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Outline

• What is income variability?

• Where is income variability coming from?

• How do you measure income variability?

• How to assess the role of CAP in reducing income variability? Methods 

used in previous analyses

• Conclusions: take-home messages.



What is farm income? 

How is farm income linked to CAP support?

• It includes the direct support provided by the CAP (e.g. direct payments)

• Some CAP measures indirectly improve and stabilizes farm income (e.g. 

investments on irrigation methods)

Income generated by agricultural activities in a given year.

It serves to remunerate all factors of production, including both 

borrowed/rented factors (like land, capital, and wages) and the owner's own 

factors (own labor, land, and capital).



What is income variability? 
Income 

PMEF: Indicator I.3 Reducing farm income variability

Agricultural factor income measures the remuneration of all factors of production 

(land, capital, labour) regardless of whether they are owned or borrowed/rented and 

represents all the value generated by a unit engaged in an agricultural production 

activity. 

3 key aspects:

• Agricultural factor income per annual work unit (AWU). It measures the income 

generated by a farm (as defined above) per annual working unit, where an AWU in 

agriculture corresponds to the work performed by one person who is occupied on an 

agricultural holding on a full-time basis. For this indicator, total (paid and unpaid) AWU 

are used.

• Index available in Eurostat's Economic Accounts for Agriculture (indicator 1). This 

index is a measure of relative labour productivity and is particularly suited for showing 

developments over time. 

• Indicator I.3: % variation of the Index compared to the last 3-year average.
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What is farm Income Variability?
Significant year-to-year fluctuations in a farm's income, driven by unpredictable changes.

This inherent variability makes 

• Risk-averse farmers are worse off

• Financial planning is difficult and can impact the ability to obtain credit, invest in their operations, 

and secure their household's well-being.
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Where is farm Income Variability coming from?

• Price volatility: output and inputsMarket Factors

• Yield variations (e.g. because weather 
conditions, pest and diseases)

Production 
Factors

• Input access (e.g. labour, land and credit 
constraints)

Resource 
Availability

• Revenue component
CAP Direct 

Support



How to Measure Variability?
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3 Year Average: Let 𝑰𝒏𝒅𝒆𝒙𝒕be the Index in year 

Variation (%):

𝑉𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 %

= [
(𝐼𝑛𝑑𝑒𝑥 𝑉𝑎𝑙𝑢𝑒 − 3 𝑌𝑒𝑎𝑟 𝐴𝑣𝑒𝑟𝑎𝑔𝑒)

3 𝑌𝑒𝑎𝑟 𝐴𝑣𝑒𝑟𝑎𝑔𝑒
] × 100

Data availability → National and regional (NUTS 1 

and NUTS 2) data available.

Methodological question → Is such aggregated data 

the best for assessing farm-level income variability?

Aggregation bias. Aggregated indicators can mask 

farm heterogeneity.

Indicator I.3

Percentage variation of the Index compared to 

the last 3-year average.

3 Year Average



Aggregation bias

Take home message:

Individual farm data (e.g. FADN) is preferable
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Additional Measurement Approaches
Common Variability Measures:

Variance: σ2 =
Σ 𝑋𝑖− 𝜇 2

𝑛
Variance measures the dispersion of data points in a dataset around 

the mean (average). It refers to a given period of time (e.g., 10 years).

It is calculated as the average of the squared differences between each 

data point and the mean. A larger variance indicates that the data is 

spread out over a wider range and viceversa. Dimensionality issue.

Standard Deviation (σ = σ2)

Coefficient of Variation: 
σ

𝜇
Pros of CV:

• CV allows comparison across different scales.

• Standard measures for benchmarking.

• Well-established in agricultural economics.

Cons of CV

• Sensitive to low mean values.

• Not applicable for negative mean values.



How to measure variance

Year

Value (Xi) 
(e.g. thousand of Euro 
of income per unit of 

labor)

Deviation (Xi - μ)
Squared Deviation

(Xi - μ)²

1 12 -0.6 0.36

2 8 -4.6 21.16
3 15 2.4 5.76
4 18 5.4 29.16
5 10 -2.6 6.76
6 14 1.4 1.96
7 16 3.4 11.56
8 9 -3.6 12.96
9 13 0.4 0.16

10 11 -1.6 2.56

Sum 92.4

Mean 12.60 n-1 9
Variance 10.27 92.4/9

Standard Deviation 3.20 Root square 10.27

Coefficient of Variation 0.254 Standard deviation/mean 3,20/12,60



Assessing CAP’s role in reducing Income 
Variability

CAP support → Income Variability



Assessing CAP’s role in reducing Income 
Variability

Note:

This kind of analysis has never been based on Counterfactual Impact Evaluation methods

so far.

Limitations to assess causality.

Why?

Applied to support given to (almost) all farms (e.g. direct payments) (difficult to identify the 

non beneficiary)

Variability over time is calculated on a given number of years (e.g. 8 years) (difficult to work 

on panel data)



Assessing CAP's Role: Methods Overview

1. With/Without Comparison

• Compare the variability of income, including vs excluding CAP 
support

• If we are talking about support provided to almost all farms (e.g. 
direct payments), the without support is simulated, not observed!

2. Variance Decomposition

• Separate contributions of market income and direct payments, 
accounting for covariance

3. Regression Analysis

• Correlate income variability with (among other factors) the amount 
of CAP support



Method 1: With/Without Analysis (Agrosynergie, 2011)

Approach:

CVa: Coefficient of variation of 
FNVA/AWU (including DP)

CVb: Coefficient of variation of 
FNVA/AWU (without DP)

Compare CVa vs CVb across 
sectors/regions

Interpretation:

CVa < CVb → Direct payments 
reduce variability

Analysis possible by sector, 
region (e.g., LFA areas)

Quantifies stabilization 
magnitude

Limitations:

Mean income without DP can 
become very close to zero and 
also non-positive

Doesn't explain mechanisms 
behind stabilization

Assumes DP are the only 
difference



Method 2: Variance Decomposition

Farm Income Decomposition:

• FI = REV - EC + DP = Market Income + DP

Variance Formula:

• Var(FI) = Var(MI) + Var(DP) + 2×Cov(MI,DP)

Key Findings:

• Direct payments have limited variability 

(stabilising)

• Negative correlation with revenues 

(countercyclical)

Limitations:

Causality is not assessed

Var(Market Income)
85%

Var(Direct Payments)
2%

2×Cov(Market,DP)
13%

Variance Decomposition



Method 3: Econometric Analysis (Di Tommaso et al., 2017)

Regression Approach:

Robust regression correlating income 

variability with:

• Relative amount of DP (DP/(REV+DP))

• Control variables (farm size, sector, region)

Var(FI) = f(DP; control variables) + ε

Control variables include, for example:

- farm characteristics (e.g. farm size, TF, ….)

- location (MS, altimetry, …)

ε statistical error

Interpretation:

The estimated coefficient for DP share allows to 

say:

If the share of DP increases, the varianche of 

farm income decline/increase/not affected and 

how much.



Method 3: Econometric Analysis (Di Tommaso et al., 2017)

Regression Approach:

Robust regression correlating income 

variability with:

• Relative amount of DP (DP/(REV+DP))

• Control variables (farm size, sector, region)

Key Result:

• Negative coefficient for DP variable

• Higher DP levels → Lower income 

variability

• Controls for farm heterogeneity

• Statistical significance confirmed

Advantages:

• Accounts for confounding factors

• Quantifies marginal stabilization effects

• Robust to outliers

• May suggest causal interpretation

Limitations:

• The typical limitations of regression analysis (e.g., 

omitted variable bias, …)

Var(FI) = f(DP; control variables) + 

ε

Control variables include, for example:

- farm characteristics (e.g. farm size, TF, ….)

- location (MS, altimetry, …)

ε statistical error



Take-Home Messages
1. Definition Matters

• Clearly specify income concept 
and measurement approach

• Relative income indicators better 
than absolute indicators

2  Use Individual Data

• Avoid aggregation bias

• Reveal heterogeneous effects 
across farm types

3. Multiple Approaches to assess 
the role of CAP support

• Not easy to assess causality with 
currently used methods

4. Evidence of previous analyses

• Direct payments stabilise farm 
income



Agricultural policy 
and farm income 
variability

Simone Severini

Thanks for the attention



Advanced Measurement Formulas

Specialised Indicators for Agricultural Analysis:

• Focus on Downside Risk:

• Semi-Standard Deviation: Captures only below-mean variations

• Semi-CV: Relative measure of downside risk

• Temporal Dynamics:

• % variation vs 3-year average: Trend-adjusted measure

• Absolute Arc Percentage Change: Robust to scale changes

• Advanced Methods:

• Income persistency metrics

• Econometric detrending approaches
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Method 2: Variance Decomposition

Year
Total Farm 

Income
Market 
Income

Direct 
Payments

Market 
Income 

Deviation

Direct 
Payments 
Deviation

Total 
Income 

Deviation
2010 185 160 25 -6 -6.5 -12.5
2011 220 194 26 28 -5.5 22.5
2012 153 126 27 -40 -4.5 -44.5
2013 170 142 28 -24 -3.5 -27.5
2014 164 135 29 -31 -2.5 -33.5
2015 168 138 30 -28 -1.5 -29.5
2016 195 164 31 -2 -0.5 -2.5
2017 215 183 32 17 0.5 17.5
2018 188 155 33 -11 1.5 -9.5
2019 208 174 34 8 2.5 10.5
2020 192 157 35 -9 3.5 -5.5
2021 234 198 36 32 4.5 36.5
2022 261 224 37 58 5.5 63.5
2023 212 174 38 8 6.5 14.5
Mean 197.5 166 31.5 Covariance Total variance - (Market 

Variance + DP Variance)Variance 885.35 750.15 17.5 117,69
% 100.00% 84.73% 1.98% 13.29%
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