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Dinkelman (2011): Estimation approach

Electrification was not randomly assigned in South Africa:

• We need a research design to estimate the causal effect of interest

Ideally, we’d estimate:

Yid = α+ τDid + εid

where:
Yid is the outcome (female employment rate) in community i in district d
Did is an electrification indicator
εid is an error term

→ Without random assignment, we will get bias (why?)
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Dinkelman (2011): Estimation approach

Without random assignment, we could leverage time:

Yidt = τDidt + αid + δt + εidt

→ Note that Dinkelman writes this a bit weirdly

• Why a time trend, not time FE?

• You can’t have a district and a community FE?

→ Even with time, we still have identification concerns (why?)
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Dinkelman (2011): Estimation approach

Dinkelman uses an IV approach to overcome the selection problem:

• We want to isolate the effect of electrification from everything else

For the instrument to be valid, we need:

1 First stage: Our IV needs to be correlated with electrification

2 Exclusion restriction: Our IV needs to only move Y through
electrification

Instrument of choice: land gradient

• Steeper land is more expensive to electrify

• The first stage should be negative
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Dinkelman (2011): Estimation approach

With the instrument, we simply estimate:

Didt = θZidt + αid + δt + εidt

Yidt = τ D̂idt + αid + δt + εidt

Identifying assumption: Conditional on fixed effects, land gradient does

not affect employment growth other than through electricity

• Is this reasonable?

LATEs: Estimates are the LATE for relatively flatter places

• How should this compare to ATE?
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Dinkelman (2011): First stage
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Dinkelman (2011): Household Behavior
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Dinkelman (2011): Female Employment
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Dinkelman (2011): Panel Results
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A slight digression: multiple testing

The “reproducibility crisis” is becoming a Thing:

• We have lots of results that don’t replicate

• When we try to re-do experiments, we don’t find the same results

• Famous example: power poses!

→ A central culprit: p-hacking

• Researchers get jobs based on statistically significant effects

• This generates incentives to find them

• We get a lot of results with 0.051 < p < 0.043

• ... a lot more than 20%!

• Adding controls, etc to get “stars” is common
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A slight digression: multiple testing

One way to generate “stars” is to run a lot of regressions:

• With a 95% confidence threshold, you will find stars 5% of the time,
even if your null hypothesis is true

• So if you run a lot of regressions, you are bound to find some with
stars

• If you then only report the ones with stars, we have a problem

• (If you report all of them, we’re fine!)

→ If we do this, we’re killing the usefulness of stars

→ And generating results that won’t replicate
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Addressing multiple testing

There are a few fixes to this issue:

1 Pre-specification

• Before you look at data, write down exactly what you’re going to run

• And make this public

• So I can tell how many tests you actually did!

→ To make this credible, need to prove you couldn’t see data first

2

Multiple correction adjustment

• Adjust for the fact that you ran many tests

• Essentially involves inflating your p-values

• Many ways to do this: FWER, FDR, Bonferroni

→ This is best paired with prespecification
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Dinkelman (2011): Spillovers?
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Dinkelman (2011): Migration
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Recap

TL;DR:

1 Dinkelman (2011) is a seminal study of the effects of rural
electrification

2 Finds that electrification dramatically increases female employment

3 Uses an IV strategy based on land gradient (credible?)
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For next class

Topics:

• Policy lab: Does rural electrification work? II

Readings:

• Lee, Miguel, and Wolfram (2019)

• Burlig and Preonas (2016)
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