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Electricity shortage crisis is very severe in India

Image: Jitendra Prakash (Reuters), downloaded from Google
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Research question: How do electricity shortages affect
input choices, revenue, and productivity in the Indian
manufacturing sector?

• Electricity is an essential input =⇒ shortages could significantly
reduce output

• Firms insure themselves against outages by purchasing generators /
substituting away from grid electricity

• Why this question is difficult to answer empirically?

1. Data: Hard to obtain high-quality data on electricity shortages

2. Identification: Shortages are not exogenous to productivity or
production
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Data

• Comprehensive data from 1992 to 2010 on weather, the power sector,
and manufacturing production
▶ The only systematic dataset including historical electricity shortages

(now publicly available)

• The CEA measure of shortages:

Sst =
Assessed Demandst − Energy Availablest

Assessed Demandst
(1)

▶ Shortage depends on an administrative assessment of counterfactual
demand =⇒ Measurement error =⇒ Need instruments

▶ Simultaneity =⇒ OLS may underestimate losses

• Plant-level panel: Annual Survey of Industries (ASI) =⇒ 600 k
plant-by-year obs, rich input/output data
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Background

• Indian electricity sector: 80 percent of electricity supply in 2010
remained government owned

• Reasons for electricity shortages: the retail distribution companies
cannot raise retail prices to clear the market
▶ “infrastructure quality and subsidy trap”
▶ underinvestment in new generation capacity
▶ existing capacity is systematically underutilized

• Shortage vary substantially across states and over time
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Model Overview

• They present a modified Cobb-Douglas production function model to
predict how variation in electricity shortages affects existing plants
▶ Plants with generators: shortages cause the cost of self-generating

electricity to increase (like time-varying electricity input tax)
▶ Plants without generators: shut down during outages (like infinite input

tax)

• This “input tax effect” causes all plants to contract, especially those
without generators

• Shortage Predicts: ↑ self-generation, ↓ electricity & materials & labor,
smaller TFPR loss compared to the revenue loss because of contract

• Economies of scale in generator costs =⇒ larger plants hurt less
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Empirical Strategy
• Estimate how variation in shortages affects plant in India’s official
manufacturing survey (ASI)

• Supply shift from hydroelectric power availability =⇒ IV for shortages
▶

hydro availability share =
predicted hydro generation

predicted electricity demand
▶ Controls: rainfall bins, cooling-degree days, state trends, plant & year FE

• First stage: 1 pp hydro-supply ↑ → 0.177 pp shortage ↓
• Exclusion restriction: the instrument only shifts without affecting

manufacturing other than through shortages (e.g. not associated with
electricity demand, agricultural output, electricity prices)
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Empirical Results

• 1 pp shortage ↑ → 0.442 pp self-generation share ↑; 3.3 % fuel/revenue
↑; electricity intensity weak; materials 1.137 % ↓; labor weak; revenues
1.091 % ↓ per pp; TFPR 0.30 % ↓ (not significant)

• Long-run effect: plants in electricity-intensive industries are less likely
to enter when shortages worsen
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Counterfactual Simulations
• Calibrate the production function model by 2005 ASI data to simulate
the effects of shortage: smaller TFPR losses than revenue losses =⇒
decrease in revenues due to decreased input use

• Validate the structural model using the agreement of the model’s
prediction with the reduced form results =⇒ estimates are reasonable

• The assessed level of shortages reduced producer surplus by 9.5 percent
(of which 3.9 percent is due to the capital costs of backup generators),
revenue by 5.6 percent
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Counterfactual Simulations

• Two insights from the simulation
▶ Shortages more severely affect

plants that do not have
generators; generator costs have
significant economies of scale
=⇒ distort India’s plant size
distribution in favor of large
plants

▶ Offer interruptible retail
electricity contracts could
substantially reduce producer
surplus losses
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What I like about this paper

1. Novel comprehensive dataset on shortages + made it public available
(thanks to the cooperation with authority and research assistants)

2. Quantify the loss from electricity shortages can be useful for
policymakers in developing countries

3. Clever IV as shifts supply: strong first stage & placebo tests

4. Combine reduced form with structural model & welfare simulations

5. I personally like the discussion about introducing interruptible contracts
as a potential solution, which could be more politically feasible than
completely market liberalization
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What I dislike about this paper

1. ASI covers registered factories – omits some of the manufacturing
employment; informal sector may suffer more

2. Hydro IV might affect agriculture or other sectors beyond electricity
supply; could prove more about the exclusion restriction

3. Production function estimation seems to be criticized in recent years.
Is it possible to use a nonparametric approach?
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Discussion

• External validity: would similar shortages in other developing countries
show bigger TFPR drops?

• How would incorporating entry/exit and informal firms change
aggregate costs?

• How have solar and wind changed the relevance of shortages in recent
years in India? What if we use solar and wind production as
instruments?

• Could smart-meter demand response outperform diesel generators
environmentally?
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