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1. Introduction and objectives
Crop activities distribution (2020)

• Pastures (41.69%)
• Arable crops (28.09%)
• Permanent crops (29.94%)
• Crops under shelter (0.29%)

Geographical distribution (2020)

2009 Census 2016 EEA 2020 Census
UAA (Ha) 23.752.688 23.229.753 23.913.682
Organic UAA (Ha) 525.914 857.981 1.871.529
% Organic UAA 2,2% 3,7% 7,8%
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Organic farming in Spain



FARMPERFORM project aims to assess the trade-offs between economic and
environmental performance of farms driven by agricultural policies that are more
and more focused on protecting agri-ecosystem services.

Our objectives:

Objective 1: Performance changes in organic farms.

Objective 2: Potential ecological transformation.

1. Introduction and objectives



Ecological transformation of  farms: A triangular problem

Determinants of  organic transformation of  farms:

Farmers’ behaviour and skills

Agronomic and climatic conditions

Externalities and Policy support

Debate:

Productivity and performance changes 

Income distribution in rural area.

2. Literature review
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Koiry, S., & Huang, W. (2023). Do ecological protection
approaches affect total factor productivity change of cropland
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Scope: Literature using FADN / RECAN data

2. Literature review

Martín-García, J., Gómez-Limón, J. A., & Arriaza, M. (2024). Conversion to organic farming: Does it change the
economic and environmental performance of  fruit farms?. Ecological Economics, 220, 108178.

The impact of  organic farming on economic performance is heterogeneous
(e.g., positive for nut farms, negative for citrus farms, and non-significant for other fruit and 
tropical fruit farms)



Objective 1: Performance changes in organic farms.

This inspired …



2. Literature review
Scope: Literature using FADN / RECAN data
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Objective 2: Potential ecological transformation.

This inspired …



3. Performance changes in organic farms

Klinnert et al. (2023): Landscape features supporting natural pest control can help farms 
to experience lower productivity losses in a context of  reduced synthetic pesticides use.

t

Productivity

Performance 
indicator

Conversion to
organic

Conventional farm

Organic farm

How it evolves
over time?



Difference-in-difference (DID) estimator. Advantages respect to methods
based on matching or Heckman procedures.

Control for potential self-selection bias due to observed and unobserved
characteristics.

Control for the presence of time-invariant confounding characteristics.

Identification of progressive evolution in time of the dependent variable.

Two-way fixed effect model (individual and time fixed effects in panel data).

3. Performance changes in organic farms

Additionally: Total Factor Productivity Changes (Koiry and Huang, 2023).



Empirical model

𝐹𝑃!" = 𝛽𝑋!" + 𝛼! + 𝜆" + 𝛾"𝑂𝑟𝑔!" + 𝑢!"
Where:
− 𝐹𝑃!" Farm performance indicator for farm i in time t
− 𝑋!" Control variables
− 𝛽 Partial effects of control variables
− 𝛼! Farm fixed effect
− 𝜆" Time fixed effect
− 𝑂𝑟𝑔!" Dummy variable that takes value 1 when conversion to organic starts
− 𝛾" Conversion effect over time
− 𝑢!" Error term

3. Performance changes in organic farms



Farm performance indicators (Martín-García et al., 2024)

3. Performance changes in organic farms



Control variables

FADN/RECAN: Direct costs (e.g., fertilizers, pesticides), labour costs,
machinery, other costs (energy, water), type of location (LFA), farm size,
region, specialization, subsidies, etc.

Biophysical data (NUTS3, coordinates?): climate, soil.

Organic farms in FADN/RECAN

3. Performance changes in organic farms

Conventional (1)

Organic (2)

Combined (3)

Conversion (4)



Share of farms

3. Performance changes in organic farms

DATA

Source: FADN/RECAN



3. Performance changes in organic farms

Nbr farms %
Conventional (1) 11242 88,67%
Organic (2) 178 1,40%
Combined (3) 415 3,27%
Conversion (4) 18 0,14%

Farms that do not change from first to last 
recorded year

Nbr farms %
From 1 to 2 11 0,09%
From 1 to 3 391 3,08%
From 1 to 4 10 0,08%
From 2 to 3 341 2,69%
From 2 to 4 0 0,00%
From 3 to 4 1 0,01%
From 2 to 1 35 0,28%
From 3 to 1 8 0,06%
From 4 to 1 2 0,02%
From 3 to 2 6 0,05%
From 4 to 2 3 0,02%
From 4 to 3 17 0,13%

PERIOD 2014-2021, BUT…
WARNING! UNBALANCED PANEL DATA!

Farms that change from first to last
recorded year

DATA (n = 12 678)

Source: FADN/RECAN



Source: FADN/RECAN

3. Performance changes in organic farms

DATA Crop farms n %
not conversion 1 1 6964 54,90%
not conversion 2 2 123 0,97%
not conversion 3 3 316 2,49%
not conversion 4 4 13 0,10%
conversion 1 2 9 0,07%
conversion 1 3 276 2,18%
conversion 1 4 9 0,07%
conversion 2 3 265 2,09%
conversion 2 4 0 0,00%
conversion 3 4 1 0,01%
conversion 2 1 24 0,19%
conversion 3 1 4 0,03%
conversion 4 1 3 0,02%
conversion 3 2 3 0,03%
conversion 4 2 2 0,02%
conversion 4 3 16 0,13%

Total 8028 63,3%

Livestock farms n %
not conversion 1 1 4273 33,69%
not conversion 2 2 54 0,43%
not conversion 3 3 99 0,78%
not conversion 4 4 5 0,04%
conversion 1 2 4 0,03%
conversion 1 3 115 0,91%
conversion 1 4 2 0,02%
conversion 2 3 77 0,60%
conversion 2 4 0 0,00%
conversion 3 4 0 0,00%
conversion 2 1 12 0,09%
conversion 3 1 3 0,03%
conversion 4 1 0 0,00%
conversion 3 2 2 0,02%
conversion 4 2 1 0,01%
conversion 4 3 2 0,02%

Total 4650 36,7%



4. Potential ecological transformation

t

Area
Nbr. of farms

2009 Census 2016 EEA 2020 Census
UAA (Ha) 23.752.688 23.229.753 23.913.682
Organic UAA (Ha) 525.914 857.981 1.871.529
% Organic UAA 2,2% 3,7% 7,8%
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Organic farming in Spain



Two papers in progress:

Paper 1: Forecast which farms will transition from conventional to
organic/combined farming.

Paper 2: Forecast the economic performance of farms transitioning to
organic/combined.

First steps: Crop farms (period 2014-2021).

Supervised Machine Learning will be used for forecasting.

Forecasting methods: LASSO and RIDGE regression models.

4. Potential ecological transformation
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