed the need for long-term
research programmes, as changes to soil management practices are only visible in a long-term
perspective and cannot be observed during ordinary research projects. Furthermore, many
stakeholders make comments regarding research design, emphasizing the need for research activities
that can inform the real-life situations and dilemmas of stakeholders. Therefore, increasingly including
stakeholders in the research process, producing research that supports integrated management and
decision-making in relation to soils and ensuring effective and broadly reaching dissemination of
research activities are emphasized. Furthermore, across research environments, the need for better
coordination of research activities across different research institutions and epistemic communities
should be prioritized because this is currently lacking.

4.3 Gaps in current soil monitoring

In an open question, stakeholders were asked to detail the most important gaps in current soil
monitoring systems in the different environmental zones. A range of themes are brought up detailing
these more overall aspects; below we list the recurrent themes for each environmental zone (see
appendix G for a full overview of national reports).

Most important gaps in current soil monitoring in Central Europe

e For several environmental zones, partners stressed that current soil monitoring is inadequate
and needs to be improved as part of environmental monitoring, a problem which is partly
caused by a lack of funding, low sampling density and lacking standardization of sampling
procedures due to regional administrations.

e Particularly for Austria, there is no uniform monitoring system. The report suggests developing
an easily accessible online tool allowing farmers to enter their data or to choose sites that are
sampled regularly every 5-6 years. Moreover, it is questionable how representative
experimental current sites are.

e Particularly for Slovakia, soil monitoring should be harmonized with surrounding countries,
because there is a benefit in knowledge exchange. Furthermore, procedures for obtaining and
evaluating data from forest soil monitoring are not harmonized and their connection to the
monitoring of agricultural soils is missing.

e Particularly for Slovenia, results of soil monitoring are not available to the public and it is
necessary that users are connected to databases.

e Particularly for Switzerland, the management (incl. drainage) of the monitoring sites should be
described and assessed to evaluate management effects. Further, all sites should be evaluated
with an integrated set of soil quality indicators instead of just single parameters.

Most important gaps in current soil monitoring in Northern Europe

e No commonalities are identified in the national reports for Northern Europe.

e Denmark has a strong tradition for monitoring, but improving the accuracy of soil monitoring
is needed because of an ongoing transition to a more targeted approach to regulation.
Therefore, it is important to improve site-specific databases for both precision agriculture and
targeted regulation. Particularly, more site-specific measurements of soil carbon content are
needed.

e Particularly for Latvia and Lithuania, soil monitoring is inadequate and relies on private
initiatives.
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e Particularly for Norway, the most important gaps in soil monitoring include documenting the
effect of various measures on carbon sequestration. There is also a need to monitor soil
biology, e.g., how soil life is affected by food production under different production systems.

Most important gaps in current soil monitoring in Southern Europe

e National reports across Southern Europe broadly indicated that local monitoring activities are
inadequate and are carried out without enough national or international coordination,
particularly with respect to soil quality and biodiversity. Reported shortcomings include lacking
definition of relevant indicators, baselines and thresholds, targets, reference system and
monitoring plan. Therefore, it is difficult to evaluate trends, and mitigating measures cannot
be undertaken.

e Furthermore, several partners reported difficult access to monitoring data. An online platform
gathering standardized and georeferenced monitoring data would be a useful resource for
stakeholders.

e Particularly Portugal and Italy reported an absence of historical data and functioning
monitoring programmes that enable temporal data series to be developed.

e Turkey reported that the parameters used in soil monitoring are insufficient.

Most important gaps in current soil monitoring in Western Europe

e Across Western Europe, national reports stressed that improving soil monitoring is needed to
fulfil policy objectives and to get a better understanding of the current soil status. A number
of elements are emphasized, including monitoring chemical, physical and biological soil data
and effects of sustainable soil management practices.

e Additionally, national reports indicated that monitoring data should also be comparable and
stored in a central and accessible database, so stakeholders have easy access.

e Particularly for Belgium (Flanders), stakeholders expressed the need to investigate how
satellite or other remote sensing data could be used to map soil challenges.

e Particularly for Belgium (Wallonia), there is little or no information on soil carbon stocks due
to the lack of information on bulk density.

e Particularly for Ireland, indicators to capture spatial and temporal changes in soil carbon stocks
are needed.

e Particularly for the Netherlands, monitoring programmes are fragmented and focused solely
on one policy or soil aspect, which prevents general usability.

e Particularly for the United Kingdom, no comprehensive soil monitoring programmes are in
place at the moment.

Inadequate monitoring is reported across most environmental zones, where much soil monitoring
relies on uncoordinated private or regional initiatives, and without much national or international
coordination. Furthermore, often monitoring systems lack proper definitions of relevant indicators,
baselines and thresholds, targets and a detailed monitoring plan. This prevents model development
and effective assessment of policy interventions. Therefore, it is important to ensure standardization
of monitoring and the establishment of monitoring programmes, also beyond individual countries,
ensuring comparability and making data available for stakeholders. Furthermore, it is important to
improve site-specific databases to sustain targeted policymaking and to ensure opportunities for
precision agriculture.

* This project has received funding from the European Union’s Horizon 2020
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4.4 Improving relevance for policymaking

In an open question, stakeholders were asked to detail how knowledge on sustainable soil
management can be made more relevant for policymaking. A range of themes are brought up; below
we list the recurrent themes and national specifics (see appendix H for a full overview of each national
report).

Improving relevance in Central Europe

e Generally, all partners stressed that the communication between researchers and
policymakers needs to be improved. It is essential to transfer knowledge from scientists to
politicians in a clear and concise language adapted to the policy process, but uncertainties and
complex language often lead to confusion and do not motivate solutions. Furthermore,
relevant scientific output should be presented in summaries of findings written specifically for
politicians (not just scientific abstracts).

e Furthermore, networks between researchers and policymakers are very important and thus
could be established to improve communication between universities and ministries if not
properly in place.

e Particularly for Hungary, development and application of indicators for sustainable soil
management are needed to assess and communicate the relationship between land use and
soil challenges.

e Particularly for Slovakia, soil policies detailing emission standards should be developed; if
policies are not available, it is very difficult to develop emission projections. Furthermore,
policymakers do not have enough knowledge nor enough tools to ensure sustainable soil
management - this should be improved.

e Particularly for Germany, stakeholders - especially farmers - are concerned with economic
and administrative issues as barriers to implementing sustainable and climate-smart soil
management options, such as “insufficient financial support”, “insufficient willingness to pay
by consumers”, “insufficient incentives”, “narrow framework in policy/legislation”. We
conclude from the survey that new strategies for communication and knowledge transfer
should address these issues.

Improving relevance in Northern Europe

e Generally, reports emphasized the need to improve the network between policymakers and
researchers and to ensure funding for research that is relevant to policymaking in relation to
sustainable soil management.

e Particularly for Denmark, reports emphasize that research should be more cross-disciplinary
for policymakers to understand possible trade-offs and that there is a demand for policies that
offer solutions to multiple challenges at the same time.

Improving relevance in Southern Europe

e There is a need to improve communication with policymakers about the benefits of
sustainable soil management at a regional and national level, highlighting the detrimental
effects of soil challenges and of not protecting soils from degradation processes with real
examples. Furthermore, it is important to strengthen the science-policy interface regarding
sustainable soil management, for instance with learning activities for policymakers in relation
to soil challenges and mitigation measures.
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e Knowledge production should be linked to environmental and European policies to improve
relevance for policymaking; currently, there is a lack of regulation that frames research
activities and sustains the dialogue between researchers, farmers and policymakers.

Improving relevance in Western Europe

e Generally, raising awareness about soil-related issues among policymakers is emphasized as
an important element to convey the local specifics of sustainable soil management and risk
levels for various soil challenges.

e To improve knowledge gaps for policy development, there is a need for a long-term
perspective in research activities. Furthermore, there is a need for indicators and benchmarks
in soil policy to monitor soil quality in light of the soil challenges.

e In communication with policymakers, it is important to develop a synthesis of already existing
soil knowledge because currently it is very fragmented and does not enable integrated
decision-making.

e Particularly for Belgium (Flanders), stakeholders expressed the need for more practice-
oriented and feasible policies with stimulating instead of controlling regulations.

e Particularly for France, it is important to improve the integration of social and economic
elements to make knowledge more understandable and acceptable to stakeholders and
policymakers.

e Particularly for Ireland, it is important to develop policy options that account for the variable
capacity of soil types to deliver in terms of production and other soil-based ecosystem services
such as climate regulation.

Generally, similar issues are raised in otherwise quite different social and political contexts. This
includes the need to raise awareness among policymakers with respect to sustainable soil
management and soil degradation. Across a number of national reports, stakeholders propose that
this could be improved by developing networks between researchers and policymakers to extend
communication between universities and ministries if not already in place. Furthermore, there is a
need to improve communication of scientific results and translate findings into a language that is
understandable for policymakers and that policy advice addresses concerns in ongoing policy
processes. This implies that research results should be communicated in a clear and concise language
and that relevant scientific output is presented in brief summaries targeted at policymakers. Finally,
research activities and policymaking need to be increasingly aligned to ensure that research is able to
yield policy-relevant knowledge and supports the integrated decision-making of policy processes, as
currently soil research is too fragmented. This implies clear targets and indicators in policies and
funding for more integrated and long-term research activities.

4.5 Gaps in the availability and use of knowledge on sustainable soil management
according to stakeholders

In an open question, stakeholders were asked to detail gaps in the availability of knowledge on
sustainable soil management. A range of themes was brought up; below we list the recurrent themes
and national specifics (see appendices | and J for a full overview of each national report).

Gaps in the availability and use of soil knowledge in Central Europe
e Generally, national reports indicated that a lot of research is already produced, but also that
transfer to the public, farmers, politicians and spatial planners is missing and acceptance
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among farmers is not ensured. Hence, too little attention is paid to capacity building,
awareness-raising and advisory activities, and there is a lack of promotion of sustainable soil
management. For communicating with farmers, practical workshops and popular articles are
important means.

e |t is important to promote information exchange between stakeholders, especially farmers.
For instance, social networks are important, as a lot of knowledge can be shared. Furthermore,
operational groups using farmer-to-farmer dissemination of sustainable soil management
should be promoted to increase their reach.

e Several reports emphasize that the use of new technologies should be supported financially.
For instance, the application of knowledge on sustainable soil management can be supported
through lifelong learning and financial support, by making basic training a condition for direct
payments, as mentioned in the national report for Slovakia. Furthermore, the Swiss national
report emphasized the need for site-adapted and more flexible direct payments.

e Particularly for Austria, in the continental zone, there are many initiatives that promote
farmers’ knowledge and new practices on sustainable soil management. However, in the
alpine region, there are no associations engaging in educating and connecting farmers, besides
events by the agricultural chambers and farming schools.

e Particularly for Switzerland, an integrated, site-adapted perspective on sustainable soil
management that accounts for complexity and trade-offs needs to be developed.

Gaps in the availability and use of soil knowledge in Northern Europe

e Across national reports, the lack of practical experiences showcasing the beneficial effects of
sustainable soil management is emphasized, as well as exchange of these demonstration farms
and other peers. Furthermore, in promoting sustainable soil management it is important to
make use of peer-to-peer groups, as these are important for farmers.

e Particularly for Denmark, currently the public debate is about opportunities to convert land
use on organic-rich meadows that function as a source of CO,. By changing management
practices, these areas may potentially become sinks rather than sources, but this transition
requires some basic knowledge on how this transition can be organized to become successful.

e Particularly for Sweden, stakeholders stressed that there is no easy access to the information
published by SLU or other universities. Research has to be demonstrated and disseminated in
popular science outlets.

Gaps in the availability and use of soil knowledge in Southern Europe

e Throughout the region, stakeholders expressed that there is a lack of demonstration activities
involving stakeholders that promote sustainable soil management as stakeholders lack
capabilities in that regard. Therefore, more field experiments and observations should be
carried out, showing and quantifying the economic benefits of sustainable soil management.
Greater involvement of farmers in the organization and dissemination of research is preferred
because the best dissemination activities involve farmer-to-farmer learning. Generally,
stakeholders express that they experience a lack of demonstration farms and that there are
too few dissemination activities. Furthermore, researchers often use their results for scientific
publications, which are irrelevant and often not disseminated to farmers.

e Showing and quantifying economic benefits and also using subsidies in the promotion of
sustainable soil management should increasingly be prioritized. Courses involving all
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stakeholders focusing on specific territorial characteristics should be organized, also rewarding
the participation as it is important to highlight site-specific conditions.

e Particularly for Italy, it is emphasized that digital platforms should be used more, also through
the involvement of farmers’ organizations. Information should be managed in web portals,
making both basic and practical information available. Furthermore, knowledge on the
following topics is reported as lacking by several Italian stakeholders: i) avoiding soil erosion
and soil contamination; ii) correct SOM management; iii) the positive impacts of sustainable
soil management; iv) the interaction erosion-crop; v) knowledge about the soil mineral matrix;
vi) the interaction soil-machinery; and vii) the importance of intercropping. Furthermore,
carbon sequestration and fertility recovery are aspects still to be developed.

e Particularly for Portugal, it is important to implement thematic network projects involving
farmers and their organizations. Furthermore, a rural extension service is lacking or,
alternatively, an accessible information repository could be developed. Generally,
stakeholders expressed that research results are very poorly communicated towards
stakeholders. Furthermore, there are specific knowledge gaps pertaining to the climate
change that may lead to an increase in the following challenges to the soil: erosion, loss of
organic matter, loss of biodiversity (soil and general), salinization, and eutrophication of
surface waters.

Gaps in the availability and use of soil knowledge in Western Europe

e Across national reports from Western Europe, the importance of promoting the use of
knowledge on sustainable soil management is emphasized. Therefore, soil knowledge must be
understandable and adapted to the target audience. This requires the production of adequate
communication and tools for farmers. Several ideas are listed for the promotion of knowledge
application; most stress the need for more communication and networking between different
stakeholders. Information about sustainable soil management does not reach farmers
automatically, and gathering information is resource-demanding since the information is
highly fragmented. Furthermore, farmers are already very busy and do not necessarily have
time to read scientific reports. Therefore, popularized information (but technical enough for
farmers to understand and be able to implement properly) would be welcome. Furthermore,
demonstrations would allow farmers to see the positive effects on soils (but also their
economic profitability). Furthermore, farm advisors should also play a role in the transmission
of knowledge, as these are important in farmers’ decision-making.

e Several reports also emphasized the need for developing tailor-made advice, providing an
answer to the key question: which sustainable management practices are most (cost) effective
and are most suitable for a specific farm type and what are the benefits and preconditions.
Generally, the availability of regional-, soil-, farm-, or even field-specific information is lacking,
making it difficult for farmers to judge the usefulness of the information and to make adequate
management decisions.

e Finally, a number of reports stressed that an important precondition for the promotion of
knowledge on sustainable soil management to farmers is to show how it will impact the long-
term productive capacity of the soil and ideally to highlight the economic value of
interventions.

e Particularly for Belgium (Flanders), stakeholders expressed the need for knowledge on soil
biodiversity, e.g., what is the impact of crop rotation on soil biodiversity (and the extensive
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effects this has on, e.g., water availability, plant health). What is the effect of green manure
and water availability on the next crop? What is the effect of no-till and weed management?
How to enhance soil organic matter (in sandy soil)?

e Particularly for Belgium (Wallonia), research in organic conservation agriculture is lagging far
behind compared to other countries. There may be inspiration from already innovative
research in Switzerland and France, etc.

e Particularly for France, gaps in knowledge availability include: 1) Impact of different
sustainable soil management practices on the biological quality of soils; 2) dynamics of bio-
aggressors (ecotoxicity, plant diseases) according to the sustainable soil management
practices implemented; 3) systematic campaigns for data acquisition to develop statistical
modelling approaches to complement the use of deterministic models; 4) long-term
observation and experimentation devices: support for the devices and proactive intervention
for creation, monitoring and exploitation, and 5) construction of (typological) databases on
sustainable soil management practices and on the nature of soil-related inputs.

e Particularly for Ireland, stakeholders emphasized knowledge gaps pertaining to management
practices that enhance carbon sequestration, particularly the more stable carbon pools at
depth; alternative options to manage and protect organic-rich soils that are under productive
agriculture; the role of soil structure in reducing nutrient losses to the air or water; and
quantifying how nutrients are lost.

Generally, national reports indicate that a lot of research is already produced, but also that transfer to
the public, farmers, politicians and spatial planners is somewhat missing in most regions. Throughout
Europe partners report that there is a lack of demonstration activities that promote sustainable soil
management in a relevant way for stakeholders. For instance, stakeholders often express the need for
practical experiences showcasing the beneficial effects of sustainable soil management. Furthermore,
the level of information exchange between stakeholders is reported as insufficient. Generally, the
availability of regional-, soil-, farm-, or even field-specific information lacks in most countries.
Therefore, it is difficult for farmers to assess the usefulness of the information they receive, because
it is considered too broad and generic, and therefore insufficient to make adequate management
decisions. Finally, a number of reports emphasize the importance of highlighting economic
implications of sustainable soil management for farmers and supporting the introduction of new
technologies and practices with economic incentives, for instance using funding from the Rural
Development Programme.

4.6 Divergences across stakeholder categories

In an open question, partners were asked to detail whether there are disagreements in reports across
stakeholder categories. Even though most partners do not report any divergence in relation to this
aspect, national reports present a rather diverse picture across different countries (see Appendix K). It
is notable that the divergences that are reported in stakeholders’ perception of challenges, knowledge
gaps or how to address and prioritize these challenges relate to their perspective as stakeholders.

Generally, across some reports, stakeholders are concerned about the state of soils and are keen to
preserve and improve it. However, a number of disagreements occur recurringly, which is not only due
to different levels of knowledge or skills between stakeholders but to deep-rooted conflicts of interests
and perspectives. For instance, farmers are often reported seeing things from a practical perspective
and place a high value on the production potential of their farmland, and therefore they look at their
soil as an important resource for their business. However, farmers are not uniform, and there are
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reports of divergences among different groups of farmers such as organic and conventional or
stakeholders of Conservation Agriculture. Policymakers on the other hand focus on opportunities for
intervention and for effective ways to monitor the progress of interventions. Other stakeholders such
as environmental NGOs are reported to show a higher degree of concern for aspects that are not
directly linked to the production potential of the farmland, such as ecosystem services, biodiversity,
water quality, etc.

These different perspectives are expressed in reported divergences in relation to soil challenges,
intervention opportunities and whether sufficient knowledge is available. For instance, a number of
reports stressed that farmers and farmers’ representatives prefer more flexible regulatory designs that
enable a certain degree of freedom, while others are more concerned with policy enforcement,
arguing that regulations should be simple, effective and controllable. Furthermore, there are also
reports of disagreements on whether current research is sufficient or should be redesigned to reflect
the needs of certain stakeholder groups - for instance, disagreements regarding whether sufficient
knowledge is available for public interventions, and researchers argue that there is a scarcity of
resources for research, while advisors and stakeholders argue that current knowledge is sufficient, but
insufficient resources are available for dissemination.

However, all farmers care about soils because soils are important for farmers’ ability to maintain or
increase their agricultural production. This common interest in maintaining soils can be used as a lever
for attention and action, depending on the efficacy of communication to bridge the different
perspectives of stakeholders.
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5. Conclusions

The purpose of this report is to provide a synthesis of stakeholders’ perceptions of knowledge on and
use of knowledge on sustainable soil management, as well as the knowledge needs.

Generally, there is considerable variation in perception and use of knowledge across countries, but a
number of shortcomings in the use and coordination of knowledge on sustainable soil management
are documented. For instance, insufficient communication and coordination between policymakers,
researchers and farmers is reported. Furthermore, some of the large and heterogeneous countries
report a significant internal variation in environmental conditions, farming sectors and a lack of
coordinating institutions.

Most national reports stress that currently the promotion of knowledge on sustainable soil
management towards stakeholders is ineffective. Challenges for instance arise because the theoretical
knowledge produced at universities is considered irrelevant or difficult to access and translate for
farmers who have a more practical approach to soil management. Furthermore, current research
insufficiently supports integrated decision-making of practitioners and policymakers, where different
challenges and trade-offs need to be balanced. In some countries, this is partly due to insufficient
funding for dissemination activities, but in other countries partners report that current resources are
not utilized correctly. Additionally, reports document that according to stakeholders there is too little
continuity in research due to project dependence, which is a challenge because soil research requires
long-term investigations. This issue needs to be addressed in a number of countries.

To overcome these challenges, stakeholders stress that it is important to improve the coordination
between policy, research, industry, advisory services and farmers because knowledge about field
activities and sustainable soil management is fragmented and currently poorly coordinated. Therefore,
across many countries, stakeholders stress that it is important to strengthen intermediaries, such as
the advisory service and farmers’ associations, as they are important knowledge brokers, both in terms
of improving knowledge availability and to provide feedback on knowledge gaps to research
institutions. Furthermore, several partners stress that it is important to strengthen networks and
farmers’ inclusion in research projects to enable better coordination of knowledge production and use.
Additionally, improving networks and peer-to-peer communication are emphasized because these are
seen as useful platforms to exchange knowledge about sustainable soil management. Furthermore, it
is important for farmers’ motivation that they can see a benefit in adopting sustainable soil
management, so there is a need to change incentives with policymaking and improve the visibility of
soil challenges for stakeholders, for instance using decision support tools.

In relation to knowledge availability and use, a number of gaps are emphasized as particularly
important by stakeholders. These include elements that are important for policymaking, such as
knowledge regarding the loss or sequestration of soil carbon and exploring the effects of climate
change, and measures for mitigation and adaptation. A range of other areas also appear as highly
important, particularly in some regions - for instance, ensuring an optimal soil structure, enhancing
soil biodiversity, enhancing water storage capacity, enhancing soil nutrient retention and use
efficiency.

Inadequate monitoring is reported across most environmental zones, where much soil monitoring
relies on uncoordinated private or regional initiatives and monitoring standards are poorly coordinated
across regions. Regional-, soil-, farm-, or even field-specific information is lacking in most regions. This
implies that it is difficult for stakeholders to assess the usefulness of the information they receive,

;* . *** This project has received funding from the European Union’s Horizon 2020

. research and innovation programme under grant agreement N° 862695 37



European Joint Programme

Deliverable 2.7 Report on the current availability and use of i// EJ P S O I L

soil knowledge

because it is considered too broad and generic and therefore insufficient for management decisions.
Finally, a number of reports emphasized the importance of highlighting economic implications of
sustainable soil management for farmers and supporting the introduction of new technologies and
practices with economic incentives, for instance using funding from the Rural Development
Programme.
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Appendix A: Template for national reports

This Annex contain the reporting template for EJP SOIL task 2.2.2 as provided to partners.
Guidance for completing this template is found in the document: "Guidelines for work package 2

(task 2.1-2.2-2.3)".

Section #1 Background information

Which country do you report from here?

@ O Austria

@ U Belgium Flanders

3 W Belgium Wallonia

@ W Czechia
G W France
© W Denmark
(7 W Estonia
@® W Finland
@ O Germany
o) L Hungary
an W lIreland
12 O raly

@3) U Latvia

a4) W Lithuania

as) [ The Netherlands

t1e) U Norway
a7 W Poland

@8) U Portugal
19) U Slovakia
o) W Slovenia
@n O Spain

22y W Sweden

@3 W Switzerland

@4 W Turkey
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25 W United Kingdom

How were interviews for this task completed? (please note the number of interviews in each
category)
Face-to-face
Phone or videolink
Focus group
Online focus group or
webinar
Email

Other

How many stakeholders from different categories are included in the reporting of this task?
Policymakers

Research communities
Research funders
Educational institutions and
farm schools

Farmers & demonstration
farms

Advisors

Farmers' organisations
Agro-industry, supply &
retail

Laboratories

National science testing and

verification centers etc.

NGOs

* This project has received funding from the European Union’s Horizon 2020
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Reflections regarding the selection and representation of stakeholders? (max 500 words)

Section #2: Structure and function of the agricultural knowledge system in
relation to sustainable soil management

The following two sections present a range of general questions, to clarify the structure and
functioning of the agricultural knowledge system in relation to sustainable soil management.
Towards the end of each section you will be provided with a couple of open question that enable
you to deepen your replies to the structured questions in the beginning.

2.1 Coordination of the knowledge system

Coordination of the knowledge system refer to the nature of the formal links between
stakeholders and coordination of soil knowledge production and communication.

According to stakeholders how well is farmers access to relevant knowledge about sustainable soil
management?

m W Very good

@ U Good

@ O Neutral

@ U Somewnhat deficient

) O Very poor

According to stakeholders how well are young farmers prepared for sustainable soil
management in farm schools?

m O Very well prepared

@ O Well prepared

3 W Neutral

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 41
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4 [ Somewhat poorly prepared

) W Very poorly prepared

According to stakeholders how well is the advisory service prepared to promote knowledge

on sustainable soil management to farmers?
m O Very well prepared

@ W Well prepared

3) W Neutral

4 [ Somewhat poorly prepared

) W Very poorly prepared

According to stakeholders how well is the overall coordination of knowledge production

regarding sustainable soil management?
m O Very well coordinated

@  Q Coordinated

3 Neutral

@ [ Somewhat coordinated

) W Uncoordinated

How well are research activities in relation to sustainable soil management coordinated with
policy-makers?

m O Very coordinated

@ W Coordinated

3 U Neutral

@ [ Somewhat coordinated

) W Uncoordinated

Other reflections regarding the coordination of knowledge use and knowledge production
between stakeholders? (max 500 words)

* This project has received funding from the European Union’s Horizon 2020
. research and innovation programme under grant agreement N° 862695 42
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How can the coordination of knowledge production and use regarding sustainable soil
management be improved? (max 500 words)

2.2 Strength of the knowledge system

The strength of the knowledge system depends on the focus of resource allocations, public
investments and engagement for instance in advisory service, knowledge production, knowledge
exchange and that farmers benefit from such activities.

To which extent is the current knowledge system sufficiently effective in communicating
knowledge on sustainable soil management to farmers?

m O Highly effective

@ O Effective

@ O Neutral

@ [ Somewnhat effective

) QO Ineffective

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 43
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To which extent are different platforms used to disseminate knowledge on sustainable soil

management to farmers?

Social media

Printed media

Electronic newsletters

Peer-to-peer groups

Farmer interest groups

Advisory service

Webpages and blogs

Scientific literature

Technical reports

Other

Highly used

Used

ao) QA

ao) A

ao) A

ao) A

ao) A

ao) QA

ao) QA
ao) QA

e

Neutral

an
an

an

an

an

an

an
an

EJP SOIL

European Joint Programme

Somewhat

used

a2 Q

a2 QA

a2 QA

a2 QA

a2 QA

a2 QA

a2 Q
a2 QA

Not used

a3 Q4

a3y A

a3y A

a3y 4

a3y 4

a3 Qd

a3 Qd
a3 Qd

Other platforms used and other reflections regarding media for communication? (max 500 words)

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695
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To which extent are sufficient resources available for the dissemination of knowledge on
sustainable soil management?

m O To avery high extent
@ W So some extent

3 W Neutral

@ W To asmall extent

6 W Not at all

To which extent are sufficient financial resources available for the production of knowledge on
sustainable soil management?

m O To a very high extent
@ U So some extent

@ O Neutral

@ U To a small extent

) W Not at all

Reflections regarding the dissemination of knowledge on sustainable soil management (max 500
words)

How can knowledge availability for stakeholders be improved? (max 500 words)

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 45
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Section #3: Status on knowledge of sustainable soil management in
relevant environmental zones

In this section we ask for stakeholders assessment of the knowledge needs in one-two most
relevant environmental zone in the country. The soil and climatic conditions differ quite a lot
across countries and the knowledge gaps may differ accordingly. Therefore, in this section we ask
you to complete an assessment of the knowledge gaps in one-two most relevant environmental
zones in the country. For each environmental zone you are asked to inform:

First pedo-climatic zone

Which pedo-climatic zones do you report for here?
m O Alpine North

@  Q Alpine South

@3 U Atlantic Central

@ [ Atlantic North

) U Boreal

6 W Continental

7 O Lusitenean

©® [ Mediterranean Mountains
© U Mediterrenean North
@10) [ Mediterrenean South
@y O Nemoral

(120 1 Pannonian-Pontic

a3) O Anatolian

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 46
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How important are the following challenges to sustainable soil management in the

environmental zone according to the stakeholders?

Very Important Neutral Less
important important
Maintain/increase SOC nQ @u 34 «Q
Avoid N,O/CH, emissions md @4 34 @4
Avoid peat degradation nd @d a4 @4
Avoid soil erosion (e.g nd @d @d @d
water/wind/tillage erosion)
Avoid soil sealing nd @d a4 @4
Avoid salinization m 04 34 « Q4
Avoid contamination md 04 34 « 4
Optimal soil structure nd @u e @
Enhance soil biodiversity nd @4 4 @
Enhance soil nutrient mQ @4 34 @
retention/use efficiency
e This project has received funding from the European Union’s Horizon 2020

e research and innovation programme under grant agreement N° 862695
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Enhance water storage

capacity

Very

important

Important

J European Joint Programme

Neutral Less Not
important important at
all
34 «»4d &4

How important are research needs for the following soil challenges within this environmental

zone?
Very Important Neutral Less Not
important important important at
all
Maintain/increase SOC md @4 3 Q % Q Q
Avoid N,O/CH,4 emissions 03 @4 304 @0 50
Avoid peat degradation nd @4d e U @4 53
Avoid soil erosion (e.g nd @4d e U @4 4
water/wind/tillage erosion)
Avoid soil sealing 03 @d ed @ 5 d
Avoid salinization m @4 30 @4 s 4
Avoid contamination md @4 34 @4 ©n
Optimal soil structure nd @d e 4 @3 53
e This project has received funding from the European Union’s Horizon 2020

e research and innovation programme under grant agreement N° 862695 48



Deliverable 2.7 Report on the current availability and use of /I/ EJ P S 0 I L

SO” |(nOW|edge European Joint Programme

Very Important Neutral Less Not
important important important at
all
Enhance soil biodiversity nd @4 34 @4 54
Enhance soil nutrient o4 @Ud eU @4 OIS
retention/use efficiency
Enhance water storage 03 @4 34 o 54

capacity

How important are the following tasks to improve soil knowledge in this pedo-climatic zone
according to the stakeholders?

Very Important Neutral Less Not
important important important at
all
New scientific knowledge nd @4 4 @ 4
on the prevalence of key
soil challenges
New management o= @4d e 4 @4 s d
strategies for sustainable
soil management
Improve soil monitoring nd @d 4 @@d 4
Increasing availability of nd @4 4 @@d 53
existing research for
stakeholders
Increase availability of nd @4 4 @4 ©d
existing research for
policymakers
e This project has received funding from the European Union’s Horizon 2020

e research and innovation programme under grant agreement N° 862695 49
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Very Important Neutral Less Not
important important important at
all
Improving the coordination o @4 34 o 5
of knowledge production
between actors
Other (please indicate o @4 64 o 5

below)

What are the most important scientific research gaps in this environmental zone according to the
stakeholders? (max 500 words)

What are the most important gaps in current soil monitoring in this environmental zone according

to the stakeholders? (max 500 words)

How can knowledge on sustainable soil management be made more relevant ffor policy-making in
this environmental zone according to the stakeholders? (max 500 words)

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 50
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What are the most important gaps in availability of knowledge on sustainable soil management in
this environmental zone according to stakeholders? (max 500 words)

How can the use of knowledge on sustainable soil management by farmers be promoted in this

environmental zone according to the stakeholders? (max 500 words)

Did you notice any disagreements in the issues raised by different stakeholder groups? (max 500
words)

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 51
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Other reflections regarding knowledge on and use of knowledge on sustainable soil management
in this environmental zone? (max 500 words)

Second pedo-climatic zone

Which pedo-climatic zones do you report for here?
m Q) Alpine North

@  Q Alpine South

@3 U Atlantic Central

@  Q Atlantic North

) U Boreal

© U Continental

7 U Lusitenean

® [ Mediterranean Mountains
©@ O Mediterrenean North
@10) [ Mediterrenean South
@y 1 Nemoral

@2 [ Pannonian-Pontic

a3) O Anatolian

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695
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How important are the following challenges to sustainable soil management in the

environmental zone according to the stakeholders?

Very Important Neutral Less
important important
Maintain/increase SOC nQ @u 34 «Q
Avoid N,O/CH, emissions md @4 34 @4
Avoid peat degradation nd @d a4 @4
Avoid soil erosion (e.g nd @d @d @d
water/wind/tillage erosion)
Avoid soil sealing nd @d a4 @4
Avoid salinization m 04 34 « Q4
Avoid contamination md 04 34 « 4
Optimal soil structure nd @u e @
Enhance soil biodiversity nd @4 4 @
Enhance soil nutrient mQ @4 34 @
retention/use efficiency
e This project has received funding from the European Union’s Horizon 2020

e research and innovation programme under grant agreement N° 862695
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Very Important Neutral Less Not
important important important at
all
Enhance water storage nd @4 O o 5

capacity

How important are research needs for the following soil challenges within this environmental

zone?
Very Important Neutral Less Not
important important important at
all
Maintain/increase SOC md @4 34 «Q s 4
Avoid N>O/CH, emissions md @4 3 Q «Q OIn!
Avoid peat degradation nd @4d e U @4 53
Avoid soil erosion (e.g nd @4d e U @4 ©4d
water/wind/tillage erosion)
Avoid soil sealing 03 @d 4 @y 5 d
Avoid salinization mQ @4 34 « 4 = Q
Avoid contamination md @4 34 @A G
Optimal soil structure nd @d e 4 @3 53
e This project has received funding from the European Union’s Horizon 2020

e research and innovation programme under grant agreement N° 862695 54
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Very Important Neutral Less Not
important important important at
all
Enhance soil biodiversity nd @4 34 @4 54
Enhance soil nutrient o4 @Ud eU @4 OIS
retention/use efficiency
Enhance water storage 03 @4 34 o 54

capacity

How important are the following tasks to improve soil knowledge in this environmental zone
according to the stakeholders?

Very Important Neutral Less Not
important important important at
all
New scientific knowledge nd @4 4 @ 4
on the prevalence of key
soil challenges
New management o= @4d e 4 @4 s d
strategies for sustainable
soil management
Improve soil monitoring nd @d 4 @@d 4
Increasing availability of nd @4 4 @@d 53
existing research for
stakeholders
Increase availability of nd @4 4 @4 ©d
existing research for
policymakers
e This project has received funding from the European Union’s Horizon 2020

e research and innovation programme under grant agreement N° 862695 55
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Very Important Neutral Less Not
important important important at
all
Improving the coordination o @4 34 o 5
of knowledge production
between actors
Other (please indicate o @4 64 o 5

below)

What are the most important scientific research gaps in this environmental zone according to the
stakeholders? (max 500 words)

What are the most important gaps in current soil monitoring in this environmental zone according
to the stakeholders? (max 500 words)

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 56
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How can knowledge on sustainable soil management be made more relevant for policy-making in

this environmental zone according to the stakeholders? (max 500 words)

What are the most important gaps in availability of knowledge on sustainable soil management in
this environmental zone according to stakeholders? (max 500 words)

How can the use of knowledge on sustainable soil management by farmers be promoted in this
environmental zone according to the stakeholders? (max 500 words)

Did you notice any disagreements in the issues raised by different stakeholder groups? (max 500
words)

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 57
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Other reflections regarding knowledge on and use of knowledge on sustainable soil

management in this environmental zone? (max 500 words)

Section #4: Ending

Other reflections regarding knowledge on and use of knowledge on sustainable soil

management, or knowledge needs in your country? (max 500 words)

Please note the name and email of the person who completed this form:

* This project has received funding from the European Union’s Horizon 2020
e research and innovation programme under grant agreement N° 862695 58
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Appendix B: Reflections regarding the coordination and use of soil
knowledge

The appendix contains replies to the question: "Other reflections regarding the coordination of
knowledge use and knowledge production between stakeholders? (max 500 words)”

Austria The links between research, practice, counselling and agricultural schools are relatively weak.
There is a consensus that research and practice are separate and that a lot of uncoordinated
knowledge is produced. Scientific literature is often too specific, not practice-oriented and does
not provide guidelines for practitioners. Reasons for this include the complex interrelationships,
regional heterogeneity and the focus on the scientific community as target group. An essential
aspect and at the same time a major difficulty for research is the identification / correct
perception of the problems in the agricultural practice and their integration into research.
Another hurdle is the lack of top-down coordination - institutions and people work individually,
competitively and sometimes guided by personal interests. Everyone wants to stand out,
neglecting the actual topic.

The most effective channels for knowledge transfer to practitioners were identified as
agricultural journals, advisory services, further training / courses, field days and publicly available
information (e.g. webinars). In these channels, knowledge is prepared for practical application
and up-to-date knowledge is conveyed and they find great acceptance among practitioners. In
addition, further training for teachers (of agricultural schools) is an important aspect that is often
neglected.

Agricultural advisors are of great importance; farmers trust them. The advisors of the Chambers
of Agriculture are well trained in sustainable soil management and have contacts to research.
They draw on this knowledge in their advisory practice and reflect on shared knowledge with
farmers. However, they have too little time to continuously follow and incorporate current
research results.

There is now an awareness about sustainable agricultural practices among parts of the farmers
and, for example, there is now a greater range of courses on biodiversity. Farmers are usually
interested and enthusiastic; their view is broadened in the trainings.

Belgium (1.1)  There is agreement that there is a lot of information available and accessible in field
Flanders demonstrations, communication in agricultural press and seminars and workshops. Yet, the
transition of knowledge to the individual farmers could be enhanced. Some stakeholders argue
that only part of the farmers are reached and that independent on-farm advice is to a large
extent lacking. Access to knowledge for individual farmers is also argued to be largely dependent
on specific conditions of the farmer: socio-economic situation, educational level, willingness to
adapt. More in general, the stakeholders advise to strengthen the network scientists-advisors-
farmers-.

(1.2) The stakeholders agree that, although young farmers are aware of the importance of soil
quality, this topic should get a higher priority in farm schools.

(1.3) The stakeholders point out that it is important to make a difference between public advising
services and non-public (commercial) advisors. Whereas the first group has good knowledge on
sustainable farming, the others providing commercial advice do not always have access to such
knowledge and are often driven by short-term profitability. The stakeholders that indicated
“somewhat poorly prepared” (25%) raise the importance to continue to raise awareness for
slower long-term effects by soil management. They state that soil quality is a continuous work of
many years. As listed in 1.1, these stakeholders emphasise the importance to structurally
strengthen individual on-farm advice through a strong scientists-advisor-farmers network.
(1.4)The stakeholders agree that cooperation between the stakeholders is increasing, but they
emphasize the lack of coordination. A better coordination is needed to foster knowledge transfer
between fundamental research, applied research, advisors and farmers.

* This project has received funding from the European Union’s Horizon 2020
. research and innovation programme under grant agreement N° 862695 59
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It is suggested that a network of advisors specialized in sustainable soil management should be
created with good access to the latest research insights. This would enable a transition from ad
hoc project based knowledge transfer to a central contact point and databank.

(1.5) There is agreement that soil policy is too dispersed and that we lack a comprehensive soil
vision and research agenda. Due to this absence, there is little to no interaction between funding
agencies.

The program ‘GRONDZAKEN’ is listed as a recent program that tries to overcome the lack of
interaction by linking all government agencies that are dealing with soils in order to improve
interaction, knowledge exchange and to create a more coherent soil policy.

(1.6) Overall, building on the previously mentioned elements, three general reflections are raised
by the stakeholders:

- The knowledge system lacks a holistic overview. For example, the economic effects are often
not considered.

- The knowledge system lacks policy coordination; soil policy is subdivided between sectoral
divisions within the government. Soil management in agricultural land is both the responsibility
of the policy department of Agriculture and Fisheries and the policy department of Environment,
both even under a different minister. In addition, responsibilities are also divided between
different policy agencies (e.g. mestbank at VLM). There is much work to be done to get these
policy actors communicating, but things are in motion (see ‘grondzaken’ program in the next
question).

- There is a discrepancy between short term (economic) incentives and long term impact of
sustainable soil management practices.

Belgium
Wallonia

Funding is sometimes too focused on "trendy" themes without looking at the real
problems/expectations of farmers. But research projects are often important for a better
communication that is not often done. For example: communication of the results (what works
and what doesn't) between different regions, different countries (Belgian and French farmers)
Few scientists, researchers, field supervisors who have a global vision of agriculture, each
working in 1 particular field (diseases, pests, varieties, phytos, etc.) and the soil issue is not part
of their scope,

Everything is linked. If you improve the sustainability of your soils, reduce diseases, and therefore
treatments, improve profitability etc.. There is still a lot of contradictory discourse about
sustainable soil management. experts do not agree with each other. For example, what solutions
do | see for soil sustainability = conservation agriculture, (permanent) soil cover, as little
mechanical work as possible, rational use of phytos. CA (conserv.agric) is still heavily criticized by
many scientists.

Universities and research centers are up to the task. Brake = professional organizations and
people stuck in a spiral of agricultural intensification.

Important knowledge in some EU member states. INRA in France capitalizes a lot of knowledge
on soil management, but Wallonia does not draw much inspiration from it. Walloon farmers seek
knowledge via for example INRA's YouTube channels, arvalis, etc. France is the leading European
agricultural power and releases very large research budgets.

Organize working groups, establish strategic and operational indicators and carry out actions.
Coordination is mainly at the level of the geoportal (web based GIS).

Why should all this be coordinated? In nature nobody coordinates and yet it works.

Research data is not widely disseminated and disseminated. Especially to the agricultural world.
Some researchers don't have the time / missions to come and disseminate them at a conference
for farmers.

There is no inventory of conventions and research projects. It is very difficult to know what has
already been done. Often the reports are only known by the administrations (and members of
the accompanying committees). A large part of the research, research results has not been
archived and is therefore unfortunately lost. We really need to improve the conservation of data
and results. It is of capital importance ! There is no more extension service. There was a time
when each convention had to end with a booklet, a brochure, ... intended to be popularized.

This project has received funding from the European Union’s Horizon 2020
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The parties directly in contact with the agricultural world (laboratories, public agricultural
advisers, ...) can give different advice to the farmers and they do not really know how to find
their way around. A harmonization of discourses would be necessary.

There is no (yet) clear scientific consensus on sustainable soil management, so it is complicated
to coordinate actions and pass a clear message to farmers. Everyone works in their own corner,
on their favourite subject (nitrogen, water, insects, specific crops) and there is little coordination
between these structures, which prevents the implementation of global reflection.

The development of knowledge on sustainable soil management is carried out by many actors
without clear coordination. The production of knowledge is therefore very disparate in Wallonia.

Czechia

List of stakeholders comments:

Comment 1: There is enough information about the sustainable soil management but it is
problematic to apply them into policy decisions a and law and therefor it is problematic to force
them. The research community provides enough information to policy makers, but the
application of the knowledge fails due to political-economic reasons.

Comment 2: Propagation of sustainable soil management is needed because of climate change.
Comment 3: There is enough information about the sustainable soil management, but the key
point is to better coordination and effectiveness of distribution of the information.

Denmark

Denmark has a system of government consultancy (myndighedsbetjening) which is mentioned by
most stakeholders as crucial for the policy making to maintain integrity behind laws. This implies
that the knowledge basis for policy making is not developed by government agencies, but by an
independent third party, primarily Danish Center for Agriculture (DCA) and Danish Center for the
Environment (DCE). Previously, research facilities were organized under the agencies as “sectoral
research institutions”, but today the facilities have been merged with Aarhus University. The
abandonment of the state owned research centers has strengthened the research facilities and
extended the arm’s length principle according to a number of stakeholders.

The advisory service is mostly cooperatively owned and have a high degree of legitimacy in the
farming community and a close collaboration with researchers. The advisory service is organized
in two levels, with a national center (SEGES) housing technical experts and also some test
facilities and connecting the research to the local advisory services, which again disseminate
knowledge to farmers, but SEGES also provide input to policy making and constitute the technical
part of farmers association. Generally, stakeholders regard the advisory service as a very efficient
way to disseminate knowledge between researchers and practitioners. As the local advisory
service is cooperatively owned the national center is closely associated with the politically active
interest group representing the farmers.

Generally, there are a small concern about the interference that politics can have on the research
scope and on the advisory service. Currently research is functioning as advisors to the
government, however, the government in turn also influence the scope of the research by
providing research funding and frame questions for researchers to explore.

In a European context Danish farmers are well trained at farm schools before gaining access to
farms. Farm schools are reported to show engagement in soil problematics and so are the young
farmers, although both also sometimes lacking competencies in that regard. For instance by
publishing books and teaching material on the area of soil conservation methods in practice.

The Danish farming sector which is one of the most technically advanced in Europe, farmers have
invested huge sums in the newest technology, furthermore, DK have a tradition for using RDP
funding for technical support and farmers who are well trained in farming schools. Compared
with other countries in Europe Danish farmers are highly skilled and professional in relation to
technology, practice of farming.

The double role of the Universities as researchers and advisors for the policy-makers was both
praised and criticized. Praised as an effective way of making sound policies based on scientific
knowledge. Criticized for the entanglement of politics and research. Research has also been
criticized for collaborating with private industry and farmers, as this could be seen as a way of
letting private interests interfere with research. On the other hand there is a strong interest from
private industry to participate, and this is by many regarded as the only way to make research
more relevant. The role of SEGES/L&F as both advisors and political organization for the farmers,

This project has received funding from the European Union’s Horizon 2020
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has been criticized for a similar entanglement of politics and professionalism, while others see
this system as very effective at dispersing knowledge from research to farmers.

Finland

Please check summary of each interview (send via e-mail) on page 2 or 3 in section Task 2.2.2;
subsection 2.1.

France

There are many interactions between stakeholders in France, due to structures (technical
institutes, chambers of agriculture, etc.), specific actions or research programmes (Ecophyto,
GESSOL, etc.). Recent strong awareness on soil issues has certainly also played a role (e.g.
numerous events with stakeholders on soil and land use planning / artificialisation).

However, the link between policy makers and knowledge producers remains insufficient: lack of
training for policy-makers, but also lack of knowledge from knowledge producers on the
constraints of design and implementation of public policies.

Moreover, there is a lack of capitalisation of the produced knowledge. France has set up
"platforms" to link the production and use of knowledge (GESSOL programme, RMT sol et
territoire, RNEST network, GISSol). Despite this, much remains to be done to ensure that the
knowledge from these platforms is used/mobilised by all stakeholders. The
provision/dissemination of knowledge needs to be improved in order to reach farmers, advisors,
etc. The format of the knowledge also needs to be adapted (e.g. extension work, ownership
support, and training).

Germany

Stakeholders see other barriers than knowledge transfer much more important when it comes to
implementation of sustainable soil management measures.

Hungary

Soil knowledge needs to be expanded among farmers. In particular, funding for climate change
constraints and research to mitigate them should be encouraged. Development and application
of indicators for sustainable soil management. Development and application of specific
knowledge and assessment of the relationship between land use and soil challenges. Reduced
communication sand awareness on the importance of soil in the society.

Ireland

According to stakeholders how well is farmers access to relevant knowledge about sustainable
soil management? while the majority indicated somewhat deficient, this was not consistent with
some indicating good and very good also. There is a general consensus that advisory services lack
skills on this topic. The responses regarding knowledge coordination were split, ranging primarily
from somewhat uncoordinated to somewhat coordinated. Whilst coordination was largely
considered coordinated with stakeholders, this view was mixed across stakeholders.

There are few bridging actors that can translate the scientific outcomes into practical
recommendations. Also, there is insufficient basic education and training in relation to soil
science offered in Ireland.

More training required for advisors to deliver skills in assessing soil structure to farmers More
solutions required to address problems when identified either in tillage or grassland Impact /
results of applying soil solutions and economic benefit

As soil management is such a vast area, it is difficult to answer whether knowledge acquisition,
knowledge transfer and knowledge use are well coordinated. The situation is improving in terms
of knowledge and general awareness concerning soil management but the need for action has
increased as intensification in land use continues, organic matter on tillage soils declines and
machine weight increases. There is a need for increased co-ordination, but in particular for soil
management to be seen as a main-stream and embedded agricultural issue and not the preserve
of soil 'enthusiasts' as leaving promotion to societies and groupings risks the development of
polarized views and approaches which rarely achieves the required changes. So co-ordination
across all stakeholder groups is essential and requires effort to get buy-in form each relavant
sector.

Research and policy are more aware of the options/knowledge that advisory, farmers and
industry stakeholders. Better communication and dissemination of technologies and knowledge
is require from the bottom up.

There is recognised efforts where there is engagement between policymakers-research
organisations and farmers on aspects of sustainable soil management. However, it is slightly
disjointed with regards to what is sustainable soil management, who should care, why and how
they can make the difference.
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It does exist but needs improvement

Italy Italian reality is very complex and diversified among Regions, and only few Regions have an
adequate knowledge system. Most respondents report that sufficient knowledge exists, but it is
not much utilized, also for a lack of coordination among institutions producing knowledge and
(few) disseminators. Coordination of knowledge production and use is considered scarce for: i)
the mean old age of most Italian farmers, even if it became lower in the last years and young
farmers often have a specific education; ii) “competition” with other sources of information for
farmers; iii) scarce support from national and regional policies. In general, starting from the
Universities, there is little interest in transferring knowledge, since dissemination activities are
not adequately evaluated, and no recognition is given to disseminators. Knowledge production
by research is strongly aimed at scientific literature production, and if the results are useful or
not for stakeholders is of secondary importance. Available resources are more used for
knowledge production than for dissemination: several research projects about soils carry out
experiments for a greater environmental, economic and social sustainability, but Italian farmers
(except for organic and biodynamic ones) are not motivated in improving their knowledge about
soil, aiming at profits and not at environmental protection. This also because policies do not
adequately reward soil improving actions: it is difficult to access to European funds for increasing
soil fertility, especially for small farms. Soil sustainable management was a strategic priority in
RDPs for 2014-2020, but the return to stakeholders was not satisfactory. Demonstrative projects
(e.g. LIFE Helpsoil) can help in transferring knowledge to stakeholders. But a bridge between
research and agricultural production, that could really allow farmers to benefit from
experimental results, is missing. Specific projects for transferring knowledge from research to the
farm should be enhanced. Often the involvement of farms is end in itself, instead of representing
a model for attracting farmers’ interest. Dissemination activities are often little focused and
effective, thus knowledge and innovation are exclusive rights of few people. Despite of a project
financed by the European Community (Reg. CE 270/79) for technical assistance and
dissemination centres in Italy, several experts in pedology and soil conservation are no longer
employed in this role. Knowledge on soil — particularly related to climate change dynamics —is
widespread in a scientific context, but can be also easily accessible for farmers through advisory
services, nevertheless it is not sufficiently correlated with Italian law. Research results, especially
about climate, are usually not considered by law, and this lack of connection creates several
problems in the definition of both corrective measures and incentives for GAP. This regards not
only soil quality (SOM, SOC, contaminants, etc.), but also soil consumption (sealing,
desertification), for which suitable policies are not yet been adopted. Someone reported that a
clear definition of priorities in institutional programming is lacking.

Latvia Some of farmers mentioned that there is need for clarification and education about sustainable
soil management.
Lithuania We interviewed different stakeholder's groups: farmers, scientists, policy maker, agriculture

advisors, mass media representative, and representative of NGO’s. The response from them was
different, but reflection to some problems was rather similar. The persons interviewed were well
acquainted with agriculture in general and in soil in particular.

Norway Farmers' access to relevant knowledge depends e.g. on the region. In western Norway, the
climate is wetter than in Eastern Norway. The available literature is often knowledge regarding
dry conditions. Thus, the information might not be relevant to Western Norway. Furthermore,
advisors' interest in sustainable land management varies across Norway. The farmer interviewed,
who are interested in the topic, mainly gathers information from abroad. Knowledge has mainly
concerned soil chemistry, not biology.

According to most stakeholders, there is an increasing focus on sustainable soil management in
farm schools. Several farm schools have initiated projects on soil health. Still, a lot of the
increased focus seems to be attributed to committed teachers. However, a new curriculum has
an increased focus on sustainability.

As previously mentioned, the promotion of sustainable land management by the advisory service
depends on the individual interests and region. Some regions have initiated several projects,
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which emphasises on e.g. soil health. Furthermore, several courses are held on the topic. Still,
there are divergent opinions within the service.

According to stakeholders, knowledge needs to be transferred. The large variation in e.g. climate
limits the transferability of the research/knowledge. Moreover, research projects of only a few
years could limit the production of reliable/useable knowledge - especially regarding e.g. SOC. It
is important to test new tillage methods etc. to attain optimal soil health. Research on soil
biology is lacking in Norway.

Poland

Agricultural policy makers evaluate the coordination of soil knowledge use as very effective.
Policy makers are strongly supported by the linked research institutes. There is a group of State
Research Institutes supporting a policy maker - Ministry of Agriculture and Rural Development in
development and evaluation of policy instruments and selection of administrative units for CAP
support. That support undergoes under 5 y long term programs. Policy makers understand that
designing any policy is not possible without knowledge. Currently it is especially needed to design
policy concerning organic soils and adaptation to climate change or assessing soil contribution to
GHG balance. The strong example was recent delineation of Area with Natural Constraints.

Portugal

Regarding the coordination of knowledge use and knowledge production between stakeholders,
all the interviewed agree that the coordination of the use of knowledge as well as the production
of knowledge is very deficient, and needs improvement.

There is an expression of interest in many cases, but overall, the coordination is deficient and,
fundamentally, dependent on services and information transmitted by companies and
commercial agents (eg. machinery, agrochemicals, irrigation systems).

The rural extension/technology transfer policy remains insufficient. It will be necessary to create
simple content for practical application to promote adoption by farmers.

The creation of synergies between stakeholders for the transfer and use of available knowledge is
insufficient, including concerning private companies.

Although there was an effort of an informal congregation of public and private entities in the
Portuguese Partnership for Soil (39 members, among which 16 are entities of research and
teaching, 3 centers of competence, 7 associations of production, 3 federations, 3 companies, 3
regional public entities, and 4 national ones), there is still little coordination in the use and
especially in the production of knowledge. Despite having been established by the Partners of the
Partnership, an innovation agenda, and guidelines for the sustainable management of soils, as it
is a voluntary partnership, individual interests still often overlap.

There is a lack of something to coordinate the production of scientific knowledge according to
needs and the dissemination and transfer of scientific knowledge. Portugal is still very much
rooted in traditional soil sciences and needs to expand to other frontier sciences that can greatly
contribute to sustainable and precision agriculture.

It must be established that the transfer of knowledge to producer organizations and private
companies (factors of production, equipment, consultancy, projects, and others) will be
privileged. Also, the production of knowledge based on the needs of agricultural production
should be privileged. Producer organizations, reference farmers, production factors, equipment,
and consultancy companies should always be heard about knowledge production needs. For this
purpose, formal, simple, inexpensive, and agile protocols for collaboration between different
stakeholders may be established. A platform could be created where agricultural production will
insert knowledge needs.

We speak of multidisciplinary subjects, of a multiplicity of situations, in which the effective
knowledge of stakeholders on the totality of subjects is reduced. So, there must be strong,
practical, and objective coordination. No entity or site brings together all knowledge.
Professional farmers follow the practices encouraged by the Agricultural Policy, as well as those
dictated by the market. Medium and smaller farmers, (mostly) with a low level of
professionalism, often do not perceive knowledge and use what the seller provides them. Given
the characteristics of our agriculture and farmers, it is necessary to encourage associativism
based on knowledge. Lately, associativism for the market has been encouraged, which is
important, but given the current challenges, namely scanning and precision agriculture, to deal
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with climate change and the reduction of plant protection products, it is essential to encourage
the associativism as the basis for knowledge transfer.

Slovakia

Slovakia lacks the concept of good farming practice, which would focus on sustainable agriculture
mangment. There is a lack of society support, including financial support, for the coordination of
the use of knowledge. Farmers must prefer a market-based approach, regardless of sustainable
management, if they would like “survive”. There is very little measurable data in this area. There
is a lack of data collection on what techniques farmers use in practice to reduce the
environmental burden on agricultural land. At present, research and education are no longer
centrally managed, so it is important to have information on potential researchers and to
specifically support the exchange of experience and knowledge by public administration
governing bodies and to ensure information within the department. Improving the cooperation
of academic and scientific institutions of the Slovak Republic in the process of evaluating the
achieved knowledge and establishing corrective measures as well as coordinating the application
of the acquired knowledge in practice.

Slovenia

According to 48 % of stakeholders the coordination of knowledge use and knowledge production
is coordinated and 39 % of stakeholders have an opinion of good coordination between
knowledge use and production.

Sweden

The interest in conservation agriculture is rather low and farmers rather continue with their
business as usual. If there is no compensation for specific actions, there is no reason to spend
time on it.

Those that are interested can get information very easily in the form of presentations and
seminars. Local associations are usually dominated by standard topics (e.g. nitrogen fertilization,
herbicides etc. ), while topics such as soil preparation and cover crops are rather “out of the box”.
Among the most important is the social system (conformity principle) and people who think
differently and appear in the media easily stand out negatively.

In the end it is the money that decides and so far, farmers cannot apply for compensation when it
comes to carbon sequestration or “conservation agriculture”. The compensation for cultivating
cover crops given by the Board of Agriculture is according to some advisors not recommended to
use, as the conditions are rather stiff and it lacks the technical equipment to establish cover crops
effectively. Without better technical equipment, planting cover crops after the harvest of the
main crop means a lot of work for the farmers in a period when there is a lot to do on the
farm/field.

Switzerland

A common terminology on SSM needs establishment to attain a fruitful coordination of
stakeholders. Some stakeholders use different terms and concepts when they talk about SSM
related topics. Furthermore, this common terminology needs to be adapted to three languages
(French, German, and Italian).

The
Netherlands

Although the general interest in the soil condition is increasing, stakeholders accurately remark
the high variability in the knowledge level of farmers, advisors and education programmes.

The interviewees indicate that although information on sustainable soil management is available,
information is highly dispersed and does not reach farmers automatically. They say that some
farmers are well aware of various soil challenges and gather information themselves, albeit only
on a few soil aspects. Others only have a limited interest in soil management and rather focus on
other farming topics. In general, farmers are in need of decision tools/customized advice related
to their soil condition and challenges. However, farm visitants (e.g. salesmen, advisors, contract
workers etc.) often provide incoherent and contradictive advice.

The privatization of farm advice and the presence of commercial advisors is often mentioned as a
bottleneck. Additionally, some stakeholders state that many farm advisors only have a limited
understanding of soil processes, which is crucial for appropriate advice on sustainable soil
management. Additionally, integrated knowledge on the effects of management practices on soil
challenges and the trade-offs is insufficient.

The interviewees point out that research projects are fragmentated and that different interests
are involved. They lack an overview of projects regarding knowledge development and sharing
related to soil management. Besides they lack the translation of (fundamental) research into
management practices. At the same time, the quality of many subsidized (non-scientific) research
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projects is considered as discutable, the methodologies of applied research are often
inappropriate and the results are poorly processed. Nevertheless, hard conclusions are often
being drawn and communicated. Another issue includes data-availability and privacy. A lot of
data is collected in research projects and by farmers, but often not available for others to follow

up.

Turkey

The current strategies on coordination of knowledge use and knowledge production should be
stregnthened and developing a communication strategy to ensure information exchange and
research findings are shared with all stakeholders. Dissemination of sustainable soil management
information through scientific publications, media publications, posters, educational materials,
web sites, workshops, field days, etc. should be supported.

United
Kingdom

The key message is that farmers have good access to relevant knowledge about sustainable soil
management and young farmers are well prepared but in general coordination of knowledge and
communication between various stakeholders (scientists, farmers, policy-makers) is not great
and could be greatly improved.
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Appendix C: Improving coordination of sustainable soil management

The appendix contains replies to the question: "How can the coordination of knowledge production
and use regarding sustainable soil management be improved? (max 500 words).”

Austria

The coordination of knowledge must be strengthened between research, practice, advice
and schools and the implementation of research results into practice must be improved
(unanimous consensus). Therefore, organisational changes are needed, institutional
coordination is necessary, possibly also an interface where knowledge is processed /
transformed / passed on to multipliers.

Different stakeholders (from education, advisory services, practice, science, politics) should
work together from the beginning on ("multi-professional teams"). Other perspectives
should be included already in the process of finding research questions and different
stakeholders could take on an advisory function in research projects. For example, the
cooperation of consultants and scientists could be structurally predetermined. Scientific
results are often lost since they are not disseminated outside the scientific community.
Hence, there should be a structured and/or institutionalised dissemination; communication
channels should be created. Target group specific dissemination should be part of research
projects. Sufficient funds must be available for this.

The scientific knowledge must be translated/adapted in order to be understood easily by
farmers. Advisors have an important function here, as well as publicly available data and
modern communication channels (easy dissemination via digital and social media). Since the
advisors are trusted persons, they should be convinced by sustainable land management.
The most important source of information for farmers is the exchange of experience with
other farmers. It is therefore necessary to bring knowledge and new practices to farms
(pioneer projects, best practice examples) and create platforms to learn from each other.
Farmers need to see for themselves that management practices work. Recommendations
from people with no relation to agriculture will not be accepted. Other ways of conveying
knowledge are magazines, awareness-raising, but for implementation concrete examples
are needed. For soil and humus issues, more impulses should be given through training
courses to stimulate knowledge transfer.

Teaching and training methods should continue to be used to transfer knowledge. To this
end, the use of digital media can/should be expanded, simplifying the access to farmers.
Examples are webinars and instructive short videos that do not require physical participation
and allow flexible time investment. The digital offer is currently well accepted, especially by
modern / educated farmers (not so much by traditional farmers).

Another possibility for knowledge transfer would be a public soil database, fed with soil
analyses of the farmers (exact data would be available).

Belgium
Flanders

The stakeholders listed a set of key elements that should be solved, to improve knowledge
production and use:

- More coordination between policy, research, advisory services is necessary because
knowledge is scattered and for the moment poorly coordinated. There are linkages between
all actors, but most are ad-hoc and project-based rather than systematic. There is need for a
systemic integrative long-term vision on agricultural soils. A potential step forward is
recently initiated by the “Grondzaken” program. Grondzaken aims at more interaction and a
systematic collaboration between different governmental policy and research organizations.
This program is key to come to a more coherent soil policy and knowledge base. For
Grondzaken to succeed it is important that a clear mandate is given to employees of
different institutes and departments to work together in an open culture.

- A better connection, collaboration and coordination between fundamental research,
applied research and advisory services is needed in order to create a better knowledge flow
from research to farmer and farmer to researcher.
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- Soil knowledge should be centralized and be accessible for all stakeholders.

- A network of advisors that are specialized in soil management and whom can provide
individual farm support should be established. This network should be well connected with
research to transfer new knowledge to farmers. It would probably help if the role of
different organizations would be better defined and a formal collaboration that is a win-win
for all could be established in an open knowledge exchange culture and based on trust. This
is often hindered by competitions for the same funding.

- Reward innovative farmers for their knowledge transfer. A strong partnership with
incentives for knowledge sharing would enable pioneer farmers to transfer their experience
and farmer knowledge to researchers. A possible approach would be to create a cost-free
monitoring system for pioneers.

Belgium
Wallonia

'- Bottom-up" and better inclusion of farmers in research projects

- communication of the results concerning sustainable soil management and all the positive
repercussions on the other axes of agriculture.

- it is necessary to promote an independent agricultural council, well aware of sustainable
practices (and independent of vendors of products, seeds, etc.).

- Clear legislation, but above all a system that informs what the farmer actually does in the
field.

- Do not reinvent the wheel, use existing data under comparable pedoclimates and complete
them. Dedicate agricultural training courses to this theme and above all include it in a
preponderant way in the curricula of universities and colleges that teach agronomy.
Behavioral changes come not from education. Use the pilot 