


▪

▪

▪

▪

▪

▪

2



▪

▪

3

Lower 
Trade Costs

Higher Ag. 
Producer 

Prices

Profitability 
of farming 
IRTS tech



▪

ln 𝐿𝐺𝑖𝑛𝑖 𝑗 = 𝛿0 + 𝛿1 ln 𝑀𝐴 𝑗 + Γ𝑋𝑗 + 𝜁𝑗

▪ ln 𝐿𝐺𝑖𝑛𝑖 𝑗 

▪ ln 𝑀𝐴 𝑗 

▪ 𝑋𝑗 

▪

▪

▪

𝑀𝐴𝑖,1996 = 
𝑖≠𝑗

1

𝑡𝑡𝑖𝑗,1996
𝜃

𝑃𝑗,1991

4
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Historical Roads of India, 1872 vs GQ in 1992
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(1) (2) (3)
Ln(Land Gini) Ln(Landless) Ln(Tech)

Ln(Market Access) 0.232** 0.403* 0.289**

(0.093) (0.209) (0.116)

First stage

Ln(dist. to linear GQ) -0.128*** -0.148*** -0.148***

(0.051) (0.044) (0.044)
F stat. 6.25 11.14 11.14
Obs. 200 212 212
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ANNEX (the just in case slides)  



See also… 

• Policy Research Working Paper 

• I4I Blog

• Under revision for Journal of Economic 
Geography

https://documents1.worldbank.org/curated/en/099953301252340340/pdf/IDU1e49696831ba7a14db5198d61100af0140b23.pdf
https://www.ideasforindia.in/topics/environment/does-development-of-transport-infrastructure-increase-rural-land-inequality.html


Data Sources

• India Human Development Survey II in 2012: high quality, nationally 
representative household survey covering 42,152 households

• Travel times from Allen and Atkin (2016)

• 1990 District Population from Brinkhoff (2020) 
http://www.citypopulation.de 

• 1961 population density (Vannerman and Barnes 2000)

• Climatological variables: 
• Rainfall, temperature (BioClim)
• Elevation (SRTM)
• Slope (Verdin et al. 2007)
• Crop Suitability (GAEZ)

http://www.citypopulation.de/


Key Variables

• Land Inequality:
• Land Gini Index

• Share of landless 
households

• Mechanisms: 
• Technology adoption

• Land Sale 

• Market Access:

• Gravity measure of population weighted by 
travel time

• 𝑀𝐴𝑖,1996 = σ𝑖≠𝑗
1

𝑡𝑡𝑖𝑗,1996
𝜃 𝑃𝑗,1990

• Instrumental Variables: 

• Colonial Railroad Length

• Euclidean distance to GQ 



Estimated
Results from paper 
(MA AA)

• We employ 3 main 
estimators: 
• Railroad IV
• GQ IV
• Lasso IV

• Results indicate that a 10% 
increase in MA increases 
land Gini by 2.5% and the 
share of landless hh by 
6.8%.

• Analysis supports 
Braverman and Stiglitz 
theory: a 10% increase in 
MA increases ag. tech 
adoption by 3.5%. 
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