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A basic observation, a general principle,  
and a law 

• “Policies that work wonders in some places may have 
weak, unintended, or negative effects in others.” 

 

• Anna Karenina’s Principle: 
“Happy families are all alike; every unhappy family is 
unhappy in its own way.” 

 

• von Liebig’s Law of the Minimum: 
“The productivity of a field is in direct relation to the 
necessary constituent contained in smallest quantity.” 

Serra, N., & Stiglitz, J. E. (Eds.). (2008). The Washington consensus reconsidered: 
Towards a new global governance. Oxford University Press on Demand. 

Anna Karenina, L. Tolstoy 

von Liebig, J. Die Chemie in inhrer Anwendung auf Agricultur and Physiologie, 7e Aufl., vol. 
II, Braunschweig: F. Vieweg und Sohn, 1962. 
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Some literature 

Literature on Agriculture and Liebig’s Law: 
• Paris, Q. (1992). The von Liebig hypothesis. American Journal of Agricultural 

Economics, 74(4), 1019-1028. 

• Sperfeld, E., Martin‐Creuzburg, D., & Wacker, A. (2012). Multiple resource 
limitation theory applied to herbivorous consumers: Liebig’s minimum rule vs. 
interactive co‐limitation. Ecology Letters, 15(2), 142-150. 

 
Literature on “Growth Diagnostics”: 
• Serra, N., & Stiglitz, J. E. (Eds.). (2008). The Washington consensus reconsidered: 

Towards a new global governance. Oxford University Press. 
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https://arxiv.org/abs/1812.02842 



Horizontal vs Vertical staves in the 
barrel 

• A question about the shape of the production 
function in economics. 



A general, agnostic model 

• Getting a job in economic activity f requires a set of 
five specific factors: 
 

• Linear World: 
Person i gets a job if she has any of the factors. 
 

• Liebig’s World: 
Person i gets a job if she has all of the factors. 

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10
1 0 0 1 0 1 1 1 0 0



She has to learn to do the job by acquiring the relevant 
factors given the following three parameters 

• She learns/acquires factors from her exposure to the 
city c with probability rc 

• And then she can learn/acquire the remaining factors 
on her own with probability si 

 f = 
a1 a2 a3 a4 a5 a6 a7 a8 a9 a10
1 0 0 1 0 1 1 1 0 0

a1 a2 a3 a4 a5 a6 a7 a8 a9 a10 Linear World Liebig's World
Person 1 1 0 0 1 0 1 1 1 0 0 employed employed
Person 2 1 0 0 1 0 1 1 1 0 0 employed employed
Person 3 1 0 0 1 0 1 1 1 0 0 employed unemployed
Person 4 1 0 0 1 0 1 1 1 0 0 unemployed unemployed



• Predictions of the models: 

 

 

– In Linear World, log(employment rate) decouples the 
economic activity from city+person effects. 

– In Liebig’s World, -log(-log(employment rate)) decouples 
all the effects (from the activity, the city, and the person). 





 
• Which model explains/reproduces the 

patterns the best? 

• What can we learn? 
 



Bootstrap cross-validation: 
Fitting on train  Predicting on test  Evaluate MAE and RMSE 



These city- and industry-fixed effects are predictive of average 
individual wages and average size of establishments!  

(see details and controls in paper) 
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Some intuitions for identifying binding constraints: 

• We should observe the tightness of the constraint in 
the price society is willing to pay for the scarce 
resource. 

• Movements (in time) in the constraint should 
produce significant movements in the outcome 
variable/production/objective function. 

• Agents less intensive in the constraint should be 
more likely to survive and thrive 



Concluding remarks 

• There is some evidence that we live in a world of “binding 
constraints”. 

• Probably, different people/places have different “binding 
constraints” 

• The dream is a methodology allowing us:  
To go for interventions that alleviate the most binding 
constraints. 



THANK YOU 

Contact info: 
Email:  andres_gomez@hks.harvard.edu 
Twitter: @GomezLievano 
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