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Introduction: Risk Balancing 

 Seminal paper by Gabriel and Baker 
(1980) 

 Strategic adjustments in FR in response 
to changes in BR 

 Business Risk 

 Market/price risk 

 Production risk 

 Institutional risk 

 Financial Risk 

 Financing 

 Liquidity / solvability 

 Total Risk 

 BR +/× FR 

10/06/2013 2013 SCC-76, March 14-16, Pensacola 2 

𝐵𝑅 = 𝐶𝑉 𝑁𝑂𝐼 =
σ𝑁𝑂𝐼
µ𝑁𝑂𝐼

 

𝐹𝑅 =
σ𝑁𝑂𝐼
µ𝑁𝑂𝐼

𝐼

µ𝑁𝑂𝐼 − 𝐼
= 𝐵𝑅 .

𝐼

µ𝑁𝑂𝐼 − 𝐼
 

𝑇𝑅 = 𝐶𝑉 𝑁𝑂𝐼 − 𝐼 =
σ𝑁𝑂𝐼−𝐼
µ𝑁𝑂𝐼 − 𝐼

 



Introduction: Risk Balancing 

10/06/2013 2013 SCC-76, March 14-16, Pensacola 3 

Business Risk 
Financial Risk 

Total Farm Risk ≤ 𝜶 

Profitability strategy 

Risk balancing paradox (Featherstone et al., 1988)  
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Business Risk 
Financial Risk 

Total Farm Risk ≤ 𝜶 

Risk management strategy 
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Author Year Type Theoretical/empirical Case/data Methodology Confirmation 

Gabriel and Baker 1980 Journal Theoretical 

Empirical (prelim) 

Aggregate US data   

Linear regression 

n.a. 

Yes 

Collins 1985 Journal Theoretical n.a. n.a. Yes, conditional 

Featherstone et al 1988 Journal Theoretical n.a. n.a. Yes 

Turvey and Baker 1989 Journal Theoretical n.a. Expected utility model of optimal hedging No 

Moss et al 1990 Journal Empirical Aggregate US data Autoregressive conditional heteroskedastic 

model 

Yes 

Featherstone et al 1990 Journal Empirical US Crop-hog farm Discrete stochastic programming model ? 

Ahrendsen et al 1994 Journal Empirical US dairy farm data (110) Econometric models Yes 

Jensen et al 1996 Journal Empirical US Kansas farm data (552) Tobit regression on panel data Yes 

Ramirez et al 1997 Journal Theoretical + example n.a. Reformulate the Collins (1985) risk balancing 

model  

Yes  

Escalante and Barry 2001 Journal Empirical Representative US grain farm Optimization in a simulation framework Yes, conditional 

Escalante and Barry 2003 Journal Empirical 80 US grain farms Econometric, Regression Analysis using (i) 

longitudinal data and (ii) cross-sectional time 

series 

Yes, conditional 

Escalante and Rejesus 2008 Journal Empirical Representative US grain farm Simulation-optimization Yes, conditional 

Turvey and Kong 2009 Journal Empirical Chinese smallholders Regression Yes 



Introduction: Risk Balancing 

 My research 

 European evidence 

 # countries 

 # farm typologies 

 Large scale: FADN dataset (154.957 farms, 1995-

2008, unbalanced, 755.310 observations) 

 2 papers 

 Farm-level evidence on risk balancing behavior 
in the EU-15 

 Historical evidence of risk balancing 

 Drivers of risk balancing behavior in the EU–15 

 Determinants of risk balancing behavior 
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Farm-level evidence on risk balancing behavior in the EU-15 

 Historical evidence of risk balancing 

 Methodology 

 Linear fixed effects regression (Gabriel and 
Baker, 1980) 

 

 

 

 

 

 Risk balancing correlation measures (Escalante 
and Barry, 2003) 

 

Corr(FRt, BRt-1) 
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ln 𝐹𝑅 𝑖,𝑡 = 𝛼𝑖 + 𝛽1 ln 𝐵𝑅 𝑖,𝑡−1 + 𝛽2 ln
𝐼

𝐷 𝑖,𝑡−1
+𝛽3 ln

𝑁𝑂𝐼

𝐴
𝑖,𝑡−1

+ 𝛽4 ln 𝐴𝑟𝑒𝑎 𝑖,𝑡  + 𝛽5 𝐴𝑔𝑒 𝑖,𝑡 +  𝛿𝑘𝑇𝑦𝑝𝑒𝑘

𝐾−1

𝑘=1

+  𝜃𝑚𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑚

𝑀−1

𝑚=1

+  𝜑𝑡𝑌𝑒𝑎𝑟𝑡

𝑇−1

𝑡=1

+ 휀𝑖,𝑡    



Year FR NOI σ(NOI) µ(NOI) BRt BRt-1 FRt RB3 RB4 RB5 

1999 0.176 39,878 

2000 0.120 49,996 

2001 0.110 49,059 5,591 46,311 0.121 

2002 0.079 61,598 6,985 53,551 0.130 0.121 0.079 

2003 0.088 54,195 6,304 54,951 0.115 0.130 0.088 

2004 0.042 70,598 8,214 62,130 0.132 0.115 0.042 -0.891 

2005 0.060 42,789 13,979 55,861 0.250 0.132 0.060 -0.733 -0.528 

2006 0.033 71,200 16,232 61,529 0.264 0.250 0.033 0.659 0.537 0.588 

2007 0.026 59,844 14,300 57,944 0.247 0.264 0.026 0.995 0.798 0.691 

2008 0.034 45,720 12,765 58,921 0.217 0.247 0.034 0.987 0.994 0.808 
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Country Proportion (%) 

Average 

coefficient risk 

balancers 

Average 

coefficient non-

risk balancers 

Belgium 54.8* -0.47 0.47 

Denmark 55.6* -0.49 0.48 

Germany 54.8* -0.47 0.46 

Greece 50.2 -0.46 0.50 

Spain 54.3* -0.47 0.49 

France 56.9* -0.47 0.46 

Ireland 53.1* -0.45 0.47 

Italy 55.2* -0.47 0.48 

Luxembourg 52.7 -0.49 0.51 

The Netherlands 49.5 -0.46 0.48 

Austria 51.3* -0.46 0.48 

Portugal  48.6 -0.47 0.50 

Finland 52.1* -0.49 0.47 

Sweden 55.5* -0.47 0.48 

United Kingdom 54.9* -0.45 0.49 

Farm type   

Fieldcrops 54.7* -0.47 0.47 

Horticulture 55.8* -0.46 0.48 

Wine 56.8* -0.46 0.47 

Other permanent crops 52.5* -0.47 0.48 

Milk 59.9* -0.50 0.45 

Other grazing livestock 53.6* -0.47 0.48 

Granivores 58.0* -0.47 0.46 

Mixed 55.0* -0.46 0.46 

Overall 54.2* -0.47 0.47 
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Drivers of risk balancing behavior in the EU–15 

 Determinants of risk balancing behavior 

 Methodology 

 Probit regression 

 

 

 

 

 Linear fixed effects regression 
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𝑃(𝑅𝐵𝑑𝑢𝑚𝑖,𝑡+1 = 1 𝑋𝑖,𝑡 = Φ

𝛼 + 𝛽𝑘𝑋𝑘,𝑖,𝑡

6

𝑘=1

+ 𝛽𝑘ln(𝑋 𝑘,𝑖,𝑡)

14

𝑘=7

+  𝛿𝑚𝑇𝑚

7

𝑚=1

+ 𝜃𝑛𝐶𝑛

14

𝑛=1

+  𝜑𝑡𝑌𝑡

13

𝑡=1

+ 휀𝑖,𝑡

 

𝑅𝐵𝑖,𝑡+1 = 𝛼𝑖 + 𝛽𝑘𝑋 𝑘,𝑖,𝑡

6

𝑘=1

+ 𝛽𝑘ln(𝑋 𝑘,𝑖,𝑡)

14

𝑘=7

+  𝛿𝑚𝑇𝑚

7

𝑚=1

+ 𝜃𝑛𝐶𝑛

14

𝑛=1

+  𝜑𝑡𝑌𝑡

13

𝑡=1

+ 휀𝑖,𝑡 



Drivers of risk balancing behavior in the EU–15 

 Farm operator related factors  

 Age (+) 

 Level of risk loving (-) 

 Farm related factors 

 Total risk (+) 

 Area (+) 

 Tenure ratio (-) 

 Operating efficiency (+) 

 Leverage (+/-) 

 Cost of debt (+/-) 

 Asset profitability (+/-) 

 Subsidies (+/-) 

 Risk management strategies 

 Insurance (+/-) 

 Diversification (+/-) 
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Probit model results [RB versus non-RB] 

10/06/2013 2013 SCC-76, March 14-16, Pensacola 18 

Drivers of risk balancing behavior in the EU–15 



Linear FE model results [extent of RB effect] 
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Conclusions 

 Historical evidence on risk balancing in EU-15 

 Differences between countries and typologies 

 Drivers occurrence/extent very similar 

 Determinants: Age, risk loving, total risk, 
tenure, leverage, costs of debt, alternative 
risk management strategies 

 Influence of window of calculation BR or RB 
limited 

 Future research: risk management versus 
profitability strategy 

10/06/2013 2013 SCC-76, March 14-16, Pensacola 20 



Drivers of risk balancing 
behavior in the EU–15 

Questions? 
 
yann.demey@uhasselt.be 
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