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Motivation

� Robust growth in sub-Saharan Africa, fueled by commodity
exports

− Mineral exports ballooned from $38 billion to $300 billion

− Growth has shifted sectoral shares, resource sector gaining

� ToT turned to the advantage of commodity exporters:
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Resource Curse

� Several causes

− Dutch Disease (Corden & Neary 1982, Krugman 1987)

− Macroeconomic stability (Deaton 1999)

− Rent-seeking (Torvik 2002, Vicente 2010, Collier & Hoeffler
2004, Lei & Michaels 2014)

� Resource curse conditional on the quality of institutions
(Mehlum et al., 2006; Robinson et al., 2006; Collier &
Hoeffler, 2009; Bhattacharyya & Hodler, 2010, 2014;
Bhattacharyya & Collier, 2014)

� Mining sector highly productive (McMillan & Rodrik 2014),
but very limited forward and backward linkages (Singer 1950)
been actively discussed by many scholars, thorough empirical
analyses of the extent of spillovers are non-existent
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Motivation

� Literature moved to local level analysis

− Off-shore oil induced windfall & public goods provision in
Brazilian municipalities: “missing money” (Caselli & Michaels
2013, AEJ: AE )

− Oil and gas booms and busts in resource-abundant U.S.
counties: No evidence of “Domestic Dutch disease” (Allcott &
Keniston 2015, REStud)

− Peruvian gold mine (Aragón & Rud 2013, AEJ: AE )

− Female employment in sub-Saharan Africa (Kotsadam &
Tolonen, 2016, WD)

� This paper: Did mineral extraction and discovery
raise local living standards in sub-Saharan Africa?
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Ihosy finds Sapphire in 1999
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Innovations

� Focus on minerals as opposed to oil/gas; local level but
covering an entire continent

� Distinction between intensive and extensive margin

� Tackling causality

− Discoveries of mineral deposits as exogenous news shock

− Proposing a plausible control group

− Placebo tests

� Explicit modeling of General Equilibrium effects

− Exclude lights emitted from mine itself

− Spatial Spillovers, Aggregation

− Directional (capital city)
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Preview of Findings

� Night-lights increase with expansion in mineral production
(intensive margin):
− 2%-4% increase in night-lights for a 1% increase in production

� Large effects are mainly associated with new discoveries and
new production (extensive margin)
− 2 years prior to production start, 6 year post-discovery

− An average mine increases district GDP by ca. 16%

� General equilibrium effects: Little evidence of large
spillovers across districts boundaries, within the same
administrative region, to capital cities, or major cities

� Little persistence: When districts lose all their mines,
night-lights drop to pre-mining levels
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Data

� District (2nd level administrative unit) as unit of observation

� Mineral production quantity of 21 commodities for 548
industrial size mines from Intierra RMG database

� Diamonds, iron, gold, silver, copper, nickel, aluminum, cobalt, zinc, lead,
manganese, bauxite, tantalum, zircon, tin, chromite, antimony,
platinum-group metals (PGE), vanadium, vermiculite and graphite

� Precise discovery dates and locations for 263 giant and major
mineral discoveries 1950-2012 from MinEx consultancies

� 3,635 districts, 519 regions and 42 countries over 1992-2012
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Data

District Level Boundary Map Mining Industry Locations
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Data

District Level Boundary Map Mineral Deposit Locations
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Data

� Measuring local economic activity from outer space: satellite
data on night-time lights (“luminosity”) from NOAA (2013)

� Available at a high spatial resolution (30-second grids -
equivalent to 1 square kilometer)

� We construct lights density - lights adjusted for area
controlling for population

− Henderson, Storeygard and Weil (2012) in AER

− Chen & Nordhaus (2010) as NBER Working Paper

− Michalopoulos and Papaioannou (2013) in Econometrica

− Hodler & Raschky (2014) in QJE
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Luminosity and Measures of Income and Wealth

Regional GDP & luminosity

Source: Hodler & Raschky (2014)

Household wealth & luminosity

Source: Michalopoulos & Papaioannou (2013)
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Summary Statistics
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Intensive Margin and Local Development

We start with exploring the effect of mineral production in mineral
producing districts (intensive margin):

LDdt = αd + βt + γMPdt + XdtΦ+ εdt

where LDdt is the natural log of night-lights density; MPdt is the natural log of
mineral production value summed up over 21 commodities; Xdt is a vector of district
level control variables; αd are district fixed effects; βt are year fixed effects

� We distinguish between value and quantity by expressing MPdt

− in 1992 constant dollars
− in 1992 constant commodity prices
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Extensive Margin and Local Development

� To study the extensive margin, we replace MPdt with a
dummy variable equal to one if the district has a producing
mine

� Identification comes from temporal variation within districts

� Validity of this strategy rests on the assumption that
fluctuations in mineral production are driven by factors
external to the district
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Identification strategies - Extensive margin

� Identifying a suitable control group (that matches the
treatment group in every respect except the treatment)

− Districts that never had any mining activity (control 1)

− Districts with mining potential as examined in a feasibility
study, but where no mining has taken place yet (control 2).

� We define the treatment group as those districts that started
mineral production for the first time between 2003 and 2012

� We have a symmetric pre- and post-treatment period of
1992-2002 and 2003-2012, respectively

� We rely on the same pre-treatment trends to lend confidence
to the parallel trend assumption
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Identification strategies - Extensive margin

Identification using discoveries of mineral deposits: exogenous news
shocks:

LDdt = α̃d + β̃t +
10∑

j=0

γ̃jMDdt−j + X ′
dt Λ̃ + ε̃dt

where MDdt−j is a dummy variable equal to 1 if a mineral discovery has been made in

year t − j , 0 if no discovery has been made (comparison group)

� We restrict MDdt−j to first discoveries in districts that never had
any mining activity before. This restriction serves two purposes:

− Existing mining may affect local development and it is difficult
to disentangle this effect from the effect of a new discovery

− Anticipation due to past knowledge of discoveries. First
discovery and its exact timing are much harder to predict

� Placebo: MDdt+j Effects before discovery?
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Spatial Patterns of Spillovers

Identify spillover effects using techniques from spatial econometrics:

LDdt = αd + µt + ρWLDdt + γMAdt + θWMAdt + Xdtβ +WXdtδ + εdt

where: W represents spatial weights matrix that defines potential interaction, and

interaction is defined if districts share a common border (0/1 weights); WLD -

spatially lagged dependent variable; WMA - spatially lagged explanatory variables

� Thus, spillovers can originate from two sources:

1. Mining activities in neighboring districts WMA may affect a
district’s night-lights LD

2. Mining activities MA directly affect district’s night-lights LD,
and this represents a change in WLD to district’s neighbors
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Main result
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Where do mining investments go?
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Control-Treatment comparison, Dif-and-Dif
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Districts that started mining post 2002: Parallel Trends
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Districts that started mining post 2002: Parallel Trends
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Mineral Discovery
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From Discovery to Production
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Spillovers, Linkages, or an ‘Enclave’?

� Extreme form: Just the light emitted from the mine itself

South Deep gold mine in Mpumalanga, South Africa
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Extreme form: Just the light emitted from mine itself?

� Drop lights emitted within a 2 km radius of the mine

� Coefficients decrease slightly, but remain significant
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Spatial Spillovers
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Spillovers to non-mining districts of the same region
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Spillovers to Cities

� Rents may be consumed in cities (Gollin et al. 2016)

� Lights of capital city & two largest cities in 1992 NOT correlated
with mineral exports value or mineral rents as a percentage of GDP
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Persistence after mines shut down
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Robustness

� Missing production data
− Drop district-year observations if quantity of a single

commodity is missing

� Light intensity in sparsely populated areas (Min 2008;
Cogneau & Dupraz, 2015)
− Drop sparsely populated districts (< 4 people per km2)
− Drop zero luminosity districts

� Implicit weighting using districts as unit of observation
− Weight districts by population size
− Weight districts by the inverse of the total number of districts

in a country

� Districts possibly endogenous
− Use 0.5 x 0.5 degree grid cells (ca 55 x 55 km at the equator)
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Findings

� Night-lights increase with expansion in mineral production
(intensive margin):
− 2%-4% increase in night-lights for a 1% increase in production

� Large effects are mainly associated with new discoveries and
new production (extensive margin)
− 2 years prior to production start, 6 year post-discovery

− An average mine increases district GDP by ca. 16%

� General equilibrium effects: Little evidence of large
spill-overs across districts boundaries, within the same
administrative region, to capital cities, or major cities

� Little persistence: When districts lose all their mines,
night-lights drop to pre-mining levels
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