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2 Section 1: Publishable Summary 
2.1 Summary of project context and objectives 
Although there is a large body of knowledge available on soil threats in Europe, this 
knowledge is fragmented and incomplete, in particular regarding the complexity and 
functioning of soil systems and their interaction with human activities. 

As soil formation is an extremely slow process, soil can be considered a non-renewable 
resource. Soils should thus be adequately protected and conserved to ensure that soil 
functions are not lost or diminished. Soil functions are, however, threatened globally by a 
wide range of processes, and in Europe, a number of threats have been identified in the 
European Soil Thematic Strategy. The challenge is to prevent degradation and its adverse 
effects on soil functions and ecosystem services, while simultaneously improving lively-
hoods  

The main aim of RECARE is to develop effective prevention, remediation and restoration 
measures using an innovative trans-disciplinary approach, actively integrating and advancing 
knowledge of stakeholders and scientists in 17 Case Studies, covering a range of soil threats 
in different bio-physical and socio-economic environments across Europe.  
 

Main objectives of RECARE are to: 

1. Fill knowledge gaps in our understanding of the functioning of soil systems under the 
influence of climate and human activities, 

2. Develop a harmonized methodology to assess state of degradation and conservation, 

3. Develop a universally applicable methodology to assess the impacts of soil degradation 
upon soil functions and ecosystem services, 

4. Select in collaboration with stakeholders, innovative measures, and evaluate the efficacy 
of these regarding soil functions and eco-system services as well as costs and benefits, 

5. Upscale results from case studies to  European scale to evaluate the effectiveness of 
measures across Europe, 

6. Evaluate ways to facilitate adoption of these measures by stakeholders, 

7. Carry out an integrated assessment of existing soil related policies and strategies to 
identify their goals, impacts, synergies and potential inconsistencies, and to derive 
recommendations for improvement based on RECARE results, 

8. Disseminate project results to all relevant stakeholders.  
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2.2 Description of the work performed since the beginning of the 
project 
The work performed in the RECARE project since its start in 2014 is described following the 
structure of the ten thematic work packages below.  

Providing the base for RECARE regarding data collection and methods (WP2) 
A review of existing information on the different soil threats at EU-scale was done in period 1. 
The eleven soil threats considered in RECARE were reviewed based on existing literature, 
databases, and geodatasets by key experts on these soil threats from the RECARE 
consortium. Also reviewed were the key soil properties which should be monitored in order to 
1) determine the status of degradation or soil threat, 2) assess the effect of measures taken 
against a soil threat, and 3) to assess how degradation and remediation measures impact 
ecosystem services. This information was reported in the review report 'Soil in Europe - 
Threats, functions and ecosystem services', as Deliverable 2.1. Four scientific articles were 
published forthcoming from this review report in period 2, and a review paper was submitted 
to the journal Earth System Reviews. 

A framework for soil-based ecosystem services was developed for application in the 
RECARE project in period 1, based on a literature review, a workshop with experts on 
ecosystem services and by collecting feedback from other scientists, policy makers and 
practitioners in several events (a.o. the Global Soil Platform meeting in Berlin, April 2015, the 
stakeholder consultation meeting with the EC and EEA in May 2016 and the European 
Ecosystem Services Conference in Antwerp, September 2016). The framework was 
published in a scientific paper in period 2 and disseminated through the RECARE Hub 
(WP11). In period 2, the framework was used in the project to inform the monitoring plans for 
field trials on remediation measures in WP6 (case study workshop in Aveiro, october 2015), 
to design the template for ecosystem service assessment in the case study sites in WP7, to 
design the method for policy impact assessment in WP9, and to guide the selection of 
indicators in the Integrated Assessment Model in WP8.  

Assessing the state of degradation and conservation in the RECARE Case Study sites 
(WP3) 
Existing information at Case Study level was collected through a questionnaire about data 
needs and data availability, and then continued with the production of case 
study descriptions, and the assembly of the data. The work was done in close collaboration 
with the review of soil threats at EU level in WP2 and with JRC, who facilitated access to 
geodatasets available at EU level and to relevant data for each case study separately 
(WP10). The case study descriptions  provide background information to all WPs in 
RECARE. 

For the assessment of the state of degradation and conservation in the study sites, the 
WOCAT mapping questionnaire (QM) was applied. QM generates thematic maps on aspects 
of land degradation and conservation in the case study sites based on field mapping.  

Stakeholder participation and valuation (WP4) 
In period 1, a standardised procedure was developed and applied to identify relevant 
stakeholders in all case study sites, using a snowball approach. This provided information 
relevant for stakeholder involvement in the project, and also for dissemination. The 
identification method was published in the journal Sustainable Science in period 2. 
Guidelines and a series of fact sheets on stakeholder involvement were developed in period 
2 to support the case study teams in establishing and maintaining a stakeholder platform. In 
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most case study sites there is an active and ongoing involvement of stakeholders. In period 2 
the development of a methodology to enable stakeholders to value ecosystem services 
started, to be used in the workshops in ES valuation in the case studies in period 3.  

Selection of promising prevention, remediation and restoration measures (WP5) 
The selection of promising and innovative measures to be test-implemented at the 17 
RECARE case study sites was realised in periods 1 and 2 through the following 
activities: holding training workshops for stakeholder involvement (“train the trainers”), 
designing guidelines and tools for supporting the stakeholder-based process, and facilitating 
the inclusion of promising SLM measures into the WOCAT database. 

WOCAT technology questionnaire (QT) and approaches questionnaire (QA) were used. QT 
provides information on the sustainable land management measures which could be used to 
remediate soil degradation in the case study sites, QA provides insight in the enabling 
conditions required to implement the measures (organisational, social, financial, legal). The 
questionnaires were completed in period 2 and published on the RECARE Hub (WP11), in 
the spatial web platform for the RECARE project hosted by JRC (WP10) and via the WOCAT 
website. 

The selection of measures in the case study sites was informed by a literature review 
performed in period 2, on existing measures for prevention, remediation and restoration of 
the soil threats considered in Europe and the world. Together with the review report on soil 
threats, functions and ecosystem services (WP2), these 2 reviews provide(d) crucial input to 
other work in the project:1) development of monitoring plan and parameters to monitor, 2) 
selection of monitoring sites, 3) input to upscaling in later stages of the project, and 4) a list 
of potential measures that stakeholders can select for testing.  

Testing and demonstration of prevention, remediation and restoration measures 
(WP6) 
In the RECARE project, the selected measures to prevent soil degradation and decline of soil 
functions and ecosystem services are tested in field experiments. In period 1, a harmonized 
monitoring strategy was developed for these experiments in a participatory process with the 
case study partners and a review board of volunteers among the RECARE partners, 
coordinated by the lead partner of WP6 (Deliverable 6.1). The experiments were started in 
most case study sites according to the time schedule (Milestone MS5, month 24), or were 
already implemented in the case studies with long term experiments.  

The monitoring results obtained so far are very promising in that they have given important 
evidence and clues on the impacts of the measures being tested in many case study areas. 
The experiments, or related prior studies, have already given rise to 20 papers 
published/accepted in international peer-reviewed journals. The vast majority of case study 
partners have organized at least one demonstration activity in periods 1 and 2. 

Costs, benefits and adoption of prevention, remediation and restoration measures 
(WP7) 
Three methods were developed in periods 1 and 2 to assess costs and benefits of the 
implemented measures in the case study sites: impact assessment on ecosystem services, 
participatory model development using Bayesian Belief Networks and process-based cost-
effectiveness analysis. 

The impact assessment on ecosystem services refers to effects of soil threats and 
remediation measures, and builds on the ecosystem services framework developed in WP2. 
These effects will be measured as changes in key soil properties, and in biophysical (e.g. 
reduced soil loss) and socio-economic (e.g. reduced fertiliser use) impact indicators, caused 
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by the implementation of the measures in each site. A template was sent to the case study 
site partners to collect information on the key soil properties and impact indicators, and on 
how changes in these due to the implementation of the trialed measure affect soil processes 
and ecosystem services.   

For developing the participatory models for evaluation of remediation options in the case 
studies, a review was done in period 1 on the use of Bayesian Belief Networks in 
environmental management, and an interactive training was provided to the case study 
teams on BBN development. In period 2, guidelines for the development of a BBN were 
developed and provided to case study teams. Feedback to the BBNs developed in the case 
study sites was provided via e-mail and dedicated clinics via Skype. The work on the BBNs 
will be reported in Deliverable 7.2. 

The PESERA model is one of the instruments used for the process-based cost-effectiveness 
analysis. Knowledge gained from case studies in periods 1 and 2 was used to extend the 
PESERA model to address the risks and possible responses for a wider range of soil threats 
than currently incorporated in PESERA.  

For the field-level financial cost-benefit analysis a spreadsheet was provided in period 2 to 
the study sites to keep track of costs and benefits incurred during the implementation of the 
remediation measures in the field trials. In period 2 preparations were made to upscale the 
field-level analysis to the case study level using the PESERA-DESMICE model. A case study 
site spreadsheet is under development to enable the upscaling and to populate the 
parameters of the DESMICE model, e.g. concerning applicability limitations, environmental 
factors, transport costs, and prices of in- and outputs.   

Applicability and effects of measures at European level (WP8) 
In order to integrate results from WPs 3-7, WP8 has interacted with WP leaders and partners 
from these WPs to discuss the feasibility of transferring case studies results to other regions 
in Europe as well as possibilities to upscale results to European scale by defining key 
characteristics (e.g. soil type, climate, socio-economic conditions). 

During this period a large part of the work has been devoted to developing a software 
environment able to run at a resolution of 100 m across Europe and to adapt and enhance 
individual model components to allow the IAM to integrate prevention, remediation and 
restoration methods for various soil threats. 

Conceptual discussions on the integration of the model components, and especially the 
development of a Farmer decision component have advanced, as well as ways in which the 
IAM can facilitate the science-policy interface. 

Policy analysis and recommendations (WP9) 
A review of EU level policy instruments has been completed in period 2 for the integrated 
impact assessment of the relevant EU and national policies and strategies addressing 
(directly or indirectly) soil threats, with the final aim in RECARE to evaluate their impact on 
soil protection and to identify gaps and contradictions between these policies. A total of 27 
EU-level instruments have been analysed for their relevance to soil protection. In addition, 
Member State instruments for RECARE case study countries have been identified that will 
be the focus of assessment at national level.  

A methodology for the integrated policy impact assessment has been drafted, and was 
presented to a meeting of stakeholders at the EU level organised by the RECARE project in 
collaboration with DG Environment in May 2016. The method will be tested in two RECARE 
countries in February 2017. 

Data use, management, and hosting (WP10) 
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A prototype for a database management system for the RECARE project was developed in 
period 1, together with an online viewer. Part of this work was the hosting of geodatasets at 
European and case study level. During period 2 of the RECARE project, JRC has fully built 
the web hosting infrastructure to host RECARE data at the end of the project. The web 
platform is online and running at http://esdac.jrc.ec.europa.eu/projects/recare and is fully 
accessible to RECARE partners.  

In period 2, thematic data on soil threats were added to the web platform: factors influencing 
soil erosion, flooding, and soil mapping, maps of monthly rainfall in Europe, the maps of the 
assessment of wind erosion in Europe, estimating the magnitude and spatial patterns of 
potential threats to soil biodiversity and maps of topsoil physical properties. The web 
interface has been further developed during this period. The interactive web interface allows 
project partners to navigate and download both baseline data and spatial data.  

Dissemination and communication (WP11) 
Information on the project has actively been disseminated since the start of the RECARE 
project, e.g. through development of project leaflet, development of RECARE hub, 
production of fact sheets and newsletter, tweets and Facebook. RECARE was also 
represented at the Global Soil Week (April 2015) and a special RECARE session was held at 
the EGU (April 2015). Early in the project, a strategy for dissemination and communication 
was developed, and is now being executed.  

Over period 2, WP11 has continued to raise awareness of the project, but also started to 
publicise the results from WP2-5 as they have emerged.  The main tasks that have been 
achieved over this period are: 

 

• The continued development of the RECARE Dissemination and Communication Hub. 
This website is the central collection point and communication portal for the project. It 
has been continuously updated with outputs from the project as they have emerged, 
in period 2 particularly in relation to the ‘Case Study’ and ‘Soil Threat’ web pages. 

• The RECARE Dissemination and Communication Strategy has been updated with 
individual Case Study dissemination plans. These plans will ensure that the Case 
Study outputs are communicated in the most appropriate manner to local and 
national stakeholders. 

• Work has started on the project exploitation and sustainability plan adopting a 
business canvas model methodology.  

• Continued awareness raising of the RECARE project through the production of a 
suite of dissemination outputs: 3 newsletters, 7 soil threat fact sheets, journal articles, 
conferences and dissemination events, social media – Twitter, Facebook, LinkedIn, 
and publications trees.  

In period 1, a film trailer and 3 documentaries were created about the project. In period 2 
preparations and recordings were done for two additional movies on the soil threats soil 
sealing and contamination. These will be published in period 3.  

  

http://esdac.jrc.ec.europa.eu/projects/recare


 

6 
 

www.recare-project.eu 

2.3 Description of main results so far 
The activities described in the previous section have resulted in the following main results 
over periods 1 and 2:  

 

• A review report on soil threats in Europe 

• A framework for soil-based ecosystem services 

 

• Case study descriptions 

 

• Documentation of 56 SLM measures and 17 SLM approaches in WOCAT 
questionnaires, available online 

• Maps of land use, state of degradation and sustainable land management in 16 case 
studies, hosted online and reported 

 

• Method for the identification of stakeholders in the remediation of soil threats 

• 2 Trainings for facilitators of workshops with stakeholders 

• 2 Workshops with stakeholders in each case study site, and a synthesis report on 
these workshops 

• Guidelines for establishing and maintaining stakeholder platforms 

• A review on existing measures for prevention, remediation and restoration of the soil 
threats considered in Europe and the world 

• A report on gender balance in the RECARE case studies and project consortium 

• Monitoring of field trials in 17 case study sites and demonstration activities of these 

• >20 papers in international peer-reviewed journals 

• A template to assess changes in key soil properties  and ecosystem services as a 
result of remediation measures for soil threats 

• Preparations for BBN models of all case study sites 

 

• Extensions to the PESERA model to assess risks and responses for a wider range of 
soil threats 

 

• A template to monitor costs and benefits of remediation measures in study sites 

• Facilities to upscale cost-benefit analysis at field-level to case study level 

• A review of EU level policy instruments 

• A methodology for the integrated policy impact assessment 

• A stakeholder consultation meeting with EU stakeholders 

• A web platform for geoinformation on soil threats in Europe and in the case study 
sites 
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• A project website and the RECARE Hub: a communication portal for the project 

 

• A draft plan for exploitation of project results 

• A suite of dissemination products 

• Movie trailer and three documentaries about soil threats and solutions, showcasing 
several case study sites. 
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2.4 Expected final results and potential impact and use 
RECARE will improve the scientific understanding of complexity and functioning of soil 
systems and interaction with human activities. The main RECARE scientific innovations are 
related to the integrated trans-disciplinary approach for assessing preventing, remediating 
and restoring soil degradation in Europe. RECARE will contribute scale-appropriate solutions 
to soil degradation problems, which will in addition restore soil functionality and ecosystem 
services throughout Europe. 

The engagement of relevant stakeholders will help to i) identify existing obstacles to the 
integration of soil protection objectives into and between relevant policies and ii) to reveal 
solutions to overcome these impediments. RECARE will support improved implementation 
and coherence across a number of relevant EU policies and strategies.  
 

2.5 Project website information 
RECARE has developed 2 websites: 

- main RECARE website: http://www.recare-project.eu/. This website gives general 
information about the project, and contains a link to the second website. It also provides 
facilities to members of the consortium, such as project planning, listing of relevant events, 
and registration facilities for project meetings. 

- RECARE hub: http://www.recare-hub.eu/. This is the dissemination website of RECARE. It 
contains RECARE results and RECARE dissemination products. It also hosts the 
stakeholder platforms for the different study sites, which provide information in the local 
language of the case study sites. This website will remain after the end of the project. 

http://www.recare-project.eu/
http://www.recare-hub.eu/
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