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Motivation

How do commodity price shocks affect productivity?

• Commodity price fluctuations are key drivers of emerging economies
- 2/3 of developing countries are commodity dependent, deriving more than 60% of their

merchandise export revenues from commodities (UNCTAD, 2025).

• Large literature on output and growth, but productivity effects remain an open question
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Chile: Commodity Boom and Falling Productivity
• Chile: mining >50% of exports. Copper prices tripled, yet mining TFP fell sharply
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Raw mining TFP fell ∼15%. Adjusting for ore grades and capital gestation, the decline is ∼8% (CNEP 2017)
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What Can Explain This?

• Scale effect: rising revenues → investment → productivity gains
• Predicts TFP increase in booming sector

• Classical Dutch disease: resource boom crowds out manufacturing
• Predicts TFP decline in non-resource tradable, not in mining itself
• And non-mining TFP actually increased Figure

• Neither explains falling productivity within the booming sector
• Are these two series even related? Hard to tell from aggregate data alone
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Research Questions

1. How do commodity exporting firms adjust to large export demand shocks?
— Do firms differ in their response? Effects along supply chains?

⇒ Requires Microdata: firm-level data and identification

2. How do these adjustments matter for aggregate productivity?

⇒ Requires a Model: Micro data shows relative effects, model needed for aggregate implications
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What We Do
• Combine granular data from Chilean tax authority

– Customs, employer-employee, and firm-to-firm transaction data.

• Identification: exploiting heterogeneous firm exposure to commodity shocks
– Differential price changes across products × firms’ initial export composition
– IV: Chinese import prices from countries other than Chile

• Uncover new micro-level insights
– Within firm: commodity price shock → firm size ↑, but not TFPR
– Across firm: firms with initially low TFPR expand more, poaching workers from high-TFPR firms
– Across sector: Positive upstream spillovers

• A model with heterogeneous firm export wedges and labor market frictions
– Calibrated to Chilean firm-level data
– Reproduces untargeted empirical patterns, including low-TFPR firms expanding more
– Misallocation channel explains ∼50% of observed TFP decline
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Related Literature
• Commodity shocks & SOE-RBC: Mendoza (’95), Drechsel & Tenreyro (’18), Schmitt-Grohé &

Uribe (’18), Fernandez et al. (’23), among others
• Focus on productivity of the booming sector

• Transmission of commodity shocks using disaggregated data: Allcott & Keniston (’18), Heresi
(’23), Benguria et al. (’24a,b), Silva et al. (’24)

• Identify within-sector reallocation across heterogeneous firms, rather than across sectors or regions

• Micro-level identification: Autor, Dorn & Hanson (’13), Atkin et al. (’17), Aghion et al. (’24),
Ilzetzki (’24)

• Shift-share IV applied to firm-level commodity shocks

• Misallocation: Hsieh & Klenow (’09), Gopinath et al. (’17), Larrain & Stumpner (’17), Restuccia &
Rogerson (’17), Weinberger (’20), Berger et al. (’22), Bau & Matray (’23), Bai et al. (’24), Choi et
al. (’24)

• HK framework + export wedges + oligopsonistic labor markets
6



Context and Data
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The Role of Commodity in Chile’s Economy

• Chile: a textbook small open economy facing exogenous commodity price shocks

• Mining accounts for >50% of total exports during the 2000s

• Substantial heterogeneity across mining firms:
• large SOEs and smaller private operators
• varying widely in scale, productivity, product specialization and export markets

• Mining is a major buyer of domestic intermediate inputs (equipment, transport, business
services, construction)
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Commodity Market Dynamics
Panel A: Chinese Global Demand & Price
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China’s WTO accession (2001) → massive demand

Panel B: Chile’s Response
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⇒ China-driven commodity price boom in Chile
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Data

• Firm-level tax data (F22, F29)
– Sales, fixed assets, materials, capital, industry

• Employer-employee matched data (DJ1887)
– Wages, employment; track individual workers across firms

• Firm-to-firm transactions (F3323)
– Domestic buyer-seller linkages; ∼80% of value added

• Customs data
– Value, quantity by firm × product (HS6) × destination

• BACI, WITS: global trade flows and tariff rates for product-level price changes

• All merged via firm tax ID, annual, 2003–13: 83 commodity products
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Empirical Strategy
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Firm-level Commodity Price Shocks

Firm-specific exposure to commodity price shocks (2003–2011). Outcomes measured 2005–2013

shockf =
∑

p∈Commodity
ωpf∆ lnPp ,

shockIV
f =

∑
p∈Commodity

ωpf∆ lnPOT
p ,

• Pp: Chinese imports price of HS-6 product p from Chile

• POT
p : Chinese imports price of HS-6 product p from the countries other than Chile.

• ωpf : firm f ’s initial export share of product p (f does not necessarily export p to China)
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Differential Price Changes Across Products (2003–2011)
• ∆ lnPp: substantial heterogeneity even within same commodity group

Note: Top 15 Chilean commodity exports to China by 2003 value, sorted by price increase.
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Distribution of Export Shares among Chilean Commodity Exporters
• ωpf : substantial heterogeneity in product specialization across firms

Note: The distribution of 6-digit HS code product-level export shares for individual Chilean firms in 2003, derived from product x firm administrative Chilean Customs data.
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Shock Exogeneity and IV Validity

• Limited firm-level price-setting power Market Share Copper

– Chile: 8% of global exports on average; China: over 50% of global demand
– Largest individual firm: 5% of global exports, 7% of Chinese imports on average

• Law of One Price and IV relevance:
– If perfect LOP: ∆ lnPp = ∆ lnPOT

p , so OLS = IV
– If zero correlation: IV fails relevance

Testing: LOP

∆ lnPp = 0.45∗∗∗ ∆ lnPOT
p + c

(0.12)

– Significant but < 1: deviation driven by tariffs (0.70 for 0-tariff, 0.13 for > 0 tariff products)
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Empirical Results
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1: Commodity shocks increase materials, employees and wages
yg

f : DHS growth rate of commodity exporting firm outcomes, yg
f ≡ 2(Yf ,2013−Yf ,2005)

Yf ,2013+Yf ,2005

yg
f = βshockf + X′

fγ + εf

Exports Materials Employees Wage (new) Wage (existing)
OLS IV OLS IV OLS IV OLS IV OLS IV

Commodity price shock 0.240∗ 0.767∗∗∗ 0.147∗∗ 0.575∗∗∗ 0.077 0.403∗ 0.063** 0.255*** 0.105*** 0.394***
(0.133) (0.214) (0.064) (0.142) (0.062) (0.205) (0.024) (0.059) (0.032) (0.077)

N. of obs. 758 758 828 828 829 829 804 804 729 729
N. of clusters 129 129 83 83 83 83 83 83 79 79
F-stat. 42.4 14.6 14.8 14.9 13.4

Note: DHS growth rates (2005–2013). Controls: 2-digit industry FE, initial commodity share. SE clustered at 4-digit industry.

• IV > OLS: likely attenuated by measurement error or negative supply shocks
• Robust to excluding copper Excluding Copper
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1: ... but NOT capital or firm-level productivity

yg
f : DHS growth rate of commodity exporting firm outcomes

yg
f = β shockf + X ′

f γ + εf

Capital Sales/emp. TFPR D. Sales
OLS IV OLS IV OLS IV OLS IV

Commodity price shock −0.055∗ −0.331 −0.046 −0.026 0.024 −0.024 −0.052 0.062
(0.032) (0.237) (0.029) (0.179) (0.020) (0.148) (0.071) (0.238)

N. of obs. 683 683 829 829 682 682 808 808
N. of clusters 78 78 83 83 78 78 83 83
F-stat. 13.7 19.3 13.3 14.5

Note: DHS growth rates (2005–2013). Controls: 2-digit industry FE, initial commodity share. SE clustered at 4-digit industry.

• TFPR follows Hsieh–Klenow (2009). Robust to ACF (2015), De Loecker–Scott (2025). Alternative TFP

• D. Sales null ⇒ consistent with foreign demand shock, not supply-side (in standard models)
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2: Low-TFPR firms expand more

yg
f : employee growth

yg
f = βshockf + X′

fγ + εf

TFPR ≥ p50 TFPR < p50
OLS IV OLS IV

Commodity price shock 0.139∗ −0.163 −0.006 0.620∗∗

(0.072) (0.124) (0.106) (0.276)
N. of obs. 458 458 368 368
N. of clusters 67 67 54 54
F-stat. 15.0 9.3

Note: DHS growth rate of employees (2005–2013). Firms split by initial within-sector median TFPR.

• Differential sensitivity: low-TFPR firms respond more to common shocks
• Not selection: shock exposure is uncorrelated with initial TFPR (coef. = −0.027, s.e. 0.028)
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2: ... by hiring workers from high-TFPR firms

yg
f : share of movers (among total movers) by origin type

yg
f = βshockf + X′

fγ + εf

Within-sector Movers From Higher TFPR Firms
OLS IV OLS IV

Commodity price shock 0.010 0.089∗∗∗ 0.05∗ 0.157∗

(0.007) (0.024) (0.030) (0.083)
N. of obs. 751 751 644 644
N. of clusters 80 80 73 73
F-stat. 13.7 13.5

Note: Within-sector movers: share who moved from same sector. Higher TFPR: share who moved from firms with higher TFPR in same sector.

• More exposed firms attract workers from within the sector, especially from more productive firms
• “Labor poaching”: low-TFPR firms use revenue windfall to offer higher wages
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3: Positive upstream spillovers to non-commodity firms
yg

f : DHS growth rate of upstream firm outcomes

yg
f = β shockupstream

f + X ′
f γ + εf , shockupstream

f =
∑

j∈buyers of f

ωfj · shockj

ωfj : share of firm f ’s sales to commodity firm j in f ’s total sales.

Sales Capital TFPR Sales/emp. Employees
OLS IV OLS IV OLS IV OLS IV OLS IV

Commodity price shock 0.102∗ 0.402∗ 0.012 0.112∗∗∗ 0.017∗∗ 0.042∗ 0.014∗∗∗ 0.092∗∗∗ 0.071∗∗∗ 0.178∗∗

(0.061) (0.206) (0.01) (0.034) (0.007) (0.025) (0.005) (0.019) (0.022) (0.070)
N. of obs. 26,889 26,889 19,957 19,957 19,842 19,842 26,889 26,889 26,889 26,889
N. of clusters 331 331 325 325 325 325 331 331 331 331
F-stat. 65.7 1075.2 1058.7 969.3 188.3

Note: DHS growth rates (2005–2013). Controls: 2-digit industry FE. SE clustered at 4-digit industry.

• Unlike direct exporters: upstream firms increase capital, TFPR, and sales/emp.
• Consistent with demand-driven productivity gains (e.g., Ilzetzki, 2024)
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Empirical Facts to Rationalize

Two patterns a structural framework can help interpret:

1. Low-TFPR firms expand employment disproportionately
– Differential sensitivity to common shocks, no selection

2. Expanding firms offer higher wages and poach workers from more productive firms

Additionally:
• No within-firm productivity response ⇒ abstracts from endogenous R&D/upgrading

• Demand-driven productivity gains and I-O propagation well-studied ⇒ abstracts from supply chains

19



Model
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Model Overview
Goal: Explain differential expansion and labor reallocation and quantify aggregate TFP impact

• Small open economy with heterogeneous firms

• Two frictions:
1. Firm-specific export wedges (Bai et al. 2024)

– Low-TFPR firms can have large export shares
– ⇒ Fact 1: differential sensitivity, not selection

2. Oligopsonistic labor markets (Berger et al. 2022)
– Expanding firms must raise wages to attract workers
– ⇒ Fact 2: higher wages and labor poaching

• Parsimonious: abstracts from capital dynamics and entry/exit
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Model: Firms
• Heterogeneous in productivity aij and export wedges (1 − τij) Examples

– τij < 0: export advantage (subsidies, preferential market access)

max Πij = pH
ij yH

ij + (1 − τij)pF
ij yF

ij − wij lij − Rkij − PMmij

yij = aij lγ
L

ij kγ
K

ij mγM

ij , yij = yH
ij + yF

ij

• Domestic: yH
ij =

(
pH

ij

PH
j

)−σ

Y H
j , Foreign: yF

ij =
(

pF
ij

)−σ
DF

ij
Microfoundation

• Pricing: pH
ij = σ

σ−1 MCij , pF
ij = 1

1−τij
pH

ij

– τij < 0 ⇒ lower optimal export price ⇒ larger sF
ij ≡ pF

ij yF
ij

rij

• Commodity boom: increase in DF
ij

– Firm-specific variation from Bartik structure + common component D̄F
j
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Model: Labor Market
• Oligopsonistic labor market with nested CES (Berger et al. 2022) HH Details

• Firm-level labor supply is upward sloping (η: within-sector, θ: across-sector substitution):

lij =
(

wij

Wj

)η
Lj

– Expanding firms raise wages to poach workers from competitors

• Firms internalize their effect on wages ⇒ pay below marginal revenue product:

markdown: µL
ij =

ϵLij + 1

ϵLij
, ϵLij =

(
1
η
+

(
1
θ
− 1
η

)
sL

ij

)−1

where sL
ij ≡

wij lij
Wj Lj

(wage bill share) and η > θ (easier to move within than across sectors)

– Expanding firms increase sL
ij ⇒ lower ϵL

ij ⇒ larger markdowns (pay more, but still below MRP)
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Sectoral Productivity

Sectoral productivity (Hsieh and Klenow, 2009):

Aj =

∑
i∈Fj

(
aij

TFPRj

tfprij

)σ−1
 1

σ−1

– aij : firm physical productivity, tfprij : firm revenue productivity
– tfprij equalized ⇒ Aj maximized; greater dispersion ⇒ lower Aj (Jensen’s inequality)

Q. What determines TFPR dispersion, and how do commodity booms affect it?
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Firm-Level TFPR and Distortions
Measured TFPR (revenue per unit of composite input):

tfprij =
1

1 − τF
ij sF

ij︸ ︷︷ ︸
export wedge

·
(
µL

ij

)γL (
sL

ij

) γL
1+η︸ ︷︷ ︸

labor market power

·µ
(

Wj

γL

)γL (
R
γK

)γK (
PM

γM

)γM

︸ ︷︷ ︸
common across firms

– Common terms cancel when comparing across firms within sector

Frictionless benchmark (τij = 0, competitive labor): tfprij equalized ⇒ no misallocation

Two forces in opposite directions:
• Export wedges (pre-existing) → overproduction, lower tfprij

– τij < 0 ⇒ lower optimal export price ⇒ larger sF
ij ⇒ produce beyond efficient scale

– These firms have low tfprij despite high revenues

• Labor market power (endogenous) → underproduction, higher tfprij

– Larger markdown µL
ij ⇒ restrict employment ⇒ raises measured tfprij , partially offsets export wedge
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Commodity Booms and Sectoral Productivity

Effect of a uniform commodity demand shock (DF
ij ↑):

• Firms with τij < 0 have high sF
ij ⇒ most responsive to export demand

• These same firms have low tfprij ⇒ they expand disproportionately

⇒ tfprij dispersion widens ⇒ Aj falls
– Labor market power partially offsets: expanding firms’ µL

ij ↑ raises their TFPR
– Differential sensitivity, not selection: low-tfprij firms respond more, not shocked more
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Calibration

Parameter Description Value Source / Target

Panel A. Externally Calibrated

σ Elasticity of substitution within sector 3 Hsieh and Klenow (2009)
η Elasticity of substitution for labor, within sector 2.76 Yeh et al. (2022)
θ Elasticity of substitution for labor, across sector 0.42 Berger et al. (2022)
ρ Elasticity of substitution between Home and Foreign 2 Boehm et al. (2023)
ψ Frisch labor supply elasticity 0.5 Chetty et al. (2013)

Panel B. Directly from Data

γL Wage bill share 0.11 Data
γM Material share 0.59 Data

Panel C. Internally Calibrated

σa Variance in productivity 1.20 Var(sales)/mean(sales)
σF Variance in export wedge 0.53 Variance of export shares
D̄F Export demand 1.76 Export shares in 2005
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Model Mechanism: Export Wedge, Export Share, and TFPR
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• Subsidized firms (τij < 0): high export shares
⇒ Most responsive to demand shocks
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• These same firms have lower measured TFPR
⇒ Overproducing relative to efficient scale

Commodity boom (DF
ij ↑): disproportionately expands low-TFPR firms ⇒ Aj ↓
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Quantitative Exercise

• Simulate 10,000 firms in the commodity sector

• Commodity boom in two steps:
1. Randomly select half the firms to receive a large shock to DF

ij (90–10 percentile ratio from data)
⇒ captures cross-sectional variation in exposure (micro regressions)

2. Scale up DF
ij for all firms proportionally to match 83% aggregate export growth

⇒ captures aggregate boom (sectoral productivity)

• Replicate the same DHS growth rate regressions as in empirical analysis
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Targeted and Non-Targeted Moments
Moment Data Model
Panel A. Targeted Moments
Var(sales)/mean(sales) 5.150 5.151
Var(export share) 0.210 0.212
Aggregate Export Share 0.710 0.710
Panel B. Non-targeted Moments: Regression
Exports 0.767*** 0.953
Average wage 0.293*** 0.195
Materials 0.575*** 0.736
TFPR −0.024 0.041
Employees (Entire sample) 0.403* 0.538
Employees (TFPR≥p50) −0.163 0.383
Employees (TFPR<p50) 0.620** 0.633
Panel C. Non-targeted: Sectoral Productivity
∆Aj −8.0% −3.9%

Misallocation channel explains roughly half of observed mining TFP decline 29



Conclusion

• Commodity booms need not be engines of productivity
– More exposed firms: massive revenue gains, zero productivity improvement

– Low-TFPR firms expand disproportionately, poaching workers from more productive competitors

– Upstream suppliers: positive spillovers in both scale and productivity

• Pre-existing distortions turn good shocks into misallocation
– Export wedges × DF

ij ↑ ⇒ resources flow to favored, not productive, firms

– Misallocation channel explains roughly half of the 8% mining TFP decline

• Broader implication: gains from commodity windfalls can be muted or reversed in second-best
environments — relevant for resource-dependent economies facing the critical minerals boom
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Non-mining and aggregate TFP
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Chilean Firms and Product Export Shares

Variable Obs Mean Std. Dev. P10 P50 P90
Chilean share of global exports 83 .08 .11 0 .04 .24
Chilean share of Chinese imports 83 .11 .19 0 .03 .34
N. firms 83 45 61 3 21 131
median Chilean firm’s share of global exports 83 0 0 0 0 0
median Chilean firm’s share of Chinese imports 83 0 .02 0 0 0
max Chilean firm’s share of global exports 83 .05 .09 0 .01 0.15
max Chilean firm’s share of Chinese imports 83 .07 .14 0 .01 .22

Back
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Copper: Global Product Share and Median Firm Share

HS code Description Global Median Max
product share firm share firm share

740311 Copper (refined, cathodes) 0.39 0.01 0.20
260300 Copper (ores & conc.) 0.37 0.01 0.11
740200 Copper (unrefined anodes) 0.25 0.01 0.09
740319 Copper (refined, unwrought) 0.25 0.00 0.29
740919 Copper (plates and sheets, of) 0.05 0.00 0.00
740110 Copper (copper mattes) 0.02 0.21 0.21
740710 Copper (bars, rods and profile) 0.00 0.00 0.00

Back

34



Deviation from Law of One Price

Chilean log export price to China, 2003-11
(1) (2) (3) (4) (5) (6)

∆ lnPOT 0.45∗∗∗ 0.70∗∗∗ 0.13 0.44∗∗∗ 0.69∗∗∗ 0.19
(0.12) (0.20) (0.13) (0.12) (0.21) (0.13)

initial tariff -0.00 -0.00 0.01
(0.01) (0.01) (0.01)

2011 tariff = 0 ✓ ✓
2011 tariff ̸= 0 ✓ ✓
F-stat 14.5 11.6 1.1 7.7 5.7 1.0
r2 0.1 0.3 0.0 0.1 0.3 0.0
Observations 83 28 55 83 28 55

Back
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Robustness: Excluding Copper Sectors

yg
f = β shockf + X ′

f γ + εf

Employees Materials D. Sales
OLS IV OLS IV OLS IV

Commodity price shock 0.076 0.392∗ 0.148∗∗ 0.578∗∗∗ −0.051 0.163
(0.062) (0.204) (0.064) (0.144) (0.071) (0.230)

N. of obs. 814 814 813 813 793 793
N. of clusters 82 82 82 82 82 82
F-stat. 14.5 14.6 14.5

• Results similar to baseline ⇒ not driven by copper firms alone

Back
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Alternative TFP Estimates

Gross Output Leontief (VA + Materials)
Cobb-Douglas Translog Cobb-Douglas Translog
OLS IV OLS IV OLS IV OLS IV

Commodity price shock −0.018 0.011 −0.013 0.186 −0.027 0.045 −0.014 0.089
(0.021) (0.132) (0.017) (0.273) (0.038) (0.25) (0.586) (0.687)

N. of obs. 574 574 574 574 574 574 574 574
N. of clusters 75 75 75 75 75 75 75 75
F-stat. 9.8 9.8 12.2 12.2

• No significant effect across all specifications
• ACF (2015) control function approach; Leontief following De Loecker–Scott (2025)
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Examples of Commodity Export Wedges in Chile

• Differential access to export financing and export promotion agency (ProChile; CORFO)
support

– Larger, more established exporters with formal relationships have access to subsidized trade finance,
market intelligence, and promotional support

• Regulatory wedge (Mining Concession System)
– Favors incumbent private firms that secured legislative concessions (e.g. low royalties, perpetual

renewal at negligible cost) before the boom

• Tax advantages for foreign investors (Decree Law 600)

• Use of export intermediaries
– Firms differ in direct vs. intermediary-mediated access to foreign markets, generating heterogeneous

wedges across firms

Back
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Microfoundation of DF
j and Mapping to Bartik

Foreign demand structure
• Foreign household consumes Cx =

∏
j(C

x
j )

αj across products (Cobb-Douglas)

• Within product j , CES over firm varieties: Cx
j =

(∑
i φ

1/ξ
i (yF

ij )
ξ−1
ξ

) ξ
ξ−1

• Firm-level export demand: yF
ij = φi(pF

ij )
−ξ αj (P

F
j )ξ−1EF

1

• DF
ij := φiαj(PF

j )
ξ−1EF is the exogenous demand shifter

Mapping to Bartik instrument
• Firm i ’s total export revenue growth:

∆ logRx
i = (ξ − 1)

∑
j∈Ji

ωij,0 ∆ logPF
j︸ ︷︷ ︸

Bartik shock

+ Ξi

• ωij,0: initial revenue share of product j in firm i ’s exports

• Ξi : firm-specific pricing and aggregate components (absorbed by controls)

• IV estimate of 0.767 ⇒ ξ ≈ 1.77
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Model: Household and Demand Structure
Household
• GHH preferences:

max
C,L

logC − ψ̄
L1+ψ

1 + ψ
, PC = WL + RK + PMM +Π+ T

Labor supply
• Nested CES across sectors (θ) and firms (η):

L =

∑
j

L
θ+1
θ

j

 θ
θ+1

, Lj =

∑
i∈Fj

l
η+1
η

ij


η

η+1

• Firm-level labor supply (upward sloping):

lij =
(

wij

Wj

)η
Lj

– η > θ: easier to move within sectors than across sectors
Back
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Model: Labor Supply and Marginal Cost
Demand structure
• Across sectors (Cobb-Douglas): C = exp

(∑
j αj lnYj

)
• Within sector, domestic vs. imported (Armington, ρ):

Yj =

((
Y H

j

) ρ−1
ρ

+
(

Y M
j

) ρ−1
ρ

) ρ
ρ−1

• Within domestic, firm varieties (CES, σ): Y H
j =

(∑
i∈Fj

(
yH

ij

)σ−1
σ

) σ
σ−1

Marginal cost
• Combining FOCs for labor, capital, and materials:

MCij =
1
aij

(
µL

ij wij

γL

)γL (
R
γK

)γK (
PM

γM

)γM

– Labor markdown µL
ij raises effective labor cost relative to competitive benchmark
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