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Emissions from agriculture
FADN provides a suitable sample and information source for:

• Estimating farm level GHG emissions and,  

• Evaluating impacts of rural programmes and policies



I.07. Emissions from agriculture (CAP Context Indicator 45)

1) GHG emissions from agriculture including agricultural soils

2) Ammonia emissions from agriculture

Main Databases:
GHG Emissions: European Environment Agency (EEA)
Ammonia emissions: European Environment Agency (EEA)

Other data sources:
UNFCCC, Eurostat, Eionet, Convention on Long Range Transboundary Air Pollution
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Impact Indicator I.07
Emissions from agriculture – National Data: Databases

https://ec.europa.eu/info/sites/info/files/food-farming-fisheries/farming/documents/cap-indicators-doc-c45_2017_en.pdf
https://www.eea.europa.eu/data-and-maps/data/national-emissions-reported-to-the-unfccc-and-to-the-eu-greenhouse-gas-monitoring-mechanism-15
https://www.eea.europa.eu/data-and-maps/data/national-emission-ceilings-nec-directive-inventory-16#tab-european-data
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Evaluating RDP and Ag. Policy Impacts
Data requirements of evaluation strategies at farm level

Re-create activity data Environmental data Emission coefficients Farm GHG emissions

Data requirements:

• FADN
• Farm Business Survey
• Agricultural Census

Data requirements:
• Temperature
• Rainfall
• Soil
• LPIS

Data requirements:
• NIR
• EFDB for mitigation
• LPIS
• Academic literature

Examples:
• FADN (Italy, Lithuania, 

Poland)
• Farm Business Survey 

(England)
• Ag. Census and typical 

farms (Ireland, Scotland)

Examples:
• LPIS to provide 

georeferenced farm plots 
• Met Office (England), 

Met Éireann (Ireland)
• Scottish Soils Knowledge
Information Base (Scotland)

Examples:
• Adapt emissions 

coefficients for LULUCF 
(Italy)

• IPCC and academic 
literature - N2O (Ireland)

GHG emissions:
• per activity 
• per gas 
• total CO2 equivalent
• total carbon footprint-CF

Examples:
• per gas and total CO2

equivalent (Ireland, Italy)
• per gas and total CO2

including energy 
(England)

• carbon footprint (Italy)



Evaluate GHG emissions using FADN Data:
The Basic Idea

The FADN 
Farm Return

Table J – Livestock
Activity Data Example: 
SE 125D – Dairy Cows

Table I – Crops
Activity Data Example: 
SE 110D – Wheat

Table H – Inputs
Activity Data Example: 
SE 296 – Fertiliser N

160.59 Kg CH4/head/year CH4 enteric fermentation

26.49 Kg CH4/head/year CH4 manure management
0.62 Kg N2O/head/year N2O manure management

0.01 Kg N2O-N/Kg N
N2O agricultural soils –
Inorganic N fertilisers

0.01 Kg N2O-N/Kg N
N2O agricultural soils –
Crop residues returned

Activity Data - FADN Implied Emission Factor GHG Emission

NIR and IPCC 2006



FADN Is Not an environmental database
Challenges using FADN
Management practices are not reported by FADN returns:
Example: Manure management practices, manure spreading, winter/cover 
crops, etc. 

What to do:

Prepare
• The Programme
• Output and 
• Results indicators

Consult
• The MA and PA
• The GHG Reporter
• Field experts

Decide
• What is relevant
• What is important
• How to complete missing info 

Design and Field 
Test Follow Up 
Actions

Activity data may be missing:
Example: Usually quantities of fertilizers or of other soil improvers are not recorded 
(but expenditure for these substances is recorded)



Facing challenges using FADN: Example
Silvia Coderoni and Roberto Esposti: CAP payments and agricultural GHG emissions in Italy, 2018.

Farms’ structural features =  Activity Data

Management practices      =  Emission Coefficients

GHG
Emissions

The evaluators explain how they overcome challenges:
• Panel data of 6,542 farms between 2003-2007  
• Decided not to measure changes in management 

practices unless these are depicted by FADN  
• Estimated quantity of fertiliser applied on soils from 

expenditure recorded on FADN using field experts, 
an external database and extensive consultation

• They did not estimate any LULUCF tables



Data and Database related 
recommendations for the ex-post

1. Does the evaluation focus only on I.07 or on a number of 
environmental indicators (water, soil, biodiversity)

2. Establish contact with your national reporters for GHG and ammonia 

3. Decide if the core farm database will be a panel or a cross-section

4. Make heavy use of IACS

5. Will you use a GHG calculator to convert activity data to GHG 
emissions?

6. Which external databases do you need to link to the core database 
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Recommendations for setting up the data 
management system for the CAP post-2020

1. The future sounds “integrated” and “sustainable” 

2. This points out to “holistic” evaluations instead of piecemeal 
assessments fragmented by the type of impact or by the resource base 
(water, soil, biodiversity) 

3. Evaluations will target the environmental sustainability of the farm

4. Think that you may have to link environmental evaluations to 
ecosystem services and ecosystem accounts 

For “farm level” evaluations:

Design open systems that will be able to connect and integrate various environmental databases and 
parameters 

The major challenge is to make use of national and EU environmental data infrastructure (e.g., LUCAS, 
ESDAC, Farm Birds, Waterbases) that is generated outside the conventional statistical system   
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Thank you 

Dimitris Skuras

Department of Economics

University of Patras, Greece

skuras@econ.upatras.gr

Download the presentation 
notes here

DATA MANAGEMENT FOR THE ASSESSMENT OF RDP 

EFFECTS – 13-14 MAY 2020, ONLINE 

mailto:skuras@econ.upatras.gr
https://drive.google.com/open?id=1n-cwV1UIoU3oiIJ1Y4Vr0btTSEJFrRkO


Appendix – Case Studies

DATA MANAGEMENT FOR THE ASSESSMENT OF RDP EFFECTS. 13-14 MAY 2020, ONLINE 11



Case Study 1: Italy
Using FADN data to evaluate the effects of CAP 
payments including RDP on GHG emissions

Objective: Evaluate the effects of the Fischler CAP reform on GHG emissions. 
Database: A balanced panel of 6,542 Italian Farm Accountancy Data Network observed over years the 2003–2007.
Evaluated measures: Pillar and I (decoupling, modulation), Pillar II (Set aside, agri-environment) and Conditionality measures (table 1 above)
Evaluated emissions and sectors: CH4, N2O, CO2 see table 2 above for sectors 
Information: Coderoni, S. and Esposti, R. 2015; Coderoni, S. and Esposti, R. 2018; Coderoni, S. and Bonati, G. 2013; Coderoni, S., Valli, L. and Canavari, M. 2015
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The evaluation logic

https://pdfs.semanticscholar.org/40d1/16548a9227d46833694554a1e3b631523a3c.pdf
https://www.sciencedirect.com/science/article/pii/S0048969718302389
http://dspace.crea.gov.it/bitstream/inea/436/1/SE5-2013-12.pdf
https://onlinelibrary.wiley.com/doi/abs/10.1111/1746-692X.12077


Case Study 2: Italy
Using FADN data to evaluate the effects of greening on GHGs

Objective: Evaluate the potential benefits from greening in terms of GHG emissions in four regions of Northern Italy. 
Database: A cross section of more than 3,000 farms from Emilia-Romagna, Piedmont, Lombardy and Veneto of the 2012 Italian FADN sample.
Evaluated measures: Greening proposals of the Commission (crop diversification, permanent grassland, EFA, Entitled IPSO Facto)
Evaluated emissions and sectors: CH4, N2O, CO2 and SOC
Information: Solazzo, R., Donati, M., Tomasi, L. and  Arfini, F. 2016
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The evaluation logic Impacts of greening on CO2 (left) and N2O (right)

http://agri.ckcest.cn/file1/M00/06/69/Csgk0Fy1NMuAfJhVACULuouqXWA003.pdf


Case Study 3: Ireland
The Green Low Carbon Agri-Environment Scheme (GLAS)

Objective: Evaluate the effects of GLAS on a series of environmental indicators including GHG emissions. 
Database: Agricultural Census data at holding level for 2015 to determine cropping / livestock within catchments and use it with export coefficients.
Evaluated measures: All GLAS Measures
Evaluated emissions and sectors: Greenhouse gas (methane, nitrous oxide) and ammonia emissions
Information: Gooday, R. 2018; Baseline Analysis of Actions under GLAS: Full Report; Model Evaluation of GLAS;
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https://enrd.ec.europa.eu/sites/enrd/files/gpw9_2_emissions_from_agriculture_ie_gooday_0.pdf
https://enrd.ec.europa.eu/evaluation/publications/baseline-analysis-actions-under-glas-green-low-carbon-agri-environment_en
https://enrd.ec.europa.eu/evaluation/publications/model-evaluation-glas-green-low-carbon-agri-environment-scheme-report_pl


Case Study 4: England
The use of Farm Business Survey data 
for estimating on farm GHG emissions  

Objective: To demonstrate how the FBS (an enhanced FADN for England) can be used to extract emissions data at the farm level. 
Database: Data were extracted from the FBS for a sample of East Anglian cereal farms and southwestern dairy farms.
Evaluated measures: No particular measures are evaluated
Evaluated emissions and sectors: Farm-level estimates of greenhouse gas emissions were generated using the Farmscoper mode
Information: Lynch, J., Skirvin, D., Wilson, P. and Ramsden, S. 2018. 
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Estimation logic (above) and correspondence between 
the FBS variables and emissions extraction (left).

https://www.sciencedirect.com/science/article/pii/S0048969718302985


Case Study 5: Lithuania
A Comparative Analysis of On-farm Greenhouse Gas 
Emissions from Family Farms In Lithuania

Objective: Comparative analysis of on-farm greenhouse gas emissions across family farm types and farm size classes using FADN data in Lithuania. 
Database: A sample of 1,304 family farms from the 2014 FADN database
Evaluated measures: Adaptation of the IPCC guidelines using Lithuanian emission factors from Lithuania’s NIR and activity data from Lithuanian FADN
Evaluated emissions and sectors: CH4, N2O, CO2 and CO2 equivalent
Information: Dabkienė, 2017
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http://www2.llu.lv/research_conf/proceedings2017_vol_2/docs/LatviaResRuralDev_23rd_2017_vol2-225-232.pdf


Case Study 6: Poland
Assessing Greenhouse Gas Emissions from Conventional 
Farms Based on the Farm Accountancy Data Network

Objective: Assess how the FADN can be used to estimate GHG emissions. 
Database: A cross section of 11,701 farms from the Polish Farm Accountancy Data Network observed over years 2003–2007.
Evaluated measures: No specific measures evaluated
Evaluated emissions and sectors: CO2 equivalents
Information: Syp, A. and Osuch, D. 2018. 
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http://www.pjoes.com/Assessing-Greenhouse-Gas-Emissions-nfrom-Conventional-Farms-Based-non-the-Farm-Accountancy,76675,0,2.html


Locating or deriving regional values for I.07 is not 
easy.

Certain tables can be regionalised, e.g. emissions 
from enteric fermentation or manure 
management, because activity data and 
coefficients are regionally available.

Certain tables, e.g., emissions from agricultural 
soils, require data such as the use of inorganic 
and organic fertilisers that usually do not exist at 
regional level.

Certain MSs produce their own regional 
estimates of GHG or ammonia emissions (box 1).

The JRC has used European wide estimates of 
GHG emissions based on simulations based on 
the CAPRI model for 2016 (box 2).
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Impact Indicator I.07
Going regional Box 1. Projected regional estimates of N2O emissions in 

2020- Germany Statistical approaches are developed 
which are trained on data sets of 
measured GHG emissions and related 
anthropogenic and natural factors. 
These models are used to regionalize 
GHG emissions and mitigation 
potentials from land use in Germany.

More Information: Thünen Institute

Among others, GHG emissions per 
total area, measured by the global 
warming potential of agriculture 
(GWPA) in kg of CO2 equivalent, are 
estimated for the reference scenario, 
i.e. a baseline development of the 
agricultural sector as a counterfactual 
to greening scenarios.
More Information: JRC

Box 2. Environmental Impacts of CAP Greening – European Union

https://www.thuenen.de/en/cross-institutional-projects/modelling-of-greenhouse-gas-emissions-from-land-use-in-germany/
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC102519/jrc%20report_cap%20greening-capri%20v12.pdf

