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Preview

- Natural experiment in northwest India

- Smallholders in Rajasthan grow majority of world’s
guar, a key input in fracking

- Shale Revolution — parallel guar boom

Preliminary result

Rajasthan shines significantly brighter at night, sugges-
tive of socioeconomic benefits
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A RECIPE FOR FRACKING

Once a well has been drilled and sealed off, companies inject
hydraulic fracturing fluids at high pressures to break up the
rock and allow oil and gas to flow. These fluids, which are
mostly water, are mixed with sand; this is used to prop
fractures open. Acids dissolve minerals and initiate cracks.
Gelling agents are used to suspend sand in the water, and
breakers delay breakdown of the gels. Friction reducers
lubricate the fissures. Pipes are protected by corrosion and
scaling inhibitors, biocides and chemicals that control
reactions with iron and clay.

B Gellant 0.5 I Crosslinker 0.032

W Acid 0.07 M Scale inhibitor 0.023
W Corrosion inhibitor 0,05 Breaker 0.02

M Friction reducer 0.05 Iron control 0,004

W Clay control 0.034 M Biocide 0.001

The specific fracking formula varies according to the company
responsible for the work and the geology of the region.

Source: Tollefson (2013)

3/16



What is guar?

- Drought-resistant legume primarily grown in the
semi-arid tracts of northwestern India
- Rajasthan: ~65% of global supply (Mudgil et al. 2011)

Source: The Hindu BusinessLine
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Shale gas production, bcf per day
Source: US EIA Natural Gas Weekly Update for week ending January 11, 2017
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Mean of reported modal guar price
INR per ton
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In Tiny Bean, India’s Dirt-Poor Farmers
Strike Gas-Drilling Gold

By GARDINER HARRIS JULY 16, 2012

LORDI, India — Sohan Singh’s shoeless children have spent most of their lives

hungry, dirty and hot. A farmer in a desert land, Mr. Singh could not afford anything
better than a mud hut and a barely adequate diet for his family.

But it just so happens that when the hard little bean that Mr. Singh grows is
ground up, it becomes an essential ingredient for mining oil and natural gas in a

THE WALL STREET JOURNAL.

COMMODITIES | November 25, 2011 theguardian

Farmer Says: Hitch Your Wagons to Some 'Guar'

By RYAN DEZEMBER

process called hydraulic fracturing.

Without guar, crystals would co Beans mean high profits for guar farmers

and that cranberry sauce leftovel of Rajasthan
shortage of the legume also co

Price of little known seed has rocketed on new-found use as water thickener in

controversial fracking process

The ||tt|e green bean THE TIMES OF INDLA

Humble guar gum is India’s top farm export
demand

TNN| Mar 10, 2013, 1237 AM IST
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Does Rajasthan shine brighter than the (synthetic)

counterfactual?

Following Abadie and Gardeazabal (2003), pick W* such
that

Yie = Yo W
where
Y;: = Mean nighttime luminosity in Rajasthanint (1)
Y,, = Mean nighttime luminosity inJstatesint (2)

W= (w,...,w ZW,_1 (3)
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W* = argmin {Z (X‘|’t — X{)JW) % (Xm — X}b,tW>/} (4)

W t<t*



Model specification is a black box.

At least fifteen different state-level characteristics
available from World Bank’s India CPS

QUESTION

How to pick model predictors rigorously and transpar-
ently in the absence of theoretical guidance?
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Our solution? Monte Carlo Model Selection
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Our solution? Monte Carlo Model Selection

For each s of S = 10,000 simulations:

1. Randomly choose normalized predictors XES) C X

2. Estimate
Yit = )5 + Y Fwi+we e

and save 30

3. Repeat S times in total to obtain B = {8(,..., 30}
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Proportion of simulations with |B| > 0.15
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Nighttime luminosity index, weighted annual average
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Probability that this would happen by chance
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Note. Lead-specific significance levels (p-values) adjusted by the /" unit's pre-treatment root mean squared

prediction error (Cavallo et al. 2013; Quistorff and Galiani 2017) 15/16



Next steps: guar shock — energy/development

outcomes
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THANK You!

Comments welcome at faraz.usmaniaduke.edu 16/16



