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ability to implement effective policies.
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modelling tools.
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Exploring innovative quantitative tools

FOCUS METHODOLOGY
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Adaptation to modelling
needs arising from policy

requirements
Description of potential

adaptations and innovations of
tools after detecting modelling

gaps

Model linkage

Suggesting linkage of models
where this helps to cope with

modelling gaps

Tailoring quantitative
tools to case studies

Adaptation of tools in each case
study may showcase potential

solutions

Novel models
Suggesting novel approaches
to cover gaps not amenable to

steps (1) - (3)

2

3

4

A template-based approach to standardise the collection of
information by experts facilitates comparative analysis.
Coverage of sub-indicators for topics is classified in four

levels, for each model and each (sub-)indicator.

ADAPTATIONS OF MODELS TO COVER IDENTIFIED MODELLING GAPS

Farm level models effectively
cover farm income indicators, but
risk management integration
remains a challenge.

Modelling competitiveness is
well covered while investment
support and asset renewal
modelling need improvement.

Farmers' position in value
chains is only partially covered,
with ongoing efforts to model
organic output and forward
pricing.

Economic
indicators

Climate mitigation measures
are well-covered while
renewable energy at farm level
remains a gap.

Soil management is addressed
by very few models.

Biodiversity indicators require
better data integration and
enhanced modelling capabilities.

Environmental
indicators

Addressing structural change,
rural poverty, and job growth
remains difficult due to the lack
of relevant data in sectoral
models. 

Health and food safety
indicators are emerging but
constrained by data availability.

Social and rural
indicators
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Model linkage offers often (but not always) cheap options to fill modelling deficiencies:

Model linkage may extend the scope of impacts to be addressed: Environmental impacts from agricultural
market models (such as AGMEMOD) may be obtained by feeding model results into specific environmental
modules (MITERRA, Ammonia model). Same works for health impacts.

Model linkage may also permit additional scenario types when climate shocks are simulated with climate
and crop models to obtain exogenous yield shocks or macro shocks are shifting consumer income in
agricultural market models.

Agricultural market models may provide prices for farm models to investigate disaggregate impacts by farm
types 

Quality improvements may be achieved if results from a disaggregate model are fed into a more aggregate
model. Examples are the use of forest sector information from GLOBIOM in CAPRI, aggregation of IFM-CAP
farm level response to CAPRI regions, or Eco-scheme decisions to feed AGMEMOD. 

DEMAND FOR NOVEL MODELS

Joint model’s chain:
Eco-scheme simulation tool,

FARMDYN, AGMEMOD

Case Study for the
Netherlands

CAPRI model:
The cost and parameter

assumptions for precision
farming

Case Study for Hungary 

GLOBIOM
To identify synergies and

trade-offs between EU targets,
competitiveness, and viability

Case Study for Czech
Republic

SitFarm model:
The importance of

balancing an
environmental perspective
with economic reasoning

MODEL LINKAGES BY POLICY NEEDS

While novel models could
enhance strategic decision-

making, CSP design and policy
implementation has to be

transparent and meet deadlines.
Hence a need for simple and

pragmatic analysis in spite of a
complex reality. Investment in new
models should complement—not

replace—existing tools within
ongoing policy cycles.

Topics such as market structure,
rural poverty, and antimicrobial

substance use are poorly
addressed in existing models as

they require significant investment
in data collection and processing.

Established modelling tools are
more effective for analysing

incremental changes rather than
fundamental or strategic shifts,
which may require advanced

approaches like agent-based
modelling, genetic algorithms,
or machine learning—especially

for decisions such as farm
entry/exit or adopting new
technologies in unfamiliar

contexts.
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Executive summary 

This Deliverable 2.2 is the result of Task 2.2 carried out in Work Package 2 of the Tools4CAP project.  

The document aims to assess, adapt, and enhance existing quantitative tools to better address sustainability goals 

and economic, environmental, and social objectives included in CAP Strategic Plans (SPs) of the Member States. It 

is particularly relevant for policymakers and managing authorities and helps to understand the potential of 

quantitative modelling in agricultural policy analysis which is not often used at the Member State level and hence 

belongs to the promising innovations for policy preparation. It addresses the increased responsibility of Member 

States in designing SPs and improving their monitoring and evaluation capacity.  

Quantitative modelling tools, such as CAPRI (Common Agricultural Policy Regionalized Impact), GLOBIOM (Global 

Biosphere Management Model), AGMEMOD (Agricultural Member State Modelling) etc. play a crucial role in policy 

analysis, environmental impact assessment, and economic forecasting at EU level. But these and other models may 

also assist national authorities in evaluating policy decisions, optimizing resource allocation, and considering global 

challenges such as climate change, food security, and land use management. However, the development, 

maintenance, and enhancement of such sophisticated models require substantial financial and technical support. 

To enhance national authorities’ ability to access funding for quantitative modelling tools in times of tight budgets, 

regional collaboration should be considered. Countries with similar agricultural or environmental concerns could form 

regional partnerships to jointly develop and fund modelling tools. It is also advisable to invest in capacity building 

and technical training like under Tools4Cap. EU institutions could promote dedicated projects fostering knowledge 

transfer between Member States by offering training on the use, application, and even selected model development 

as well as procedures for funding applications. 

The methodology applied in this task is a structured assessment approach using templates for assessment of 

potential of modelling tools in a four-step process: 

▪ identifying gaps in current models and proposing adaptations, 

▪ enhancing collaborative approaches among different models to improve analytical capacity, 

▪ tailoring tools for case studies in specific Member States. 

▪ exploring novel approaches for addressing uncovered gaps. 

In the assessments and suggestions we put emphasis on the group of models which are also selected for the case 

studies: the joint modelling chain (includes Eco-scheme Farm simulation tool, Farm-Dyn, AGMEMOD), CAPRI, 

SiTFarm model, experimental evaluation methods, GLOBIOM-CZE. This group has been given priority in the 

development of assessments and suggestions to maximise their chance to be implemented and tested while other 

models are mostly covered for completeness.  

When adapting models to address the gaps arising from new policy requirements, the findings should be translated 

into technical steps to be applicable by managing authorities which includes translating the potential adjustment 

need into specific service requests, considering required funding, data needs and other resources. Funding might 

be based on  

▪ European and international frameworks 

▪ Academic and research institution funding  

▪ Private sector research in their markets 

▪ National government grants  

Clearly the first three are attractive for national budgets but they may constrain their usefulness for national CSP 

design.  

Main findings from applied structured assessment approach may be summarised as follows: 

▪ Economic indicators:  

o Farm level models effectively cover farm income indicators, but risk management integration 

remains a challenge. 
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o Modelling competitiveness is well covered while investment support and asset renewal modelling 

need improvement. 

o Farmers' position in value chains is only partially covered, with ongoing efforts to model organic 

output and forward pricing. 

▪ Environmental indicators: 

o Climate mitigation measures are well-covered while renewable energy at farm level remains a gap. 

o Soil management is addressed by very few models. 

o Biodiversity indicators require better data integration and enhanced modelling capabilities. 

▪ Social and rural indicators: 

o Addressing structural change, rural poverty, and job growth remains difficult due to the lack of 

relevant data in sectoral models.  

o Health and food safety indicators are emerging but constrained by data availability. 

▪ Collaborative modelling approaches: 

o Can improve accuracy across models and provide integrated environmental insights. 

o Experimental evaluation methods offer flexibility but lack predefined structures, limiting immediate 

applicability. 

▪ Tailoring the models for case studies: 

o The relevance of indicators varies by country and context. 

o Some modelling gaps emerge only when applying tools to specific policy questions,  

o Highlights the need to balance environmental and economic perspectives. 

▪ Exploring novel approaches: 

o Traditional economic models struggle with strategic decision-making involving social learning, 

highlighting the potential of agent-based models and machine learning. 

o CAP policies intersect with broader EU policies, requiring tools that address policy conflicts and 

trade-offs. 

o Communication between economics and other social sciences remains limited, posing challenges 

for interdisciplinary modelling. 

This deliverable underscores the importance of continuous innovation in quantitative tools to meet the evolving 

needs of CAP governance and sustainability objectives. 
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1. Introduction 

1.1. Why Tools4CAP? 

In the context of a changing Common Agricultural Policy (CAP), the New Delivery Model (NDM) established in 

Regulation EU 2115/20211 introduces national Strategic Plans (SPs) and new monitoring, review and evaluation 

requirements. In 2019, the European Commission (EC) launched the European Green Deal (GD) including the 

Biodiversity Strategy, the Farm to Fork strategy, the Soil and Forest Strategy and the Climate Adaptation plan and 

established sustainability targets to be achieved mostly by 2030, also through the CAP. The new CAP comes with 

more responsibility on Member States (MSs), a performance-oriented rather than compliance-based approach, more 

responsibilities and flexibility for MSs for the design of the SPs and the monitoring framework, as well as a new 

policy cycle entailing exchange and coordination with the European Commission.  

MSs must  acquire new capabilities and set up proper methodological tools to ensure i) alignment to CAP, GD and 

SDGs objectives and international commitments; ii) increased sustainability ambition compared to the previous 

programming period; iii) internal and external coherence of the intervention strategy; iv) consistency from regional 

to national levels; v) accountability through SMART targets and reflected in funding allocation; and vi) reliance on 

ex-ante evaluations; vii) wide stakeholder engagement and coordination with regional bodies, socio-economic 

partners, and environmental and climate authorities; viii) process quality, simplification, and modernisation; and ix) 

cost-effectiveness of the adopted systems. 

The Tools4CAP project, therefore, is set the context of a changing Common Agricultural Policy (CAP) and aims to 

provide CAP decision-makers with suitable tools for a more evidence-based policy making, ultimately improving the 

capacity to design next generation strategic SPs, and to perform monitoring tasks. To realise its ambitions, the 

project pursues five specific objectives:  

Objective 1. To provide a shared knowledge base and an evaluation of methods and tools used for the design and 

implementation of the SP. 

Objective 2. To identify and adapt innovative methods and tools for the design and implementation of the SP, by 

taking stock of relevant and replicable solutions developed in recent and ongoing research projects and other EU 

initiatives. 

Objective 3. To empower end users to adopt innovative solutions for the design and implementation of the SP, by 

providing them with methodological guidance on choosing the best solutions, their operationalisation, and associated 

good practices. 

Objective 4. To establish a replication lab supporting the practical demonstration and uptake of innovative solutions 

for the design and implementation of the SP, by operationalising and testing methods and tools across case studies. 

Objective 5. To set up a capacity building hub to mobilise knowledge and transfer operational capabilities to end 

users for the design and implementation of the SP, by enabling mutual learning, participation, and science-policy 

dialogue. 

This deliverable especially contributes to objectives 1 and 2 (see more details below). 

1.2. The objective of the deliverable 

The aim of this deliverable is to report on work done within the Task 2.2 of WP2 and present the main findings 

regarding further exploring of innovative quantitative tools from potential viewpoint of the end-users.  

Task 2.2 builds upon the output of earlier tasks:  

▪ the inventory of modelling tools done under Task 1.3. 

▪ evaluation of the potential of selected modelling tools against their actual application along the governance 

of the CAP SPs in Task 2.1.  

 

1 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R2115. 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32021R2115
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A good policy preparation at the EU Member State level requires an approach which ensure that policies are not 

only well-prepared but also yield measurable, positive outcomes. Performance-based policies represent a pivotal 

framework that emphasizes accountability, evidence-based decision-making, and continuous improvement. This 

approach enables Member States to set clear objectives, track progress, and adjust strategies to meet evolving 

challenges and opportunities. 

Performance-based policies may be supported with the integration of innovative modelling tools. These tools equip 

policymakers with the ability to enhance their policy preparation and execution in several ways: 

▪ Improved forecasting accuracy. Advanced modelling tools allow for the simulation of diverse scenarios, 

providing policymakers with insights into potential impacts and outcomes. This foresight is critical for 

designing policies that are both proactive and resilient. 

▪ Data-driven decision making. The ability to analyse large volumes of data empowers Member States to 

base their policies on solid empirical evidence. This reduces the risk of errors and ensures that decisions 

are grounded in factual, up-to-date information. 

▪ Efficiency and resource optimisation. Modelling tools help identify the most efficient allocation of 

resources, ensuring that interventions are both cost-effective and impactful. This is particularly important 

also regarding budgetary pressures. 

▪ Review and adaptation. With advanced modelling, policymakers can review the performance of policies 

and make necessary adjustments. This dynamic approach ensures that policies remain relevant and 

effective in the face of changing circumstances. 

▪ Transparency and accountability. The use of sophisticated modelling tools enhances accountability only 

if providing clear communication of policy impacts and progress. Transparency of the tools hence fosters 

greater accountability and trust among stakeholders. 

Thus, the adoption of innovative tools is recommendable for EU Member States striving to implement effective 

performance-based policies. These tools not only improve the precision and reliability of policy preparation but also 

contribute to more efficient, transparent, and adaptive governance.  

Innovative modelling tools may increase the capacity of Member States to better address the complexities of 

policymaking and achieve their strategic objectives with greater confidence and success. Task 2.1 has reviewed 

different sustainability goals (from an economic, environmental, social and rural perspective) and the most relevant 

issues associated with them (including specific CAP indicators). The modelling tools assessed in this deliverable 

help to evaluate policy interventions targeting these sustainability goals, but with a diverse coverage as we will see. 

A limited number of these modelling tools are also selected further for case study applications in Task 5.1 which run 

concurrently to Task 2.2. Consequently, some of the proposals from Task 2.2 on model adaptations and innovations 

may be picked up and tested on the case studies applications. 

In Task 2.2, the tools are categorized by priority for model adaptations and innovation (Table 1). The first group 

includes models selected for case studies. This group has been given priority in the development of assessments 

and suggestions to maximise their chance to be implemented and tested. The second group comprises the 

remaining models in the inventory.  

Table 1. Overview of selected tools prioritised in groups for model adaptations and innovation suggestions 

Adaptation and innovation groups Tools 

Group 1: Models identified for case studies 

• Joint modelling chain:  

o Eco-scheme Farm simulation tool 

o Farm-Dyn 

o AGMEMOD 

• CAPRI 

• SiTFarm model 

• Experimental evaluation methods 

• GLOBIOM-CZE 

Group 2: Other models included in the 

inventory* 

• MAGNET 

• MITERRA 

• FAPRI Ireland Model 
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• FARMIS (DE) 

• IFM-CAP 

• KOBALAMI (NL) 

Source: Tools4CAP 2024. * - inventory from Task 1.3 and Task 2.1 

Details on the established models (CAPRI, SiTFarm etc.) are covered in their respective documentations (see 

CAPRI 2022, Zgajnar 2022). The joint modelling chain is a recent, joint model application which will be used in one 

of the Tools4Cap case studies and is briefly described in Section 4.1 below. Experimental evaluation methods are 

a heterogenous basket of different methods strongly relying on survey work, and are reviewed in D2.1, Section 5.2.2. 

1.3. Approach 

The methodology for Task 2.2 starts from gathering structured information in Excel templates and aims to enhance 

the capabilities of existing tools. This systematic approach facilitates efficient data retrieval and analysis. 

The template format facilitates the guidance towards potential improvement of modelling tools within four subsequent 

work steps. The steps are completed focusing on the list of selected models starting from the observed situation 

how the models currently can address specific objectives (SO) of the CAP: 

▪ Step 1. Proposing adaptations and innovations of existing tools after detecting gaps arising from new policy 

requirements. 

▪ Step 2. Recommending combination of applied modelling tools via "soft" model linkage. 

▪ Step 3. Tailoring quantitative tools to case study applications for WP5.and adaptation to needs in each case 

depending on focus and interest of the study. 

▪ Step 4. Suggesting novel approaches to cover remaining gaps not covered in steps (1) - (3). between 

modelling capacity and new policy requirements and indicate what would be needed to construct such new 

tools: estimating ease of application and costs of use, adaptation or development. 

The approach is described in detail in the methodology Chapter 2. 

1.4. Structure 

The rest of this report is structured as follows:  

▪ Chapter 2 describes the methodology applied. 

▪ Chapter 3 discusses potential adaptations of models to address identified gaps in economic, environmental, 

and social aspects. It provides an overview of collaborative approaches based on individual models and 

suggests new collaborations through model linkages. 

▪ Chapter 4 transitions from a general approach to concentrating on specific modelling requirements for case 

studies. It addresses longer-term adjustments, which are currently somewhat theoretical. 

▪ Chapter 5 concludes the report. 
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2. Methodology 

The methodology applied has developed a structure which is usable both for assessment of potential of modelling 

tools and as practical guidelines for end-users on technical steps for getting the required capacity of the tools.  

2.1. Assessment of potential of modelling tools  

The potential of selected modelling tools will be assessed completing subsequent work steps and using predefined 

templates. The templates help to structure the information collection, and they are completed starting from Step1 as 

after each step minor adjustments to the template for the next step might be needed. Adjustments depend of the 

completeness of the tools or their gaps discovered in each step. 

The information will be collected based on a literature review 2 and/or consultation with the modelling teams that 

operate each of the tools listed in the above presented Table 1. The purpose of these activities, i.e. literature review 

and consultation aim at collecting information on each modelling tool in a form comparable to the other tools, 

including an overview of the indicators that a particular tool is going to deliver or potentially could deliver. Secondly, 

these activities aim at improving the understanding on how each tool can be used in the future and potentially 

contribute to the policy cycle. All the information will be gathered in the excel-based template in four steps. The first 

step will start with the template structure similar to Task 2.1 “Inventory of model needs and model characteristics” 

(see D2.1 3) and will provide an overview of those aspects that will be addressed by the selected tools. Each next 

step will help to amplify the range of the aspects covered (Table 2). 

Table 2. Content of work steps in template structure 

Work steps Content  

Adaptations to needs (Step 1) Description of planned adaptations and innovations of existing tools after 

detecting gaps arising from new policy requirements 

Model linkage (Step 2) Suggestions for combination of applied modelling tools via "soft" model 

linkage. 

Tailoring to case studies (Step 3) Tailoring quantitative tools to case study applications by ranking the needs 

depending on focus and interests expressed in the study 

Novel models (Step 4) Suggesting novel approaches to cover remaining gaps not covered in steps 

(1) - (3) between modelling capacity and new policy requirements and indicate 

what would be needed to construct such new tools: estimating ease of 

application and costs of use, adaptation or development. 

Source: Tools4CAP 2024 

The models selected for assessment are those included in D2.1: well-known models that were mentioned already 

in the grant agreement and selected based on the knowledge of the Tools4CAP consortium, and tools added or 

suggested from the inventory delivered by WP1. In this report however, the models will be grouped differently: 

models identified for case studies, and other models included in Task 2.1.  

In Step1 structured stock taking of model capacities to cover the three dimensions of sustainability will identify 

aspects that are covered already or in the near future, and also aspects that would require further investments in 

the current tools. A fourth category are gaps where further investment is not planned because these topics do not fit 

to the models covered by our survey. The information translated into comparable format will be grouped as following: 

“already covered”, “feasible, straightforward extension”, “expensive or challenging extension”, “impossible or very 

costly” (Table 3). 

 

2 Some of the material that has been consulted as part of the literature review is the model documentation available at the relevant model 

websites, as well as the information available at the Modelling Inventory and Knowledge Management System of the European 

Commission (MIDAS). See, also: https://web.jrc.ec.europa.eu/policy-model-inventory/explore/models/domains/. 
3 https://www.tools4cap.eu/publications/ 

https://web.jrc.ec.europa.eu/policy-model-inventory/explore/models/domains/
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Table 3. Schematic version of mapping the models and adaptations in Step1 

Domain of indicators  
Economic  

sustainability 

Environmental 

sustainability 

Social  

sustainability 

Models identified for 

case studies 
Adaptations and innovations suggested 

Grouping of 

adaptations 

“Already covered” 

“Feasible, straightforward extension” 

“Expensive or challenging extension” 

“Impossible or very costly” 

Other models 

(included in Task 2.1) 
Adaptations and innovations suggested 

Grouping of 

adaptations 

“Already covered” 

“Feasible, straightforward extension” 

“Expensive or challenging extension” 

“Impossible or very costly” 

Source: Tools4CAP 2024 

Most of the qualitative data collected in this inventory will be used as the basis for the present report. 

2.2. Technical guidelines for managing authorities  

When adapting models to address the gaps arising from new policy requirements, the findings should be translated 

into technical steps to be applicable by the end-users. This includes: 

▪ re-assessment of the capacity of the tool(s) (might be needed depending on policy questions urgent at the 

point of decision making). 

▪ translating the potential adjustment need identified into specific service requests from managing authorities 

▪ including the time required from experts involved in these adjustments,  

▪ data needs,  

▪ and other related resources (software, hardware). 

The practical steps may depend on the underlying drivers of the planned technical developments: 

▪ Financed by an EU research project or can be driven by national requests? If the developments are based 

on national requests, national authorities have to explore options how to support application: funding 

mechanisms, training for managing authorities, raising awareness, and considering the political 

environment that could facilitate or hinder modelling development. 

▪ Primarily research-focused? Emphasis on the research or academic domain may imply constraints for 

immediate usability to develop future CSPs. 

▪ EU funded or academic research may require further adaptations of innovations to achieve national policy 

relevance. 

Quantitative modelling tools, such as CAPRI (Common Agricultural Policy Regionalized Impact), GLOBIOM (Global 

Biosphere Management Model), AGMEMOD (Agricultural Member State Modelling) etc. play a crucial role in policy 

analysis, environmental impact assessment, and economic forecasting at EU level. But these models may also 

assist national authorities in evaluating policy decisions, optimizing resource allocation, and considering global 

challenges such as climate change, food security, and land use management. However, the development, 

maintenance, and enhancement of such sophisticated models require substantial financial and technical support. 
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Funding mechanisms are critical in ensuring that national authorities, research institutions, and policymakers have 

access to the necessary resources to develop and apply these quantitative modelling tools effectively. The 

availability of financial support determines not only the scope and quality of model development which may be 

dominated by EU or international agencies. But funding also determines the ability of national agencies to build in-

house expertise, customize models to regional contexts, and integrate them into policy decision-making processes. 

Several funding mechanisms exist to support the development and application of quantitative modelling tools, 

including: 

▪ European and international frameworks: 

o European Union (EU) Framework Programs such as Horizon Europe provide substantial funding 

for collaborative research, including the enhancement of quantitative models for policy analysis. 

o Joint Research Centre (JRC) of the European Commission supports the development of certain 

modelling tools by providing funding and policy expertise to ensure that these models align with EU 

policy needs. 

o European Structural and Investment Funds (ESIF): includes the European Agricultural Fund for 

Rural Development (EAFRD) and the European Regional Development Fund (ERDF), which 

support research initiatives on agricultural and environmental sustainability). 

o World Bank, International Monetary Fund (IMF) and United Nations (UN) Initiatives: Organizations 

such as the FAO (Food and Agriculture Organization) and UNEP (United Nations Environment 

Programme) offer financial and technical support for developing models that inform global and 

regional policy decisions. 

▪ National government grants (funding allocated through national research agencies, ministries of agriculture, 

environment, or economic development to support the development of policy-oriented models). 

▪ Academic and research institution funding (e.g., universities and research centres funding from national 

science foundations to contribute to modelling projects, ensuring continuous methodological 

advancements). 

▪ Private sector (some industries, particularly in the agriculture, energy, and environmental sectors, fund 

model development to improve risk assessments and scenario analysis in their market areas of interest). 

To enhance national authorities’ ability to access funding for quantitative modelling tools in times of tight budgets, 

the following could be advisable:  

▪ Regional collaboration. Countries with similar agricultural or environmental concerns could form regional 

partnerships to jointly develop and fund modelling tools. 

▪ Capacity building and technical training. EU institutions could create projects fostering knowledge transfer 

from member states with good experience to support other national authorities by offering training on model 

development and funding application procedures. 
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3. Adaptations of models to cover identified modelling gaps 

In this chapter we will discuss the outcome obtained from Steps 1 and 2. This part of the report collects improvement 

options regardless of whether we have case studies to illustrate the benefits of certain adaptations in applications to 

specific examples. The preparation of modelling tools for case studies is covered in Chapter 4. 

Incorporating the outcomes of the project’s second Consortium Meeting in Budapest, Hungary4 the results will be 

presented with a focus on the needs of the end users, such as managing authorities. 

3.1. Potential model improvements and extensions  

The more detailed information collected in templates is aggregated and condensed to topic groups with selected 

sub-indicators illustrating the coverage of a topic. However, this aggregation involves a loss of information compared 

to the originally filled template file, but helps give a structured overview. 

3.1.1. Covering gaps in economic indicators  

The first group of indicators is in the category of ensuring viable farm incomes, and is already completely covered 

by the joint model’s chain and IFM-CAP (Figure 1). The next best coverage is by FARMIS (DE) and possible also for 

CAPRI (as a pragmatic extension of post-model reporting to provide some farm type information) while risk 

management tools would be very costly for CAPRI to implement. The SiTFarm model plans to improve calculation 

of all three currently not covered indicators. Calculation of income volatility at different price level is already possible 

in the current version, while upgrading the model is needed to allow more easily analysing the results. Regarding 

implementation of risk management tools in the SiTFarm model, insurance options relevant for crop and livestock 

production are already covered. Addressing risk via diversification of production is currently investigated. Dynamic 

monitoring of redistribution of income between farm types will be enabled after an upgrade of the model. 

Conceptually, by using experimental evaluation methods depending on the research question and with a suitable 

experimental design, all farm income indicators can be covered. The other models except the JRC in-house model 

IFM-CAP are not tailored to a detailed analysis of farm income related issues and are unlikely to be extended in this 

direction.   

Figure 1. Covering gaps in farm income indicators 

 

Source: Tools4CAP 2024 (red = “impossible or very costly”; orange = “expensive or challenging extension”;  
 light green = “feasible, straightforward extension”; green = “already covered”) 

 

4 https://www.tools4cap.eu/tools4cap-second-consortium-meeting-reflecting-on-progress-and-preparing-for-2025/ 
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The sub-indicators covered in this deliverable have been chosen in view of their policy relevance. In other words, 

selection is supposed to cover only sub-indicators of some interest. The policy relevant questions linked to each 

sub-indicator are collected in the Appendix 1. 

Here we have to mention that not all light green cells “feasible, straightforward extension” are currently or will be in 

the next two years tackled. For example, an entirely light green row for the “experimental methods” means that such 

methods could be applied to address farm income, income volatility etc. It does not mean that for each of these sub-

indicators there is a research/study team addressing the issue with “experimental methods”. Same for the light green 

colour for CAPRI and redistribution between farm types. The CAPRI model could build some pragmatic 

disaggregation of the sectoral farm income to farm groups, in particular if they are classified by specialization. But if 

there is an interest in distribution issues, it is more likely that CAPRI would link to IFM-CAP (if JRC is involved) or 

perhaps FARM-DYN (like under some other HE projects) (see section 3.2). And equally for the farm income 

information from MAGNET and GLOBIOM having prices and quantities could compute a farm income indicator. 

However, the survey did not identify if there is really some ongoing or planned MAGNET or GLOBIOM project to 

tackle this, but we wanted to indicate the technical possibility. 

It is clear that national authorities considering to support some model adaptation would need estimates of required 

funding and time input. This would mean to obtain costs, or working days (WD) or person month (PM) estimates for 

certain extensions, e.g. to translate sectoral GVA into some measure of farm income or to introduce carbon 

sequestration information in some model. Often these cost estimates will depend on the country, for example, for 

the design of a survey to elicit farmers perceptions and responses to “income volatility” with “experimental methods” 

the costs will vary in line with the size of the country and the typical wages for surveying. And the cost of running a 

survey in one country would greatly differ from an EU wide survey. Similarly, considering risk management tools in 

a farm level model may be much lower than to handle this in the context of models with endogenous prices. To 

signal the precise costs of modelling extensions is therefore challenging. Even the estimation for a “feasible, 

straightforward extension” would be usually done only in project proposals and typically require weeks of planning 

for each extension. Therefore, we have to confine ourselves to the proposed classification into expensive (orange) 

and straightforward (light green), to give at least a preliminary assessment.  

Only for selected examples of model extensions we try to prepare rough cost estimates, measured in terms of likely 

time requirements, and usually in a range. These illustrative estimates should signal the resource requirements for 

these examples but without striving for completeness. 

Box 1: Cost estimate to introduce income estimates by farm types in CAPRI.  

The former farm type layer of CAPRI that has been used in many past studies (see Gocht et al. 2011, 2012) is not 

maintained anymore since the development of IFM_CAP. A revitalisation would require costly database updates 

and work input of at least 12 PMs. A cheaper option would be to establish coefficients mapping from income of 

production activities (say barley) to income of certain farm groups like cereal farms, solely based on a simplified 

allocation procedure. Depending on the sophistication and coverage of this estimation the effort may take 10-20 

WDs. As this requires modelling expertise this labour input will be expensive (>1000 €/WD) 

The next topic group covers indicators of competitiveness and productivity. The selected indicators are fully covered 

only by the joint models’ chain (either by Farm-Dyn, AGMEMOD or Eco-scheme simulation tool, see Figure 2). 

Regarding the sub-indicator “coverage of market shares” it should be explained that this only means that the share 

of domestic production in the market may be calculated. The next best potential addressing competitiveness is 

offered by FARMIS and GLOBIOM-CZE models, and then with CAPRI model and experimental evaluation methods. 

Here we have to mention that the border lines between the categories “already covered” “feasible, straightforward 

extension” and “costly, challenging extension” is somewhat fuzzy because even a “straightforward extension” may 

refer to a theoretically possible, but not immediately planned extension or to an envisaged implementation under 

Tools4Cap or another running project in the next future. Regarding the specific indicators related to competitiveness, 

we can observe that there are almost no future adjustments envisaged to cover gaps of modelling age of asset, 

certainly because this involves heavy database work. 
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Figure 2. Covering gaps in competitiveness indicators 

 

Source: Tools4CAP 2024 (red = “impossible or very costly”; orange = “expensive or challenging extension”;  
 light green = “feasible, straightforward extension”; green = “already covered”) 

Box 2: Assessing the effort of including “breeding for low methane cattle breeds”.  

CAPRI covers the endogenous adoption of some farm practices like precision farming, feed additives, breeding for 

higher feed efficiency already, hence the modelling approach is already explored on other technologies. But each 

technology has its particularities and requires an assessment of the technical effects, including side effects, 

applicability (only dairy or beef cattle or both?) and cost, in this case of the breeding program. The adoption of any 

technical measure also requires an assessment of the potential adoption in the farming population: is it applicable 

in all farms or only larger farms or only specialised dairy farms? In this case, the measure has been discussed in 

some MS already (like Ireland), and for those MS the technical and cost information might be available. Introducing 

a new technology like “breeding for low methane cattle breeds” will require to extend certain sets in the CAPRI code 

and to introduce new parameters and equations or modify existing ones. It will hence require knowledge of the 

CAPRI code and familiarity with testing and application, so the involvement of some developer with experience in 

this area is needed. The extension would presumably require 3 PM or 3 x 20 WDs of a developer worth at least 

60000 €. The CAPRI developer would require supplementary expertise from a technical and cost expert for 

communication who might be cheaper and require less WDs if the information is already available, but an estimate 

of 70000 € appears reasonable. This is a nonnegligible effort, but the developed extension would be applicable in 

all MS if country particularities of such breeding programs do not exist or a rough adjustment from the pilot country 

is considered sufficient. Hence there are incentives for EU funding or collaboration of several MS. 

The indicators of farmers’ position in value chains are not completely covered by any of modelling tools included in 

the inventory (Figure 3). Only FARMIS and IFM-CAP have currently covered the indicator of organic output, because 

they are able to identify organic farms or farm groups. However, all the models assigned for case studies are planning 

to implement it as well. There will be no distinction between organic output produced and sold on the market, thus 

the sold organic output from modelling perspective is equal to the level of organic production. Experimental 

evaluation methods are theoretically able to address any challenge, and thus here is no difference signalled 

regarding the five indicators displayed. Otherwise the modelling teams do not plan to tackle concentration and farmer 

producer groups. Use of forward pricing of farm output and proportion of crop sold with forward pricing is in the 

planning of FARMIS and IFM-CAP, while MAGNET and the joint model chain at least do not exclude such 

extensions. 
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Figure 3. Covering gaps in farmers’ position in value chains indicators 

 

Source: Tools4CAP 2024 (red = “impossible or very costly”; orange = “expensive or challenging extension”;  

 light green = “feasible, straightforward extension”; green = “already covered”) 

The indicators related to job growth and rural poverty continue to be an area largely neglected by classical modelling 

tools (Figure 4). However, hours worked on farm are covered by CAPRI, IFM-CAP and other systems showing farm 

labour like MAGNET (if labour is expressed in hours). The off-farm work can be calculated only based on suitable 

household level data which is often only given in case study settings or very partially (information from FADN). The 

off-farm work is directly related also to social sustainability. We will address it more in section 3.1.3 below. 

Figure 4. Covering gaps in jobs growth and rural poverty indicators 

 

Source: Tools4CAP 2024 (red = “impossible or very costly”; orange = “expensive or challenging extension”;  

 light green = “feasible, straightforward extension”; green = “already covered”) 

However, the aggregation also involves a loss of information, in particular what will mean the classification of 

“feasible, straightforward extension” and the underlying drivers of these changes, in particular, if some change is 
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financed by an EU project or by a national research project and whether it is research focused or motivated by 

national policy relevance. Often such a classification is not strictly possible because the borders are overlapping. 

Like in our Tools4Cap projects and other EU projects most of the EU wide modelling tools mentioned (CAPRI, 

MAGNET, AGMEMOD, IFM-CAP, GLOBIOM, MITERRA) have received EU funding at some point in their 

development and application, but our case studies try to explore the possibilities to make use of them for national 

policy questions. CAPRI is regularly also used for national studies, but embedded in an EU context. For national 

level or farm type level models like FAPRI-Ireland and also KOBALAMI and SITFARM the national funding will be 

dominant. 

3.1.2. Covering gaps in environmental indicators 

The group of indicators in the category of agriculture and climate mitigation, is already almost covered by the joint 

model’s chain and MITERRA (Figure 5) where only renewable energy per farm indicatior will remain missing. 

Modelling the total amount of renewable energy generated on farms would require entering into another field for all 

tools included in the inventory of the project, because it would also cover photovoltaics (PV) or wind energy plants 

installed on farm land. However many models cover feedstocks for bioenergy. An extension to account for carbon 

sequestration appears straightforward for IFM-CAP. Regarding the farm level emissions it should be explained that 

the straightforward extension (light green) would mean to divide the total emissions by the number of farms to obtain 

emissions per average farm. It does not require to represent different farm types or even single farms which is an 

additional level of detail (overlapping with Figure 1). In total, emission mitigation indicators are or will be almost 

completely covered in five of the inventory tools included in the survey. 

Figure 5. Covering gaps in climate mitigation indicators 

 

Source: Tools4CAP 2024 (red = “impossible or very costly”; orange = “expensive or challenging extension”;  

 light green = “feasible, straightforward extension”; green = “already covered”) 

Soil management indicators are already well covered in tools selected for case studies as well as in IFM-CAP and 

MITERRA models (Figure 6). The way how the indicator is modelled can be different depending on the tool. For 

example, crop rotation can be represented as the year-to-year change in a region (in CAPRI model) or as a change 

on a specific land parcel. The most challenging indicator in this group appears to be the adoption of precision farming 

techniques but “coverage” may also mean different things from an explicit representation of specific sensor 

technologies to the presence of a marginal abatement cost curve only that implicitly also reflects precision farming. 
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Figure 6. Covering gaps in soil management indicators 

 

Source: Tools4CAP 2024 (red = “impossible or very costly”; orange = “expensive or challenging extension”;  
 light green = “feasible, straightforward extension”; green = “already covered”) 

Biodiversity and enhanced eco-system services in the most feasible way can be covered by additional environmental 

indicator linking proxi trends with the relevant model output indicators, e.g. farmland area, intensity of farming, 

pesticide use. As for this group of indicators data reporting and collection is a critical limitation, possibly overcome 

by policy initiatives, the models apart from experimental methods would rather focus on single sub-indicators of this 

group like farmer participation in agri-environmental schemes or the presence of high nature value farming (Figure 

7).  

Figure 7. Covering gaps in biodiversity and enhanced eco-system services indicators 

 

Source: Tools4CAP 2024 (red = “impossible or very costly”; orange = “expensive or challenging extension”;  
 light green = “feasible, straightforward extension”; green = “already covered”) 

Box 3: Assessing the effort to include the Grassland Butterfly Index (GBI) in CAPRI.  

The GBI (see van Swaay et al 2022) is a data set on 15 butterfly species from 1990 - 2020 available for most MS 

that may in particular measure the biodiversity conditions on grasslands. It is an alternative indicator to the Farmland 

Bird Index which is already “integrated” in CAPRI and covers more than 30 bird species. “Integrated” means here 

that a cross-section time series estimation took place with financial and other support by JRC to link the development 

of the FBI over time to variables reported in the CAPRI database such as crop shares, livestock densities, nutrient 

input and recently supplemented with pesticide use. There have been at least two studies extending each over more 

than one year to estimate the drivers of changes in the bird species to finally obtain the required coefficients that 

have been integrated subsequently in CAPRI. The work steps would be similar for an “integration” of the GBI. The 

most time-consuming part would be to organise and clean the butterfly data set for estimation and then solve the 

problems to estimate the butterfly species using CAPRI variables as drivers. A conservative estimate for this effort 

would be probably 12 PM, if the estimation is done for all countries with some data. If might be much cheaper if this 

is organised as a national case study in a country with good butterfly data. The subsequent integration in the CAPRI 

code is the easier task and would probably only require 2 PM of which one would be for the technical work and 

another PM for subsequent assessment and communication with the butterfly expert.  
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3.1.3. Covering gaps in social and rural indicators 

Considering this type of quantitative tools included in the inventory, covering gaps in social and rural indicators is 

the most challenging task compared to other specific objectives (Figure 8). Structural change of farms can be 

observed in time, and statistical methodologies exist to project structural change, but the tools covered in the survey 

are mostly not adressing this issue. Furthermore structural change and the age distribution is complicated to link to 

a certain output or result. That is why farmer age or extent of farm specialisation by age of farmer is often marked 

as impossible or extremely costly to be implemented, as farmers age data are usually ignored in the sectoral models 

(CAPRI, GLOBIOM etc.) or process based models (like MITERRA).  

Figure 8. Covering gaps in structural change and generational renewal indicators 

 

Source: Tools4CAP 2024 (red = “impossible or very costly”; orange = “expensive or challenging extension”;  
 light green = “feasible, straightforward extension”; green = “already covered”) 

Job growth and rural poverty are related to very complex factors, and characterised by indicators of very broad or 

general scope not specifically related to agriculture. That explains why this specific objective (Figure 9) is not already 

covered by any of inventory models for any of indicators. A key reason is that the required household or person level 

data are not readily available in standard data sources and would have to be surveyed which is often very expensive. 

Off-farm income indicator has been included already in section 3.1.1 above when talking about economic 

sustainability.  

Figure 9. Covering gaps in jobs growth and rural poverty indicators 

 

Source: Tools4CAP 2024 (red = “impossible or very costly”; orange = “expensive or challenging extension”;  
 light green = “feasible, straightforward extension”; green = “already covered”) 

The last topic group combines three sub-indicator which are only loosely related (Figure 10). The use and sales of 

antimicrobial agents has been discovered as a modelling topic only recently (for example in an ongoing HE project 

Models

Income level of 

young farmers
Farmer age Succession

Farm 

exits/entries

Extent of farm 

specialisation by 

age of farmer

Access to 

Finance and 

Credit

Models identified for case studies

Model 1. Joint models chain: 

            Farm-Dyn, AGMEMOD,

            Eco-scheme Farm simulation tool (NL)

Model 2. CAPRI

Model 3. SiTFarm model

Model 4. Experimental evaluation methods

Model 5. GLOBIOM-CZE

Other models included in inventory of Task 2.1

MAGNET

MITERRA

FAPRI Ireland Model

FARMIS (DE)

IFM-CAP

KOBALAMI (NL)

7. Structural Change and Generational Renewal

Models

Broadband 

availability and 

Broadband 

Speed

Distance from 

services

Region 

Remoteness
Off-farm Income

Rural 

employment
Social inclusion Gender equality

Models identified for case studies

Model 1. Joint models chain: 

            Farm-Dyn, AGMEMOD,

            Eco-scheme Farm simulation tool (NL)

Model 2. CAPRI

Model 3. SiTFarm model

Model 4. Experimental evaluation methods

Model 5. GLOBIOM-CZE

Other models included in inventory of Task 2.1

MAGNET

MITERRA

FAPRI Ireland Model

FARMIS (DE)

IFM-CAP

KOBALAMI (NL)

8. Jobs Growth and Rural Poverty



 

      |  22 

“Act4Cap27”) because the data situation is at least as complicated as for pesticides. By contrast most sector level 

models have household level loss rates which are mostly exogenous but therefore also open to scenario analysis. 

Animal welfare is diverse topic area on its own with some linkages to antibiotics. While specific animal welfare issues 

may be addressed in suitably specified form also by large scale models, a full coverage will be impossible for the 

next decade at least. 

Figure 10. Covering gaps in health, food and anti-microbial resistance indicators 

 

Source: Tools4CAP 2024 (red=not planned; orange=possible, but not planned; light green=planned; green=covered) 

Box 4: Effort estimate for the integration of cost and technical effects related to abandoning cages for poultry and 

sows.  

These questions have been analysed recently in a CAPRI “branch” in a study supporting work of COPA-COCEGA 

(see Higuera 2023). To make use of these animal welfare developments in future projects would require to integrate 

the changes in this branch into the current CAPRI code in the standard version (“trunk”). This would require the 

usual merge and testing activities linked to the integration of different model versions, but presumably these would 

not extend beyond one PM, given that this is a recent branch and that is has been tested in the context of the ongoing 

case study (involving AKI). This “integration” effort would be much larger, 6-12 PM, for the revitalisation of the old 

CAPRI version used in the CCAT project of 2010 (Assessing European agricultural cross compliance | CCAT Project 

| Results in brief | FP6 | CORDIS | European Commission).  

3.2. Collaborative modelling approaches 

This section covers examples of possible linkages to fill some of the gaps that have been identified in the previous 

tables, in particular the cases of red colour highlighting issues that do not easily fit into the current model structure 

such that model extensions are not planned. However, a "soft" linkage can be proposed independently of planned 

adaptations or potential future innovations. Especially in case when model linkage seems to be more suitable taking 

into account case study needs.  

To identify existing or potential model linkages, information matrix of the models has been created. Initially the task 

was focusing on needs for information input from the point of particular model rather than what this tool can offer to 

other models. However, as already discovered in SUPREMA project (Gocht, 2021), there are different methods for 

model linkages. Britz (2008) differentiated among model chains without calibration of the interlinked models, models 

with one-way calibration and models with sequential calibration. In the last case all involved models at some point 

provide and also require data from the others. These different ways of model linkages can be distinguished also in 

Figure 11.   

Models

Sales of 

veterinary 

antimicrobial 

agents

Use of veterinary 

antimicrobials in 

EU animal 

husbandry

Food losses and 

waste
Animal welfare

Models identified for case studies

Model 1. Joint models chain: 

            Farm-Dyn, AGMEMOD,

            Eco-scheme Farm simulation tool (NL)

Model 2. CAPRI

Model 3. SiTFarm model

Model 4. Experimental evaluation methods

Model 5. GLOBIOM-CZE

Other models included in inventory of Task 2.1

MAGNET

MITERRA

FAPRI Ireland Model

FARMIS (DE)

IFM-CAP

KOBALAMI (NL)

9. Health, Food and Anti-microbial Resistance

https://cordis.europa.eu/article/id/88314-assessing-european-agricultural-cross-compliance
https://cordis.europa.eu/article/id/88314-assessing-european-agricultural-cross-compliance


 

      |  23 

The without calibration approach shocks a model with data from another model without considering any further 

feedback between the interlinked models. From the models included in the inventory most of present and the past 

collaborative approaches fall in this category: 

▪ GLOBIOM – CAPRI. 

▪ MAGNET – GLOBIOM. Here and in case above the linkage consists of using a certain set of macro/market 

simulation results from one model and apply them as exogenous information source in another model. 

▪ Eco-scheme farm simulation tool – Farm-Dyn – AGMEMOD. The tool described in the previous section as 

the chain of joint three models. This collaborative approach will be tested in application for the case study 

in WP5. 

As afforestation and bioenergy both have an indirect impact on agriculture, the MAGNET-GLOBIOM-CAPRI linked 

system can use each model comparative advantages using consistent set of assumptions concerning afforestation 

level (GLOBIOM based) and bioenergy plantations area, and resulting effects on GDP and energy prices (MAGNET 

based). 

Model linkages can be suggested from the point of specific policy questions, for example CAPRI does not cover the 

"use of risk management tools". The models that could cover this are FARM-DYN, IFM-CAP, and experimental 

economics approaches. These are examples of policy questions that can be answered using particular model 

linkages: 

▪ Policy Question: How effective are risk management tools in stabilizing farm incomes? 

o Model Linkage: FARM-DYN and IFM-CAP, combined with experimental economics approaches, 

can provide insights. 

▪ Policy Question: What are the environmental impacts of various agricultural practices? 

o Model Linkage: MITERRA has been linked in the past with RAINS (precursor of GAINS) to 

exchange on atmospheric emissions and leaching data. 

▪ Policy Question: How do climate change scenarios affect crop yields and farm sustainability? 

o Model Linkage: Incorporate FAPRI-Ireland with climate and weather data models for 

comprehensive analysis. 

This approach ensures that the model linkages are tailored to address specific needs and provide relevant 

information for policy-making and case studies. 

One-way calibration is achieved when one model is calibrated to results generated by another model. In the top-

down approach, one calibrates the more-disaggregated results or the response parameter to the results and to the 

response parameter of the top level. This applies to the approach described in the linkage MITERRA-AGMEMOD, 

where we link and harmonize the model parameter of MITERRA with results from economic models AGMEMOD. 

MITERRA can model the environmental impacts of agricultural sector activities level data provided by AGMEMOD 

The AGMEMOD model does not include any environmental impact indicators, whereas MITERRA requires input on 

activity data from an economic model. Theoretically this way of calibration would work also other way around – the 

top-level calibration (or scaling) to more disaggregated results, e.g. AGMEMOD-CAPRI. 

The third approach, which is based on sequential calibration each model uses and produces its own results, there 

is iterative feedback among the models. One example is the linkage of the partial equilibrium model of CAPRI and 

IFM-CAP. Iterative algorithms can achieve market equilibrium even in multi-dimensional and highly interdependent 

product settings (Britz, 2008). The IFM-CAP - CAPRI linkages build upon this approach. As EU-wide supply changes 

affect prices and global markets, the linkage between CAPRI and IFM-CAP allow to model those prices in an iterative 

way endogenously. This improves the quantitative impact assessment and allows to analysis farm policies in 

combination with market effects. Figure 11 summarises the existing and potential linkages of the models included in 

the inventory. 
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Figure 11. The existing and potential model linkages 

 

Source: Tools4CAP 2024 (green=model information exchange) 

The example for coverage of other policies and cross-disciplinary approaches for FAPRI-Ireland model:  

▪ Activity projections can be linked to a separate model of ammonia emissions to project future ammonia 

emissions. 

▪ Activity projections from the FAPRI-Ireland model can be linked to a GHG Marginal Abatement Cost model 

to develop a GHG Marginal Abatement cost curve and project GHG emissions inclusive of GHG mitigation 

actions. 

▪ The FAPRI Ireland model could be extended to model pesticide use. 

▪ The FAPRI Ireland model could be extended to model usage of antimicrobials. 

 

The example of how planned adaptations and model linkage would complement coverage of other policies and 

strengthening of cross-disciplinary approaches given by joint model chain: 

▪ Interaction of eco-scheme policy adjustments with other policy adjustments (e.g. direct payments) on farmer 

behaviour and adoption of (specific) eco-activities. 

▪ Interaction of eco-scheme policy changes in relation to EU market policy changes, including voluntary 

coupled support and EU border measures. 

▪ Interaction and coherence of regulatory policies (e.g. manure application standards) and impacts on 

production (yields), which also determines sectoral/MS production.  
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4. Tailoring models for case study applications 

The current Task 2.2 has been completed in parallel with the WP5 Task 5.1. This section briefly covers the 

experience from the case study work that sometimes requires specific adjustments of existing tools to a particular 

context. 

Here we describe information collected in Step2: ranking of importance of indicators from the viewpoint of one 

country and potentially to be covered by specific model. We use the information collected in the case of a specific 

country. However, here we describe it in general way to show how the modelling needs changes and adapts 

depending on specific case. 

Ranking of indicator in terms of modelling needs can be different from ranking of the “general” importance of the 

indicator. For example, the age of farmers might be important for some questions (like the overall health status of 

the farming population), but not necessarily to be covered by the model used for the case study. 

4.1. Joint models’ chain 

The joint models’ chain (Eco-scheme simulation tool, Farm-Dyn, AGMEMOD) will be used for case study conducted 

in the Netherlands, which aims at estimating the effects of different options for the design and the hectare payments 

of the planned eco-schemes on the expected uptake and the required budget.  

The impact on farm income is a key aspect since this is considered to be an important driver for eco-scheme adoption 

(Figure 12). GHG at farm level are important as some eco activities aim at GHG reduction, and all eco-activities are 

scored with respect to their contribution to climate. Efficient soil management indicators will attain particular attention 

in the case study application as some of eco activities aim at soil cover, some aim at no tillage or low tillage practice, 

and some aim at lowering pesticide use. Some new eco activities could contribute to precision farming, and can be 

aiming organic farming as well. Farm landscape features and their loss is important indicator as specific eco-activities 

aimed at landscape elements and all eco-activities are scored with respect to their contribution to landscape.  

Figure 12. Ranking of indicators in terms of their importance for case study applying the joint models’ chain 

 

 

 

 

Source: Tools4CAP 2024 (orange= ”low importance”; light green= ”medium importance”; green=”high importance”) 

Comparing the modelling needs for the case study with the adaptations and improvements planned in section 3.1, 

it matches well especially because the joint models’ chain is a collaborative approach which is explicitly shown in 

Figure 11. 
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4.2. CAPRI model 

In many cases the need for improvement only becomes apparent when using a particular tool for a specific question 

like stimulating the adoption of precision farming or analysing the consequences of an expanded adoption of 

precision farming. The model mechanics to describe the issues considered relevant are operational, but upon more 

detailed scrutiny, the cost and parameter assumptions for precision farming might be tailored to the specific situation 

in Hungary. It may also be mentioned that there are two options to deal with existing information from national tools 

say detailed cost accounting efforts for precision farming variants: 

▪ Supplementary national information / analyses may be linked with or integrated into the CAPRI model.  

▪ Supplementary information may be kept as an independent source, thus used to obtain alternative results 

and to assess uncertainties. 

 

Figure 13. Ranking of indicators in terms of their importance for case study applying CAPRI model 

 

 

 

 

Source: Tools4CAP 2024 (orange= ”low importance”; light green= ”medium importance”; green=”high importance”) 

4.3. SiTFarm model 

The SiTFarm model will likely be used as a part of integral case study for Slovenia. The indicators which are depicted 

as the most important for the case study are farm income, technology adoption, GHGs at farm level, nitrate and 

phosphorus balance, crop rotation and soil cover (Figure 14), showing an importance of balancing an environmental 

perspective with economic reasoning. 

Figure 14. Ranking of indicators in terms of their importance for case study applying SiTFarm model 
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Source: Tools4CAP 2024 (orange= ”low importance”; light green= ”medium importance”; green=”high importance”) 

4.4. GLOBIOM 

The GLOBIOM model will be applied for case study conducted in Czechia where aims at identifying synergies and 

trade-offs between EU targets — such as climate resilience and sustainability — and the competitiveness and 

viability of Czech agriculture under the context of climate change. The indicators which are depicted as the most 

important for the case study are farm income, market shares, technology adoption, GHGs per hectare level, carbon 

sequestration, and usage of precision farming techniques (Figure 15). 

Figure 15. Ranking of indicators in terms of their importance for case study applying GLOBIOM model 

 

 

 

 

Source: Tools4CAP 2024 (orange= ”low importance”; light green= ”medium importance”; green=”high importance”) 
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strategic decisions, CSP design and analysis may also require a good dose of pragmatism and emphasis on speed 
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a given amount of time. These considerations suggest that investment in novel models should be pursued, but not 

as the only option in an ongoing policy cycle. 

6. Conclusions 

This deliverable has covered 4 potential steps to improve the preparation and assessment of CAP Strategic Plans. 

In Step1 possible adaptations of existing tools have been identified for modelling of: 

▪ Economic indicators: 

o Selected farm income indicators are already covered in a quite comprehensive way by JMC and 

IFM-CAP, while FARMIS (DE) and CAPRI have accepted their gap in risk management treatment. 

The SiTFarm model shows a promising potential for improvement on farm income indicators, 

though further upgrades are needed. Experimental evaluation methods could conceptually address 

all farm income indicators. Models other than those focussing on income analysis are unlikely to 

expand in this area.  

o Competitiveness indicators has been assessed fully covered only for the JMC. Several models 

(e.g. FARMIS, GLOBIOM-CZE, and CAPRI) might improve their treatment of investment support, 

even though some extensions may not be immediately planned or straightforward. Some 

indicators, such as modelling the age of assets, are unlikely to be improved due to the significant 

database work required. 

o Among the indicators related to farmers' position in value chains many models focus in their 

ongoing extensions on the organic sector while FARMIS and IFM-CAP currently address organic 

output by identifying organic farms. Forward pricing is planned for FARMIS and IFM-CAP, while 

MAGNET and the joint model chain do not exclude tackling this topic. Experimental evaluation 

methods could theoretically address all indicators in the group. 

o Indicators of job growth and rural poverty will remain largely overlooked by traditional models. While 

farm labour will be covered by CAPRI, IFM-CAP and MAGNET, off-farm work requires detailed 

household-level data, typically available only in case studies, which will be left then for experimental 

evaluation methods involving survey methods. 

▪ Environmental indicators: 

o Climate change mitigation indicators are nearly fully covered by almost all of the models, except 

for the indicator of renewable energy use per farm. Bioenergy feedstocks are available from broad 

range of models, but a full coverage would require expanding models into areas like photovoltaics 

or wind energy, and will remain missing. Farm level emissions may be modelled in most of cases 

only by dividing the total emissions by the number of farms to obtain emissions per average farm. 

o Soil management indicators will be well covered by all tools further selected for case studies, IFM-

CAP and MITERRA. Precision farming adoption is the sub-indicator where many systems see 

improvement options.  

o Biodiversity and ecosystem service indicators can be feasibly linked to model outputs like farmland 

area, farming intensity, and pesticide use. However, data limitations will remain a key challenge. 

Nonetheless several models will focus in their efforts for improvements on specific sub-indicators, 

such as participation in agri-environmental schemes or high nature value farming. 

▪ Social and rural indicators: 

o Addressing gaps in social and rural indicators will be the most challenging task for the tools in the 

inventory. While structural changes in farms can be observed and projected, most models do not 

address this issue. Linking structural change and farmer age to specific outcomes is complex, 

making indicators like farmer age or farm specialization by age costly or impractical to implement. 

Such data are typically excluded from sectoral and process-based models without signs that this 

might change. 
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o Job growth and rural poverty indicators due to their broad scope and lack of direct agricultural focus 

will not be covered by the inventory models. The absence of readily available household or person-

level data with a good coverage of rural households further complicates their inclusion, as such 

data would require costly surveys. 

o Some of health, food and anti-microbial resistance indicators (e.g., use and sales of antimicrobial 

agents), are very recently explored modelling topics These will be challenging because of data 

(in)availability issues. By contrast, household-level food losses are discussed for many years and 

most market level models are covering them. Animal welfare, though linked to antibiotics, is a 

complex issue that large-scale models may address in part, but full coverage will remain 

unattainable for at least the next decade. 

In Step2 the following model linkages have been identified proving the efficiency of collaborative approach: 

▪ The gaps are difficult and too costly to fill just by extensions of each of the models. 

▪ Efficient solution is provided by following model combinations/linkages by policy topic: 

o joint modelling chain and the FAPRI Ireland model as a cluster where environmental submodules 

may be linked to the core model outputs to provide additional environmental impacts. 

o specific policy questions can be addressed exchanging data for particular input or output indicator 

also between the same type of models, e.g. FARMDYN – IFM-CAP. This approach ensures that 

the model linkages are tailored to address specific needs and provide relevant information for 

policy-making. 

o health impacts are also provided by a specialised health modules that require apart from its own 

database mostly the food intake results from economic modelling systems. 

▪ Efficient solution provided by model linkage category; 

o Without calibration and without considering any further feedback between the interlinked models. 

Most of proposed/applied collaborative approaches of the inventory models fall in the category: 

MAGNET – GLOBIOM; GLOBIOM – CAPRI; joint modelling chain (Eco-scheme farm simulation 

tool – Farm-Dyn – AGMEMOD).  

o One-way calibration with one model calibrated to results generated by another model: the top-down 

approach calibrating the more-disaggregated results to the response parameter of the top level 

applies to the linkage of MITERRA-AGMEMOD. Theoretically this way of calibration would work 

also other way around – the top-level calibration (or scaling) to more disaggregated results, e.g. 

AGMEMOD-CAPRI. 

o Sequential calibration with iterative feedback among the models is the linkage of CAPRI and IFM-

CAP allowing analysis of farm policies in combination with market effects. 

▪ Experimental evaluation methods theoretically can cover any policy question and look for any of indicators. 

Although the settings can be developed precisely for each type of application, the fact that the tool “does 

not exist” in pre-defined form might impede its application. 

In Step3 more specific tailoring of the tools towards case studies allows for the main conclusions:  

▪ Indicators are assessed from the point of certain country to be covered by specific model where ranking of 

indicator in terms of modelling needs can be different from ranking of the “general” importance of the 

indicator. 

▪ Joint modelling chain is a collaborative approach which did not exist before and has been created just for 

Tools4CAP project purposes and provides a showcase tailoring of the tools towards case studies. 

▪ In many cases the need for improvement only becomes apparent when using a particular tool for a specific 

question which is the case of CAPRI model application for Hungary. There are two options to deal with 

existing information from national tools e.g. detailed cost accounting efforts for precision farming variants: 

o Supplementary national information/analyses may be linked with or integrated into the CAPRI 

model  
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o Supplementary information may be kept as an independent source, thus used to obtain alternative 

results and to assess uncertainties. 

▪ The SiTFarm model with the indicators depicted for the case study show an importance of balancing an 

environmental perspective with economic reasoning. 

In Step4 suggestions for novel approaches to address existing gaps not covered otherwise can be formulated as 

the following: 

▪ Regardless of model extensions and linkages it cannot be overlooked that standard economic modelling 

approaches have weaknesses to cover strategic decision making that often involve social learning 

processes. It has been acknowledged that these issues may require tools that either include new economic 

modelling approaches like agent-based modelling or completely open research strategies like machine 

learning. On the other hand, it should also be kept in mind that CSP design and monitoring often requires a 

complete country coverage in a limited period of time which could be the reason why more traditional 

approached will continue be used, at least for a while. 

▪ EU policies go far beyond the CAP as is evident from the fact that DG Agri is only one among many other 

DGs. Some of these “other” polices have been integrated or at least addressed in the CAP such that the 

term “agri-environmental measures” is well established for long. As far as the tools are covering other policy 

indicators, they might help to identify goal conflicts or assist in the search for optimal or at least reasonable 

compromise solutions. 

▪ Just like there are more policy domains beyond the CAP each of these policies is often relying on specific 

scientific advice with a certain perspective. This holds for the various subdisciplines from the natural 

sciences that often follow different traditions like climate and biodiversity sciences. Nonetheless several of 

these disciplines are often “covered” at least by large scale models or joint model chains, Within the social 

sciences the communication between economics and other social sciences seems to be even more 

complicated such that few tools offer the potential to bridge between them. 
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Appendix 1: Policy questions linked to indicators of specific objectives 

Specific 

Objective 

Indicator Policy question 

1. Ensuring 

Viable Farm 

Incomes 

Farm income What is the farm income compared to other sectors in 

economy? 

Income volatility Are there specific types of farms or regions experiencing more 

significant changes in income volatility?  

Use of risk management 

tools 

What are the income effects of use of risk management tools? 

Redistribution between farm 

types 

Do policy measures address different farming costs in different 

sectors? 

2. Increasing 

Competitiveness 

(Productivity) 

Market shares How should CAP measures be structured to increase the 

market share of domestic agricultural production in domestic 

markets?  

Age of Asset What impact does the implementation of, e.g., tax incentives 

for the renewal of farming equipment and machinery have on 

the age of assets and overall productivity? 

Technology Adoption How might the adoption of a particular technology impact on 

competitiveness (e.g. a technology that would boost yield or 

reduce the usage of a particular input)? 

Investment support How can investment support programs be optimized to 

enhance the competitiveness and productivity of farms? 

3. Strengthening 

Farmers’ 

Position in 

Value Chains 

Concentration Are there certain value chains where farmers are experiencing 

more significant changes in their positions? 

Farmer Producer Group 

Members 

How do changes in the number of producer group members 

impact the overall strength and influence of farmers in value 

chains?  

Use of Forward Pricing of 

farm output 

How might the use of forward pricing for outputs have reduced 

historical output price volatility? 

Proportion of crop forward 

sold and price 

Extent to which farmers are using price risk management to 

reduce output price volatility? 

Farm output sold as organic Which farmers are more likely to switch to organic production? 

(the environmental impact of organic conversion will be 

smaller if it mainly extensive conventional producers who 

decide to convert to organic, rather than intensive 

conventional producers) 

8. Jobs growth 

and rural 

poverty 

Hours worked on and off-

farm 

Is work life balance likely to improve or dis-improve? 

Level of Educational 

Qualification of Farm 

Employees 

How does the level of education and qualifications among farm 

employees correlate with job growth and poverty reduction in 

rural areas? 

Non-farm income What is the overall income of those working in agriculture? Is 

overall farm income moving on a different trend to farm 

income? Does the relative economic position of farms change 

when their off-farm income is included (e.g., some types of 

farming are more compatible with off farm work and therefore 

may have more ability to earn off farm income). 
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4. Agriculture 

and Climate 

Mitigation 

Farm GHGs How is the level of aggregate farm GHG likely to change in the 

future?  Will GHG emissions on some farm types increase, 

while those on other farm types fall? 

GHGs per ha What is the intensity of GHG emissions per ha on different 

farm types and how is that likely to change in the future? 

Carbon Sequestration How much carbon is sequestered on farms? Taking account 

of farm GHG emissions, what does this mean in terms of net 

farm emissions? 

Ammonia emissions per 

farm 

How is the level of aggregate farm ammonia emissions likely 

to change in the future?  Will ammonia emissions on some 

farm types increase, while those on other farm types fall? 

Farm ammonia per ha What is the intensity of ammonia emissions per ha on different 

farm types and how is that likely to change in the future? 

Renewable Energy per farm How much renewable energy is likley to be produced on 

different farm types? How might renewable energy production 

on farms be best incentivised? 

5. Efficient Soil 

Management 

N Balance How is the N Balance likely to change in the aggregate and for 

different farm types? 

P Balance How is the P Balance likely to change in the aggregate and for 

different farm types? 

N Use Efficiency How is the N Use efficiency likely to change in the aggregate 

and for different farm types? 

P Use Efficiency How is the P Use efficiency likely to change in the aggregate 

and for different farm types? 

Crop rotation How does crop rotation affect soil nutrient content? 

Soil Cover What are the effects of different soil cover types on soil organic 

matter and nutrient levels? 

Tillage Management 

Practices Against Erosion 

How do tillage practice influence soil organic matter? 

Pesticide Use How is the pesticide usage likely to change in the aggregate 

and for different farm types? 

Usage of Precision Farming 

Techniques 

How is the usage of precision agriculture likely to increase and 

what are the implications for the production of outputs and 

inputs.  

Investments related to 

climate 

What specific climate investments have been implemented to 

improve soil management, and what are their observed 

effects? 

Contribution of organic 

agriculture 

What are the observed effects of organic farming on soil 

fertility and yields?  

6. Biodiversity 

and enhanced 

eco system 

services 

Farmland Bird Index What is expected as the main driver of farmland bird index 

change?  

Grassland Butterflies Index What is expected as the main driver of butterfly index change?  

Farm landscape features 

and their loss 

What is the optimal share of landscape features in total farm 

area?  
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Presence of high nature 

value farming 

What level of high nature value farming can be achieved at 

certain food demand level? 

Adoption of Biocontrols What is the adoption rate of biocontrols? 

Pollinators What are the cross-effects of yields in case of co-existence of 

different types of farming? 

Farmer participation in agri-

environmental schemes 

How big share of farmland is expected to be involved in agri-

environmental schemes? 

7. Structural 

Change and 

Generational 

Renewal 

Income level of young 

farmers 

How is the income level of young farmers likely to change 

relative to older farmers? 

Farmer age How is the age profile of farmers likely to evolve?  

Succession How is the rate of farm succession likely to change? 

Farm exits/entries How is the rate of farm entry and exit likely to change? Which 

farms types are likely to see higher/lower rates of farm exit? 

Extent of farm specialisation 

by age of farmer 

How the farm specialization is likely to affect total farm output 

depending on the farmers’ age? 

Access to Finance and 

Credit 

How the access to finance and use of credit affect farms and 

farmers of different age? 

8. Jobs Growth 

and Rural 

Poverty 

Broadband availability and 

Broadband Speed 

Extent of usage for broadband by farmers for farming and non-

farming purposes?  

Distance from services How the distance from services affect on-farm and off-farm 

income?  

Region Remoteness What are the characteristics of farms located in remote 

regions? 

Off-farm Income How big is the share of off-farm income?  

Rural employment What is rural employment rate compared to job vacancies in 

agriculture? 

Social inclusion What are the main factors of rural poverty in specific regions? 

Gender equality Which are gender specific indicators contributing the most for 

inequality? 

9. Health, Food 

and Anti-

microbial 

Resistance 

Sales of veterinary 

antimicrobial agents 

Extent of likely sales in antimicrobial usage? 

Use of veterinary 

antimicrobials in EU animal 

husbandry 

 What is the main driver of antimicrobials frequent use? 

Food losses and waste What are the factors for reduction of food waste?  

Animal welfare Extend of potential changes in animal welfare practices? 

Source: Tools4CAP 2024 

 

 

 


