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Introduction

What are the costs of fragmentation in global trade?
▶ The fallout from Russia’s invasion of Ukraine has illustrated

the importance of commodity trade (e.g., nat gas, oil, wheat,
etc.)

However, most standard quantitative trade models do not
incorporate key features of commodity trade:

1. The supply of commodities is concentrated among a
handful of exporters

2. Inelastic demand: Commodities are very heterogeneous and
are specific inputs to downstream production (limited
substitutability)
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1. The supply of commodities is concentrated
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2. Commodities are specific inputs to production
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What we do

Quantify the welfare impacts of trade fragmentation between
potential economic blocs by:
▶ Creating a new database which includes a granular level of

trade and production in commodities
▶ Developing a multi-country, multi-sector, general equilibrium

model

This enables us to:
1. Capture the concentrated supply of commodities
2. Account for demand elasticity of commodities (literature

assumes +∞)
3. Improve quality of estimates
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Key messages

1. Accounting for granular production and trade in commodities
is critical to avoid underestimation of economic costs from
trade fragmentation, especially for LICs

2. Everyone would lose from severe trade fragmentation—but
AEs, EMs and LICs have different sensitivities to trade
restrictions in specific commodity markets

3. Losses are larger—on aggregate and for individual
countries—when countries are forced into exclusive trade
relations with rival blocs

4. The short run effects can be much larger than the long-run
effects due to significant (but realistic) adjustment costs
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Relation to the literature

▶ Costs of fragmentation: Cerdeiro et al. (2021), Bekkers and
Goes (2022), Javorcik et al. (2022), IMF April 2023 WEO etc.

▶ Effects of sanctions on energy commodities: Bachmann et
al. (2022), Lan et al. (2022), DiBella et al. (2022), Albrizio
et al. (2022) etc.

▶ Commodity trade: Fally and Sayre (2019) etc.
Our paper:

1. Focuses on trade; goes beyond the energy sector
2. Accounts for granular trade/production of commodities

(previous literature: copper and diamond are perfect
substitutes)

3. Creates a new dataset: the "most upstream" commodities and
reconciles with a standard IO table
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Data



Data: overview

▶ Challenge: global trade data disaggregated by
commodities/sectors plus ‘self trade’ (non-exported
production)

▶ Proportionality assumption (factors of production are same
between the aggregate and subsectors) allows us to bypass the
need for full IO matrix

▶ Building blocks:
▶ Global trade data: combination of BACI II (adapted from

Comtrade) and EORA 26 global IO table (IEA and Eurostat)
▶ Production data: British Geological Survey (BGS) for mining

commodities + FAOSTAT for agricultural commodities
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Data: overview

▶ Commodity mapping (by hand):
▶ Agriculture: cocoa, coffee, wheat etc.
▶ Mining: oil, gold, lithium, diamonds etc.
▶ Clear limits in substitutability -> disaggregation is important

▶ Product: a dataset with 136 primary commodities + 24
manufacturing and service sectors, 145 countries, 2019
(pre-pandemic baseline)
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Model



Model: overview

▶ Multi-country, multi-sector, static GE model with CES
production (Caliendo and Parro, 2015)

▶ Labor is only factor of production, exogenous productivity
▶ Commodities used as inputs for production of

non-commodities
▶ Final good is also intermediate input (roundabout production)
▶ Account for commodities:

▶ Low demand elasticity –> low elasticity of substitution between
commodities and other inputs for non-commodity sectors

▶ Calibrate to pre-Covid (2019) data
▶ Solve counterfactuals using hat algebra
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Model: key assumptions

1. Demand elasticities:
▶ 0.2 (CES) for commodities, 1 (Cobb-Douglas) for other sectors

2. Trade elasticities:
▶ Long run: -2.9 to -10.1 across sectors based on Fontagne et al

(2022) (about 6 on average)
▶ Short run: 1 year after shock, 36 percent of long run value

(based on Boehm et al., 2023)
▶ To be conservative, keep short run elasticity of non-strategic

sector at long run value

3. 1 percent domestic production in all sectors as a lower bound
to eliminate extreme results
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What do we gain?



Comparing output loss in model with and without
commodities

Relative Output Loss in Model with and without Disaggregated Commodities Sectors
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Fragmentation scenarios and
Results



Scenarios

1. Scenario A: trade barriers on energy sectors
2. Scenario B: trade barriers on high-tech sectors
3. Scenario C: trade barriers on agriculture goods
4. Strategic decoupling

▶ Trade barriers on all sectors between USA/EU and Russia
▶ Trade barriers on high-tech sectors between USA/EU and

China
▶ RoW free trade

5. Geo-economic fragmentation
▶ Trade barriers on all sectors between USA/EU and Russia
▶ Trade barriers on all sectors between USA/EU and China
▶ RoW join USA (China) if country trades more (less) with USA

than China, resulting in tariffs on all sectors by the other group
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Main drivers of the results

▶ Adjustment costs (higher over short run)

▶ Exposure to sectors with :
▶ low trade elasticities

▶ Exposure to other bloc/country
▶ Importers: increase in consumer prices
▶ Exporters: fall in income
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Scenario A: Tariffs on energy sector

Estimated Output Losses (percent deviation from baseline)
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Scenario B: Tariffs on high-tech sectors

Estimated Output Losses (percent deviation from baseline)
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Scenario C: Tariffs on agriculture goods

Estimated Output Losses (percent deviation from baseline)
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Strategic decoupling scenario

Estimated Output Losses (percent deviation from baseline)
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Geo-economic fragmentation scenario

Estimated Output Losses (percent deviation from baseline)
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Conclusion

▶ Accounting for granular production and trade in commodities
can increase the estimated losses from trade fragmentation by
a factor of 2 for LICs

▶ Output losses tend to be larger the deeper the fragmentation
scenario
▶ Moreover, forcing countries to choose between one bloc leads

to significant larger global output losses
▶ AEs and EMs are most vulnerable to tariffs on energy and

high-tech sectors while LICs are especially sensitive to barriers
to agricultural trade

▶ Output losses over the short-run could be substantially larger
due to high adjustment costs
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Background slides



Table 1: List of commodities

Agriculture Commodity Mineral Product

Almonds Figs Peaches Antimony Magnesium
Apples Flax Pears Arsenic Manganese
Apricots Garlic Peas Asbestos Mercury
Asparagus Ginger Pineapples Barytes & Strontium Mica
Avocados Grapefruit Pistachios Bauxite Molybdenum
Bananas Grapes Plums Beryl Natural Gas
Barley Hazelnuts Poppy seeds Bismuth Nickel
Beans Hops Potatoes Borates Niobium, tantalum, vanadium
Berries Jute Rapeseed Bromine Palladium
Brazil nuts Leeks Rice Cadmium Phosphate
Buckwheat Lemons Rye Chromium Platinum
Canary seed Lentils Sorghum Coal Potash
Carrots Lettuce Soy beans Cobalt Rare Earths
Cashews Linseed Spinach Copper Salt
Cassava Maize Sugar Crude Oil Selenium
Cauliflowers Mandarins Sunflower seeds Diamond Sillimanite
Cherries Mangoes Sweet potatoes Diatomite Silver
Chestnuts Mate Tea Feldspar Talc
Chickpeas Melons Tobacco Fluorspar Tellurium
Cinnamon Millet Tomatoes Gallium,indium,rhenium, thallium Tin
Cloves Mushrooms Vanilla Germanium Titanium
Cocoa Mustard seeds Walnuts Gold Tungsten
Coconuts Natural rubber Wheat Graphite Uranium
Coffee Nutmeg Other agriculture goods Gypsum Vermiculite
Cotton seeds Oats Iodine Wollastonite
Cucumbers Onions Iron Ore Zinc
Dates Oranges Lead Zirconium
Eggplants Papayas Lithium Other minerals
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Table 2: Sectoral mapping and trade elasticities

Sector – TiVA 2016 Sector(s) - Eora Trade elasticity

Agriculture, hunting, forestry and fishing Agriculture, Fishing -2.91

Mining and quarrying Mining and Quarrying -3.41

Food products, beverages and tobacco Food & Beverages -4.17

Textiles, textile products, leather and footwear Textiles and Wearing Apparel -4.71

Wood and products of wood and cork Wood and Paper -8.8

Pulp, paper, paper products, printing and publish-
ing

-8.21

Coke, refined petroleum products and nuclear fuel Petroleum, Chemical and Non-Metallic Mineral Products -3.67

Chemicals and chemical products -10.56

Rubber and plastics products -6.75

Other non-metallic mineral products -4.79

Basic metals Metal Products -7.39

Fabricated metal products -4.22

Machinery and equipment, nec Electrical and Machinery -5.01

Computer, electronic and optical equipment -5.14

Electrical machinery and apparatus, nec -4.11

Motor vehicles, trailers and semi-trailers Transport Equipment -8.92

Other transport equipment -8.99

Manufacturing nec; recycling Other Manufacturing, Recycling -4.06

Other community, social and personal services Construction-Education -8.35

Notes: Adapted from Fontagné et al. (2022), Table 8. For Eora sectors that
comprise multiple TiVA sectors, we assign the unweighted average estimate.
Wood and Paper, for example, is assigned a trade elasticity of -8.505 (the
average of -8.8 and -8.21). We assign an elasticity of -8.35 for all services

sectors. Trade elasticities are defined as the change in trade in response to a
change in trade costs.
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Table 3: Selected trade elasticity estimates in the literature 1/

Point estimate Range Note

Caliendo and Parro (2015) 4.55 0.49 69.31 Range over agriculture, mining and 18 manufacturing sectors

Amiti et. al. (2019) 5.89 5.89

de Bromhead et. al. (2019) 1.47 23.47 Range over 9 products including agriculture goods, minerals and food

Boehm et. al. (2020) 2.12 0.75 5 Range over 10 HS product groups

Ossa (2014) 3.42 1.91 10.07 Range over 33 products including wheat, rice, etc.

Cerderio et al. (2021) 2.5 19 Range over 10 sectors including agriculture, extractive industries.
Based on Caceres et al (2019)

Fajgelbaum et al. (2020) 2.53 2.53

Broda and Weinstein (2006) 6.6 6.6 12.6 Median for US imports with 2715 SITC 5-digit categories
Average at the tariff line (13972 categories) level

Simonovska and Waugh (2014) 4.12 4.12

Goes and Bekkers (2022) 2.8 10.09 Range over 6 sectors based on Hertel et al (2007)

Fontagne et al. (2022) 2.91 10.56 Range over 21 TiVA 2016 sectors

Giri et. al. (2021) 4.51 2.97 8.94 Range over 19 ISIC sectors

Kee et. al. (2008) 3.12 3.12

Soderbery (2018) 3.4 3.4

Romalis 2007 6.25 6.25 Based on US/EU imports from Canada data

1/ In absolute value
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Robustness: trade elasticities

Estimated Output Losses (percent deviation from baseline)
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Robustness: inter-bloc imbalances and alternative country
blocs

Table 4: GDP Losses for Robustness Checks

Country Groupng Baseline - GEF No inter-bloc imbalances Geopolitical blocs

AE -2.14 -2.09 -3.40
EM -2.48 -2.36 -3.03
LIC -4.25 -4.12 -4.17
Global -2.34 -2.25 -3.20
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