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From last time: rural electrification policy lab
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From last time: rural electrification policy lab

What is the causal effect of rural electrification on economic
development?

This is not totally straightforward to answer:

• Naive estimator: compare electrified to non-electrified places

• Why is this problematic?

• Electrified places might be...:

• Growing faster (slower) than non-electrified places

• More (less) politically connected

• Have other infrastructure (roads, etc)

• Be wealthier (less wealthy)

• Etc

→ There are many forms of selection bias!
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From last time: Does rural electrification work (in SA)?

Dinkelman (2011) is a seminal study of rural electrification:

• Estimates effects in post-Apartheid South Africa

• Deals with identification with an instrumental variables approach

• IV: Land gradient

• Finding: Rural electrification causes large changes in female
employment

PPHA 34600 Program Evaluation Lecture 19 4 / 46



Alternative approaches to handling selection bias

We may find the geographic IV unsatisfying...

Today: two additional estimation approaches:

1 Lee, Miguel, Wolfram (2019): RCT

2 Burlig and Preonas (2016): RD
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Second paper: Lee, Miguel, Wolfram (2019)

This is the first prominent econ paper to randomize RE:

Research question: What are the “economics of rural electrification”?

→ AKA, what are the costs and benefits of rural electrification?

→ What are the effects of electrification on a variety of “benefits?”

→ And how much does it cost to achieve these benefits?
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Theoretical framework: the utility as a natural monopoly
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Theoretical framework: the utility as a natural monopoly
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LMW (2019): Context

Lee, Miguel, and Wolfram study rural electrification in Kenya:

• Kenya’s grid is green(ish): lots of hydro and geothermal

• Lots to do: Installed MW to increase 10 fold by 2031

• Huge increase in electricity access in recent years: REA pushed to
electrify public places...

• ... but households remained at low levels (only 32% electrified in
2014)

• Households could pay for grid connections: $398 within 600m of a
transformer
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LMW (2019): Context
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LMW (2019): Data
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LMW (2019): Study design
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LMW (2019): Study design
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LMW (2019): Demand – Estimation

LMW randomly assigned subsidies:

• This means they can estimate the price elasticity simply

All they need to do is estimate:

Yic = α + τLD
L
c + τMDM

c + τHD
H
c + βXic + εic

where:
Yic is take-up for household i in community c
DL
c ,D

M
c , and DH

c are treatment for the Low, Medium, and High subsidies
Xic are controls
εic is an error term

→ τL, τM , τH are (treatment) effects on take-up at different subsidy levels

→ α captures take-up in the control group
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LMW (2019): Demand – Results

PPHA 34600 Program Evaluation Lecture 19 17 / 46



LMW (2019): Demand – Results
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LMW (2019): Estimation – Supply

We need to know the cost of a connection:

• The average total cost (admin data) is $1,813 per connection

• Are there “economies of scale”?

• To estimate this:

ATCc = τ0 + τ1Connectionsc + τ2Connections
2
c + εc

or
ATCc =

τ0

Connectionsc
+ τ1︸ ︷︷ ︸

fixed cost

+ τ2Connectionsc︸ ︷︷ ︸
marginal cost

+εc
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LMW (2019): Supply – Results
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LMW (2019): Supply and demand – Results
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LMW (2019): Supply and demand – Results
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LMW (2019): Outcomes – Estimation

Following from the randomly-assigned subsidies:

• To get the ITT, they just estimate:

Yic = α + τHD
H
c + βXic + εic

(no DL
c or DM

c because take-up was so low)

• To get the ATT, they estimate:

Eic = α + γLD
L
c + γMDM

c + γHD
H
c + βXic + εic

and
Yic = α + τ Êic + βXic + εic

→ They instrument to get from ITT to ATT
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Yic = α + τ Êic + βXic + εic

→ They instrument to get from ITT to ATT

PPHA 34600 Program Evaluation Lecture 19 23 / 46



LMW (2019): Outcomes – Results
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LMW (2019): Summary
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Third paper: Burlig and Preonas (2016)

What is the impact of rural electrification on economic
development?

Context: Massive rural electrification program in India

– Home to world’s largest unelectrified population
– Program targeted > 400,000 villages (≈ 2/3)

Research design: Regression discontinuity

– Population-based eligibility cutoff

Outcomes: Rich administrative data on development indicators

– Results from 3-5 years into the program
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BP (2016): Context

“Rajiv Gandhi Grameen Vidyutikaran Yojana” electrification program

• Enacted in 2005; Goal: bring electricity access to all rural villages

• Approx. $17.2 billion in federal funds budgeted for the program

• Covered over 400,000 villages in 27 states

> 100,000 unelectrified villages

> 300,000 “under-electrified” villages
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Empirical strategy: regression discontinuity

We use RGGVY’s first wave only

• 225 districts across 25 states

• Earliest wave of program → more years of data

• Village eligibility cutoff: 300 people

Regression discontinuity design

• Population-based eligibility cutoff (running variable set in 2001)

• We estimate an intent-to-treat effect

• Identifying assumptions:

– continuity across threshold

– population not manipulable
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Population is smooth across the threshold
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Population is smooth across the threshold
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BP (2016): Estimation

Y 2011
vs = α+τDvs +β1(Pvs−300) +β2(Pvs−300) ·Dvs + Y 2001

vs +ηs +εvs

for 300− h ≤ Pvs ≤ 300 + h ,

where wvs ≡ 1[Pvs ≥ 300]

Y t
vs : outcome variable for village v in year t

Pvs : population of village v in 2001

Dvs : RD eligibility indicator for village v

ηs : state fixed effects

εvs : error term (clustered by district)

h : RD bandwidth (h = 150)
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Nighttime lights (2001)
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Nighttime lights (2011)
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Zoomed in

* *
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Village-level brightness

* *
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Outcomes come from several large administrative datasets

Dataset Information

Primary Census Abstract
(2001, 2011)

- population (running variable)

- # workers, by gender/type

Houselisting
Primary Census Abstract

(2011)

- asset ownership

- housing characteristics

Village Directory
(2001, 2011)

- village-level amenities

Socioeconomic and Caste Census
(2001, 2011)

- poverty

- household wealth

District Info. System on Education
(2005-06 – 2014-15) - school enrollment

PPHA 34600 Program Evaluation Lecture 19 35 / 46



RD on nighttime brightness – pre-program
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RD on nighttime brightness – post-program
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Nighttime brightness bandwidth sensitivity
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Results withstand a variety of robustness checks

Our results are robust to:

– A placebo test

– A randomization inference check

– Alternative bandwidths

– Alternative functional forms

– Alternative measures of brightness

– Alternative standard errors

– Inclusion of controls

– Three falsification tests
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RD results: agricultural employment
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RD results: asset ownership
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RD results: household wealth
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Scaling our results

• Convert from ITT to LATE

≈ 56–82% of RGGVY-eligible villages received treatment

→ Scaling factor ≈ 1.5

• Calibrate τ = 0.15 to remote sensing estimates

– village-wide electrification ≈ 0.4-unit increase

– per-household conversion ≈ 0.2-unit increase

→ Scaling factor ≈ 1.3 to 3
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Applying a scaling factor of 3
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Results: going beyond LATE
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Welfare
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Recap

TL;DR:

1 Lee, Miguel, Wolfram (2019) randomizes subsidies for household
electricity connections

2 Burlig and Preonas (2016) use an RD to study electrification

3 Both find extremely limited benefits
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	BP (2016): Empirical strategy

