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Typical Research Questions
Typical Questions

▶ How do local energy shocks affect regional growth and local labor market?
▶ How does the energy transition affect the local economy and local labor market?
▶ How does the energy resource boom & bust affect the local economy? Do we observe a

Dutch disease?
▶ How do local energy shocks shift the composition of local industries and local workers?

Distributional effect? Zero-sum? Positive-sum?
▶ How does the short-term effect compare to the long-term effect?

Typical shocks studied:

▶ Phase-out of coal
▶ Shale gas boom
▶ Boom & bust of oil industry
▶ Uptake in renewables
▶ Variation in electricity price on local downstream industries
▶ Regulations on the power sector on the local economy and workers
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Typical Methodology

Typical estimator

▶ Panel data methods: TWFE, Event Study, FD estimator
▶ Shift-share IVs or shift-share OLS
▶ Synthetic control

Typical unit of observation

▶ Usually, these regressions are estimated at a "local labor market" level
▶ If data is individual level or establishment level, often researchers aggregate outcomes to a

local labor market

▶ Typical local labor market:
▶ a municipal (often in European countries)
▶ commuting zone
▶ county
▶ Less often: aggregate obs to a radius or a doughnut area centered around a shock
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Previously Covered + Student Presentations

Fabra, Gutierrez, Lacuesta, & Ramo (2024) JPubE:

▶ "Do Renewable Energy Investments Create Local Jobs"
▶ RQ: Do solar and wind new capacity create jobs in local municipalities in Spain?
▶ Approach: LP-DID

Allcott & Keniston (2018) RES:

▶ "Dutch Disease or Agglomeration? The Local Economic Effects of Natural Resource Booms
in Modern America"

▶ RQ: How have the historical boom & bust of oil industry affect local economy in the US?
▶ Approach: Shift-share OLS
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Severnini (2022) EJ
"The power of hydroelectric dams: Historical evidence from the US over the 20th
century"

Research Question and Data:

▶ RQ: How has historical hydro dam construction affect local economy?
▶ Focus: Hydro dams constructed since 1910s
▶ Data time frame: 1870-2010
▶ Data frequency: every 10 years

▶ Key data source
▶ yvar: county level population density from ICPSR & IPUMS
▶ xvar: hydro dam from EPA eGRID and Idaho National Lab (INL)
▶ Control group: suitable but never-treated locations identified by DOE & INL

▶ Approach
▶ Main results: TWFE using suitable but never-treated locations as control
▶ Robustness: Produce synthetic control estimates
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Key Design

An opportunity to study the effect of infrastructure

▶ Opportunity 1: There are almost-selected sites that can act as controls
▶ Unique sample of counties that have similar hydropower potential based on engineer

estimates, but was selected
▶ Treated counties: counties with dams
▶ Control counties: counties with hydro power potential + no dams

▶ Opportunity 2: Expansion of the grid around 1950 allows the author to test + isolate two
effects:

▶ Before 1950: advantage of having cheap local power (CLP) on regional growth
▶ After 1950: spillover effect will attenuate the CLP advantage

8 / 67



Intro Ex1-2 Ex3 Severnini 2022 Ex4 KM 2013 Ex5 MST 2015 Ex6 Yip 2018 Ex7 BBCC 2025

Treat & Control Counties
N = 28 (Treated before 1950); N = 51 (Treated after 1950); N = 31 (Control)
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Development in Hydro Power
Federal Water Power Act of 1920
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Hypothesis: CLP only vs. CLP with spillover
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Historical Events for the CLP Hypothesis
Before vs. After 1950s
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Historical Shifts for the CLP Hypothesis
Before vs. After 1950s
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Other Historical Factors for the CLP Hypothesis
Before vs. After 1950s

▶ Siting is not random
▶ Choosing "almost-make-it" locations as control takes care the causality problem
▶ What about heterogeneous effect? Thought exercise:

▶ What makes a location suitable before 1950s?
▶ What makes a location suitable after 1950s?
▶ What may be the difference bewteen them?
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Empirical Strategy
1. Baseline: TWFE Event Study

For county c in decade t, estimate

Yct =
∑

y

βy Dy
ct + αc + γrt + Zcϕt + Xctλ + εct , with event time y (1)

▶ y : log population density
▶ Dy : event time dummies

▶ Event year: evtime = year - year_treat, with year_treat = year of completion
▶ Variable evtime ∈ [−100, 80]
▶ Create dummies Dy based on evtime for -100, -90, -80, · · · 50, 60, 70, 80 year
▶ Default normalization: evtime = -10, a decade before

▶ Key coefficients of interest: βy

▶ Controls
▶ County FE αc , census region (4)-by-year FE γrt
▶ Zcϕt : cubic of latitude, cubic of longitude, rainfall, average seasonal temperature,

miles of railroad tracks, distance to closest waterway, distance to closest MSA in
1030, access to highway in 1944) × year FE

▶ Xct : cubic of steam-electric power plants capacities
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Main TWFE Results
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Additional Results
Heterogeneity
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Additional Results
Other outcomes & sectoral effect
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Additional Results
Placebo

19 / 67



Intro Ex1-2 Ex3 Severnini 2022 Ex4 KM 2013 Ex5 MST 2015 Ex6 Yip 2018 Ex7 BBCC 2025

Main Results and the Hypothesis
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Potential Issues with TWFE: Type D
Solution from csdid: Only use never-treated (and not yet treated) as control
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Main Results: TWFE & What Goes into β̂
Double check decomposition

▶ What works in author’s favor? → Having never-treated counties
▶ Produce a bacondecomp decomposition for the TWFE DID version (not the ES version)
▶ Author finds 90% of β̂before1950 comes from ever-treated vs never-treated group
▶ Author finds 81% of β̂after1950 comes from ever-treated vs never-treated group
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Main Results: TWFE vs CSDID
Sneakpeak of PS7: Re-run Fig 4 with CSDID

▶ You will be asked to reproduce Figure 4 in TWFE and CSDID
▶ For csdid: always check (i) effect for each cohort and (ii) weight
▶ What does the slight difference between TWFE & CSDID estimators tell you?
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Empirical Strategy
2. Synthetic Control Design

Consider a treated county c = 1 in decade t. Suppose there are C number of potential
comparable counties in the "donor pool" c ∈ [2, 3, · · · , C , C + 1]. Then the synthetical control
estimator in post-shock period is:

Y1,t −
C+1∑
c=2

wc · Yct (2)

▶ First step: estimate the weight wc with synth. The objective of the synthetical control
estimator is to minimize the difference between county c = 1, vs the weighted average
donor pool in some dimension X .

▶ Second step: Pool pairs of treated vs synthetic control counties and run an event study
▶ What usually go into X?

▶ Rule of thumb: Variables not affected by intervention
▶ In practice X can include some pre-shock characteristics
▶ It can even include outcome Y in pre-shock periods
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Empirical Strategy
2. Synthetic Control Design

Consider a treated county c = 1 in decade t. Suppose there are C number of potential
comparable counties in the "donor pool" c ∈ [2, 3, · · · , C , C + 1]. Then the synthetical control
estimator in post-shock period is:

Y1,t −
C+1∑
c=2

wc · Yct (2)

▶ First step: estimate the weight wc with synth. The objective of the synthetical control
estimator is to minimize the difference between county c = 1, vs the weighted average
donor pool in some dimension X .

▶ Second step: Pool pairs of treated vs synthetic control counties and run an event study
▶ Choices of matching dimension X in this paper:

▶ log (pre-dam population density)
▶ Census region dummies (4)
▶ It can even include outcome Y in pre-shock periods
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Main SC Results
Example of 4 Dams
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Main SC Results
Average SC effect (Left); Robustness with bad control (Right)
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Kahn & Mansur (2013) JPubE
"Do local energy price & regulations affect the geographic concentration of
employment?"

Research Question and Data:

▶ RQ: How does energy price variation affect employment of different manufacturing
industries?

▶ Hypothesis:
▶ Energy-intensive industries tend to develop in low(er) electricity price locations
▶ Labor-intensive industries tend to grow in locations that are not pro-union
▶ Pollution-intensive industries tend to grow locations with weaker Clean Air Act

regulations
▶ Key data: US County Business Patterns (PUMS versions)

▶ 1998 - 2009
▶ 21 manufacturing industries
▶ County level
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Empirical Strategy
For county i , county pair j, industry k, located under electricity utility company u and in state s,
in year t, estimate

empijk,u,t = β1Pelec
ut + β2Pelec

ut ElecIndexkt + β3RighttoWorkLawsLabCapRatiokt (1)
+ β4NonAttainit + β5NonAttainitPolIndexk + β6NoMonitori + β7NoMonitori PolIndexk

+ f (PollutionConcentrationit) + δZi + αj + γkt + πst + εijk,u,t

empijk,u,t = β1Pelec
ut + β2Pelec

ut ElecIndexkt + β3RighttoWorkLawsLabCapRatiokt (2)
+ β4NonAttainit + β5NonAttainitPolIndexk + β6NoMonitori + β7NoMonitori PolIndexk

+ f (PollutionConcentrationit) + αi + γkt + πst + εijk,u,t

▶ Key FE in Eq(1): county pair j that includes 2 adjacent metropolitan counties
▶ Electricity index and pollution index from NBER

BEA also has industry-speficific energy cost share
▶ Key parameters of interest: Coefficients for those interaction terms
▶ Discuss: The purpose and the construction of these interaction terms
▶ Difference between Eq(1) and Eq(2)

▶ Samples are different in two ways
▶ Identification strategy is different
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Variation in Electricity Price across Locations
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Variation in "Exposure to Shock" across Industries
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Main Results for Eq (1)
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Heterogeneity by Industry
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Interpret Main Results in Table 3
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Muehlenbachs, Spiller, & Timmins (2015) AER
"The Housing Market Impactss of Shale Gas Development"

Research Question:

▶ What’s the impact of local shale gas development (fracking) on local property values in PA?

Background info:
▶ We know natural gas is less pollution-intensive and more cost-competitive than coal when it

is burned for electricity generation, aka, it is a "green(er)" fossil fuel in power sector
▶ But the extraction sector is different...
▶ Potential local gains:

▶ local agglomeration/multiplier effect from these big projects (employment, public
finance, in-flow migration, in-flow businesses)

▶ lease & royalty payments from drilling companies to hh with mineral rights
▶ Potential local loss:

▶ Water pollution, air pollution, noise
▶ A bit unsightly

▶ Focus of this paper: marginal benefits and costs reflected in property value
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The Recent US Oil & Gas Boom from Shale Gas
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The Recent US Oil & Gas Boom from Shale Gas
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The Recent US Oil & Gas Boom from Shale Gas
Shale gas in PA (focus of this paper)
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The Contributing Technology for Shale Gas Boom
Horizontal drilling + hydropic fracturing (fracking)
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The Contributing Technology for Shale Gas Boom
Fracking vs. conventional technology
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Fracking and Potential Pollution Concerns
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Also Potential Disutility from Being Unsightly
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This Paper: How to Think about +/- Effects?
Two types of comparison

▶ 1: Near or far (distinguished by a radius around drilling site): A vs B, C vs D
▶ 2: Rely on groundwater (GW) or in a public water service area (PWSA): AB vs CD
▶ These two types of comparison leads to a Triple-Diff (DDD) design
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Data Sample

▶ Transactional data from CoreLogic: 1995 - 2012
▶ Shale play location from USGS
▶ Drilling sites and date: PA Department of Environmental Protection (PADEP) and Dept of

Conservation and Natural Resource (DCNR)
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Key Variation: Locations with PWSA
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Suggestive Evidence of DDD-Design
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Empirical Strategy

For household i in county c and time (year quarter) t, estimate

ln Pit = α0 + α11(Padsin20km)it + α2GWi 1(Padsin20km)it (4)
+ α31(Padsin2km)it + α4GWi 1(Padsin2km)it + µi + νct +t +εit

▶ GWi : A dummy if a household depends on ground water (GW)
▶ Key parameters of interest: α4

▶ Group A (GW + Vicinity) ∆ ln PA = α1 + α2 + α3 + α4
▶ Group B (GW + Far) ∆ ln PA = α1 + α2
▶ Group C (PWCD + Vicinity) ∆ ln PA = α1 + α3
▶ Group D (PWCD + Far) ∆ ln PA = α1
▶ Ergo ⇒ (∆ ln PA − ∆ ln PB) − (∆ ln PC − ∆ ln PD) = α4

▶ α4 will gives you the overall DDD effect of both +/- effect from fracking in the backyard
▶ α3 will isolate the positive effect excluding the pollution impact
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Main Results

▶ Back-of-envelop of -9.9 to -16.5%: About $30,167 loss on average (in 2012 USD)
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Subsample of Areas C & D: Adjacent Effect
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(Why) Can We Call α̂s MWTP?
Hedonic price gradient
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Assumptions Needed
(i) Constant MWTP + (ii) homogeneous preference
E.g., if hedonic function/schedule moved, then...
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Yip (2018) JEEM
"On the labor maket consequences of environmental tax"

Research Question:

▶ What’s the local labor market effect of carbon tax in British Columbia?
▶ Affected parties:

▶ Industries that use fuel
▶ Residents that use fuel
▶ Starts at 10 CAD per ton in 2008 to 30 CAD per ton in 2012

▶ Data: PUMS version of Canada LFS (monthly hh survey)
▶ Design: Classic 2-by-2 Diff-in-Diff

▶ Treated (BC) vs Control (other provinces)
▶ Pre vs Post (later than July 2008)
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Main Results

56 / 67



Intro Ex1-2 Ex3 Severnini 2022 Ex4 KM 2013 Ex5 MST 2015 Ex6 Yip 2018 Ex7 BBCC 2025

Main Results
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Brehm, Brehm, Cassidy, & Cassidy (2025) WP
"Resource extraction, revenue sharing, & growth"

Research Question:

▶ RQ1: What is the impact of the local oil boom on local growth?
▶ RQ2: What is the impact of revenue-sharing on local growth?
▶ Why is this study special?
▶ Setting: Indonesia 1975 - 2015

▶ Shock 1: Oil price shock
▶ shocks resource-rich and resource-poor districts differently

▶ Shock 2: Fiscal shock of 1999
A decentralization reform that creates revenue-sharing across districts in the same province

▶ shocks fiscal-endowment-rich and poor districts differently

59 / 67



Intro Ex1-2 Ex3 Severnini 2022 Ex4 KM 2013 Ex5 MST 2015 Ex6 Yip 2018 Ex7 BBCC 2025

Temperature variation in oil price: 1970-2015
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Cross variation:
Onshore resource endowment
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Cross variation:
Onshore resource endowment vs fiscal-endowment
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Construction of Fiscal Endowment across District
This is actually the fiscal endowment (from oil & gas)

▶ For most provinces, they allocate oil or gas revenue of a district d :
▶ Oil: 15% oil to sub-national govt, 3% to the province, 6% to the district, 6% to other

districts in the same province
▶ Gas: 30% oil to sub-national govt, 6% to the province, 12% to the district, 12% to other

districts in the same province
▶ A slightly different formula for the 3 remaining provinces
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Empirical Strategy

Regression 1. For a manufacturing firm i (of industry j) in district d (of region r) and year t,
estimate

ln Yidt = βP′
tEd (1)

+ δ(P′
tFd ) × Postt · 1(Ed = 0)

+ γ(P′
tFd ) × Postt · 1(Ed > 0) + αi + ϕjt + λrt + εit

▶ Y : firm-level outcomes, e.g., firm output, worker-level outcome
▶ P′

tEd = Poil
t Eoil

d + Pgas
t Egas

d
▶ P′

tFd = Poil
t F oil

d + Pgas
t F gas

d
▶ Post = 1 if year ≥ 1999

Regression 2. For a district d (of region r) and year t, estimate

ln Ydt = βP′
tEd (3)

+ δ(P′
tFd ) × Postt · 1(Ed = 0)

+ γ(P′
tFd ) × Postt · 1(Ed > 0) + αd + +λrt + εit

▶ Y : district-level outcome, e.g., non-oil GDP
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Results
Manufacturing firm outcomes at district level

65 / 67



Intro Ex1-2 Ex3 Severnini 2022 Ex4 KM 2013 Ex5 MST 2015 Ex6 Yip 2018 Ex7 BBCC 2025

Results: Non-oil GDP for a District

66 / 67



Intro Ex1-2 Ex3 Severnini 2022 Ex4 KM 2013 Ex5 MST 2015 Ex6 Yip 2018 Ex7 BBCC 2025

Results
M is cutoff between high- vs low-fiscal-endowment group

67 / 67


	Intro
	Ex1-2
	Ex3 Severnini 2022
	Ex4 KM 2013
	Ex5 MST 2015
	Ex6 Yip 2018
	Ex7 BBCC 2025

