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Background and motivation
Pacioli 2023

Main findings presented:

 Pig and poultry farms are most 
frequently affected by “income shocks”
(here, defined as income drops of more than 30 %). 
At the same time, they show a comparatively strong income recovery.

 Approximately two thirds of farms do not recover fully from an income shock in 
the short (one year after) or medium term (three years after).

 Comparing the two analysed decades, the frequency of income shocks has 
tended to increase while the recovery capacity of farms has tended to decrease
… or have adverse events occurred more frequently and/or more severely?

 For further details: check out our last year’s slides (link) 
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Background and motivation
Pacioli 2024: Case study milk price crisis

Note: All values were deflated in the period shown in order to show the development at comparable prices (inflation-adjusted).
Source: Own analysis based on the German FADN data.
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Note: All values were deflated in the period shown in order to show the development at comparable prices (inflation-adjusted).
Source: Own analysis based on the German FADN data.

Background and motivation
Milk price crisis 2015 and 2016

 AY 2014/15: ¾ of the German 
FADN dairy farms experienced an 
income drop compared to the 
three-year pre-crisis income.

 Observed drop in milk price by 
-10 ct/L (-28 %) within two years

 AY 2013/14: 34 ct/L 

 AY 2015/16: 24 ct/L

Non-organic milk priceAverage income per dairy farm
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 Organic milk price not affected

 (Non-organic farms affected 
heterogeneously due to different 
supply contracts).

Note: All values were deflated in the period shown in order to show the development at comparable prices (inflation-adjusted).
Source: Own analysis based on the German FADN data.

Background and motivation
Milk price crisis 2015 and 2016

Non-organic milk price
Organic milk price



7 October 2024
Page 7 Eva Weber and Heiko Hansen

Economic robustness of German dairy farms - A case study of the milk crisis 2015 and 2016

Methodological approach
Economic farm resilience

According to Slijper et al. (2022) farm 
resilience comprises the capacities of 

i. Robustness
→ extent of income drops, income shocks and income recovery rate

ii. Adaptability
→ Changes in farming pracƟces, output and input composiƟon (and intensity)

iii. Transformability
→ Major shiŌs in farm structure (changing farm type, switching to part-time farming, 

converting to organic farming or developing other gainful activities)
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maintaining

undercutting

exceeding

Adapted from Slijper et al. (2022),
two robustness indicators were calculated:

Methodological approach
Economic farm robustness

Time (years)

Source: According to Sauer (2022), Slijper et al. (2022) and Conway et al. (2010).
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Methodological approach
Robustness classes

Based on Hundt und Grün (2022):
 Calculation of individual and sample means of:

 resistance in milk crisis

 recovery rate after milk crisis

 Categorisation of the farms into five ‘robustness classes’, 
 by comparing individual to sample average of resistance and recovery rate:

→ Robust farms: no drop in income during crisis
→ Resistance: high low
→ Recovery: strong weak

 Exclusion of farms whose resistance and 
recovery rates are close to the mean value of the sample (sample mean ± 2.5 %)

Non-robust farms

Low resistanceHigh resistanceRobust farms

Strong recovery421

Weak recovery53
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Data basis

Farm accountancy data
 German FADN includes approximately 8,000 farms per year (      but declining number)

Observation period
 Accountancy years 2011/12 to 2018/19 (3 pre-crisis, 2 crisis, 3 post-crisis years)

Sample selection
 Full-time family farms (expecting agricultural income to be primary income source)

 Non-organic farms (as organic milk market was not affected)

 Same (‘identical’) farms (analysing farm developments without distortion due to changes in 
sample,        farm exit can not be considered)

→ 244 convenƟonal dairy farms that are categorized into five ‘robustness classes’
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Selected results (i)
Robustness classes – sample

 ¾ of the farms analysed experienced a decline in income during crisis.

→ 244 conventional dairy farms categorized into five ‘robustness classes’
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Robustness classes – income development (i)

 Robust farms show the lowest average farm income before the crisis.
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Selected results (ii)
Robustness classes – income development (ii)

 Robust farms increase the average farm income during and after the crisis.

Pre-crisis: 2011/12 – 2013/14 Crisis: 2014/15 – 2015/16 Post-crisis: 2016/17 – 2018/19
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Selected results (ii)
Robustness classes – income development (iii)

 Income drops in farms with a low resistance are on average twice as high 
as in farms with a high resistance.

Pre-crisis: 2011/12 – 2013/14 Crisis: 2014/15 – 2015/16 Post-crisis: 2016/17 – 2018/19

+19 %

-36 %
-42 %

-74 % -80 %

+33 %

0

20,000

40,000

60,000

80,000

Robust farms ↑Resistance
↑Recovery

↑Resistance
↓Recovery

↓Resistance
↑Recovery

↓Resistance
↓Recovery

Av
er

ag
e 

fa
rm

 in
co

m
e 

(€
)



7 October 2024
Page 15 Eva Weber and Heiko Hansen

Economic robustness of German dairy farms - A case study of the milk crisis 2015 and 2016

Selected results (ii)
Robustness classes – income development (v)

 Farms with a strong recovery do on average exceed pre-crisis income 
levels after crisis – in contrast to farms with a low recovery.

Pre-crisis: 2011/12 – 2013/14 Crisis: 2014/15 – 2015/16 Post-crisis: 2016/17 – 2018/19

+19 %

-36 %
-42 %

-74 % -80 %

+33 %

+22 %

-31 %

+19 %

-47 %

0

20,000

40,000

60,000

80,000

Robust farms ↑Resistance
↑Recovery

↑Resistance
↓Recovery

↓Resistance
↑Recovery

↓Resistance
↓Recovery

Av
er

ag
e 

fa
rm

 in
co

m
e 

(€
)



7 October 2024
Page 16 Eva Weber and Heiko Hansen

Economic robustness of German dairy farms - A case study of the milk crisis 2015 and 2016

Selected results (iii)
Robustness classes - causes of different income dynamics (i)

 Descriptive analysis using more than 30 
indicators covering

→ farm characteristics, 

→ adaptations and changes, 

→ performance indicators 
(liquidity, stability and profitability)

to investigate the differences and similarities between the five ‘robustness classes’

 Effects found do overlap and the interplay is complex.
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Extent of milk price decline (during crisis):

 The milk price decline is on average lower in those classes that are coming 
comparatively well through the crisis (robust, highly resistant - strongly recovered).

Non-robust farms

Low resistanceHigh resistanceRobust farms
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Selected results (iii)
Robustness classes - causes of different income dynamics (ii)
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Higher decline in milk price
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Level of milk price (before and after crisis):

 The milk price level also tends to be higher in those classes that are coming 
comparatively well through the crisis (robust, highly resistant - strongly recovered).

Non-robust farms
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Selected results (iii)
Robustness classes - causes of different income dynamics (iii)

Lowest milk 
price levels

High milk price levels
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Level of equity ratio (before, during and after crisis):

 Robust farms and those with a high resistance tend to operate at higher 
equity ratios.

Non-robust farms

Low resistanceHigh resistanceRobust farms
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Robustness classes - causes of different income dynamics (iv)
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Level of costs for animal production per cow (after crisis):

 Farms with a weak recovery classes tend to have increased their costs for animal 
production per cow after the crisis compared to the pre-crisis level.

Non-robust farms
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Selected results (iii)
Robustness classes - causes of different income dynamics (vi)

 All ‘robustness classes’ tended to:
→ experience milk price drops,
→ increase their milk production by increasing the herd size and the per-cow milk yield.

 Those dairy farms that were robust or had a high level of resistance
during the crisis tended to:
→ have lower declines in milk price at a higher overall price level,
→ be less specialised and
→ operate at a higher equity ratio.

 Those dairy farms showing strong recoveries after crisis tended to:
→ increase their milk production above average and
→ maintain animal production costs per cow at pre-crisis levels.
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 Certain (key) information is not included in German FADN:

→ Reasons for sample exits, management capacities, forage qualities, supply contracts etc.

 The analysis covers the three-year period after the crisis.  

→ Trade-off between robustness and future performance (postponement of investments).

 Agricultural income instead of household income is considered. 

→ Off-farm income sources are becoming increasingly important (in Germany) and
will undoubtedly have an impact on farm robustness and overall resilience.

 Focus on the economic robustness of farms.

→ Resilience comprises also the capacity of adaptability and transformability.

Discussions of the results, conclusions and outlook
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heiko.hansen@thuenen.de    
eva-charlotte.weber@thuenen.de
Thünen Institute of Farm Economics

Thank you and stay robust! 


