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Stagnating ag. productivity growth in Europe 
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My contribution today: 

 A factor market perspective on productivity & structural change 

 Which factors are the bottlenecks for productivity growth? 

 What does microdata tell us about the efficiency of factor markets in the 

EU? 

 Some theoretical structuring 

 A brief intro to recent innovations in production function 

estimation 

 New estimates of production elasticities for EU8 countries 

 Evidence on shadow prices & factor market efficiency 

 Conclusions 
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Factor allocation under a generalised input 

constraint 

 Farmers’ behaviour is assumed to follow 

 

 subject to  

 with π profits, x input, f a concave production function, p the input 

price observed in the market, X a generalised input constraint. 

 Optimal input use under the binding constraint is  

 

 with p* the shadow price of the production factor. 

pxxfMax
x

 )(

0 xX
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6 

Empirical strategy 

 Key idea: Use an estimate of the shadow price to study drivers 

and impacts of factor use 

 The empirical relation  is a measure of on-farm input 

productivity & potential supply rationing 

   is evidence of a release constraint (over-utilisation) 

 Required: a consistent estimate of f , reliable data on x, p… 

 

Carter & Wiebe AJAE 1990 

pp 

pp 
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Identifying factor productivity 

A general production function: 

𝑦𝑖𝑡 = 𝑓 𝐴𝑖𝑡 , 𝐿𝑖𝑡 , 𝐾𝑖𝑡 , 𝑀𝑖𝑡 + 𝜔𝑖𝑡 + 𝜀𝑖𝑡 

 
with 

y Output 

A Land 

L Labour 

K Capital (fixed) 

M Materials (Working capital) 

𝜔 Farm- & time-specific factor(s) known to farmer, unobserved by analyst 

𝜀 Independent & identically distributed noise  

i, t Farm & time indices 
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Identifying factor productivity 

A general production function: 

𝑦𝑖𝑡 = 𝑓 𝐴𝑖𝑡 , 𝐿𝑖𝑡 , 𝐾𝑖𝑡 , 𝑀𝑖𝑡 + 𝜔𝑖𝑡 + 𝜀𝑖𝑡 

 
with 

y Output 

A Land 

L Labour 

K Capital (fixed) 

M Materials (Working capital) 

𝜔 Farm- & time-specific factor known to the farmer, but unobserved to the analyst 

𝜀 Independent & identically distributed noise  

i, t Farm & time indices 

No identification of f possible if ω is not taken into account! 
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3 approaches to solve the identification problem 

1. Ordinary Least Squares: ignore it. 

Bias: elasticities of flexible inputs too high (capture ω) 

2. “Within” (fixed effects): assume ω is constant over time. 

Bias: elasticities too low as signal-to-noise is reduced 

3. Control function: assume ω evolves along with observed firm 

characteristics (Olley/Pakes 1996, Econometrica) 

Bias: hopefully small 
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3 approaches to solve the identification problem 

1. Ordinary Least Squares: ignore it. 

Bias: elasticities of flexible inputs too high (capture ω) 

2. “Within” (fixed effects): assume ω is constant over time. 

Bias: elasticities too low as signal-to-noise is reduced 

3. Control function: assume ω evolves along with observed firm 

characteristics (Olley/Pakes 1996, Econometrica) 

Bias: hopefully small 

Levinsohn/Petrin 2003: materials a good control candidate for ω 

a) Estimate “clean” A & L by controlling ω with M & K 

b) Recover M & K from additional timing assumptions 
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Data & specifications 

 FADN individual farm-level panel data made available by EC 

 Field crop farms (TF1) in Denmark, France, Germany East, 

Germany West, Italy, Poland, Slovakia, Spain, United Kingdom 

 T=7 (2002-2008) (only 2006-2008 for PL & SK) 

 Cobb Douglas functional form (Translog examined as well) 

 Annual fixed effects included via year dummies 

 Estimation with Stata12 & LevPet estimator provided by Petrin 

et al. (2004) 
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Conclusions 

 In EU field crop farming, expansion of materials has the 

strongest effect on output (production elasticity of ~0.7) 

 Shadow price analysis shows considerable heterogeneity 

across EU countries 

o Funding constraints (DEE, ES) vs. overutilisation (DEW, DK)? 

o Credit market imperfections – Financial crisis effects? 

 Low labour remuneration (except in DK) 

 Labour, land, fixed capital usually not scarce factors 

 Constant returns to scale widely supported empirically 

 Control function approach yields plausible results in FADN data 

analysis 
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Implications & outlook 

 Challenge to widely used assumption of equilibrium factor markets 

 Constraints on factor markets a possible explanation for 

stagnating productivity 

 Estimated shadow prices a starting point for deeper analysis of its 

drivers & impacts 

 Extension to other production systems (e.g., dairy) 

 Need to collect complementary data on ag. credit markets in EU 

 Access to FADN data is key for detailed analysis, update to recent 

years desirable 
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Thank you! 

petrick@iamo.de 

www.factormarkets.eu  
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Examining the Translog form 

 OLS: Highly implausible results at sample means 

 Within: Interaction terms not sig. in the majority of cases 

 LevPet: No straightforward implementation, as M & K are 

assumed to be additively separable 

 

 

 


