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Motivation: Why deforestation in Brazil?
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Motivation: Key facts to keep in mind



Motivation: Key facts to keep in mind
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Motivation

ÁOpposing views on ag productivity and deforestation

ÁBorlaug hypothesis: άƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ǇǊƻŘǳŎǘƛǾƛǘȅ ƻŦ 
agriculture on the best farmland can help control 
deforestation by reducing the demand for new farmlandΦέ

ÁSimple economic theory: ҧ ǇǊƻŘǳŎǘƛǾƛǘȅΣ ҧ  ƭŀƴŘ ŘŜƳŀƴŘ
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This paper

ÁCan productivity shocks in agriculture benefit the environment 
by changing private land use decisions? 

ÁHow? 
ÅIf farmers face factor market constraints, then a productivity 

shock (in crops) will induce farmers to do more cropping  
ÅIf crops are less land-intensive than cattle grazing Ą good for 

forests
ÅBut more people may switch into farming. Net effect is ambiguous

ÁMassive expansion of electricity infrastructure in Brazil 1960-
2000 was a productivity shock to crop cultivation.
ÅOvercome endogeneity problem of grid placement, building on the 

empirical strategy of Lipscomb et al. (2013).
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Preview of findings

ÁElectrification increased productivity in cropping more 
than in cattle grazing

ÁInduced farmers to intensify production

ÅShift away from land-intensive cattle grazing

ÅInvestments in capital, away from land

ÁThe net effect on forests is positive

ÅEffect lasts for 20 years
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Roadmap

ÁAnalytical framework

ÁBackground: Agriculture and Electrification in Brazil

ÁEmpirical strategy

ÁData

ÁResults
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Analytical Framework ςCŀǊƳŜǊΩǎ ǇǊƻōƭŜƳ

ÁPrice of land is p, price of K is r. Prices of Cand G
normalized to 1.

ÁCŀǊƳŜǊΩǎ ǇǊƻōƭŜƳΥ
ÍÁØ
ȟ ȟ

ɱὑὊὌ ὊὌ ὶὑ ὴὌ Ὄ

ÁSubject to

ÅLand constraint: Ὄ Ὄ Ὄ: typically not binding.

ÅCredit constraint: ὶὑ ὴὌ Ὄ ὓḊtypically binding
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Testable predictions associated with electrification

A shift in leads to

ÁInvestments in capital (for crop cultivation)

ÁSwitch into crop cultivation

ÁReduction of land demand for agriculture in the 
intensive margin

ÁAmbiguous effects in land demand for agriculture in 
the extensive margin

üNet effect of electricity on demand for agricultural land 
(hence, native vegetation): ambiguous.
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Roadmap

ÁAnalytical framework

ÁBackground: Agriculture and Electrification in Brazil

ÁEmpirical strategy

ÁData

ÁResults
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Background - Electrification in Brazil

ÁMassive expansion of electricity into rural Brazil during 
2nd half of 20th century

ÅIn 1960, 3.4% of farms utilized electricity vs 68% in 2006 

Å2,400km of transmission lines in 1950 vs 167,000+km in 2000. 

ÁMost of this expansion supported by hydropower, 
which requires intercepting volume of water at high 
velocity
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Roadmap

ÁAnalytical framework

ÁBackground: Agriculture and Electrification in Brazil

ÁEmpirical strategy

ÁData

ÁResults
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Main specification

ώ ‍Ὁ ‌ ‏ ‭

Ὁ —ὤ ‌ ‏ ὺ

ÁὉ : proportion of grid points in county i that are electrified 
in period t

ÁUse an IV strategy that isolates cost-considerations only 
(Lipscomb, Mobarak, Barham, AEJ-Applied2013)

Áὤ : proportion of grid points in county i predicted to be 
electrified in period t by the forecasting model
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Thought Experiment

tǊŜǘŜƴŘ ǿŜ ŘƻƴΩǘ ƪƴƻǿ ǘƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ǊƛƎƘǘ
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Roadmap

ÁAnalytical framework

ÁBackground: Agriculture and Electrification in Brazil

ÁEmpirical strategy

ÁData

ÁResults



17

Data

Create a panel of county (municipio)-decades, with

ÁElectricity infrastructure
ÅGeo-code historical paper maps of generation plants and 

transmission lines. Inventory tables from electricity companies. 

Á5 waves of Census of Agriculture (1970, 1975, 1980, 1996, 
2006)
ÅCounty-level aggregations of census microdata, with lots of info on 

rural establishments

ÁGridded temperature and rainfall data
ÅMonthly gridded data used to calculate rainfall volatility, drought 

indexes, etc
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Roadmap

ÁAnalytical framework

ÁBackground: Electrification and Irrigation in Brazil

ÁEmpirical strategy

ÁData

ÁResults
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First-stage results
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Electricity increases crop productivity but not cattle 
grazing productivity
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Lack of electricity causes farmland to expand; 
pastureland to increase; and native vegetation (within 
farmland) to decrease
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Lack of electricity causes farmland to expand; 
pastureland to increase; and native vegetation (within 
farmland) to decrease
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These effects persist one decade later (dependent 
variables forward-lagged one period)

Χthe impact persists
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Crop Choice ςfarmers allocate more land to soybeans, maize and 
other grains (cash crops), but to subsistence crops such as cassava

Χfarmers adjust their crop towardgrains
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Capital for crops: irrigation

Χirrigation increases
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Capital for crops: grain storage, tractors, inputs

Χmore investment in grain storage


