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Conceptual issues.



Business v Economic Approaches.
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Porter tiers approach.

• Only solution for product-level analysis, say 
high-end semiconductors, or rare-earth 
magnets.

• Allows detailed analysis of suppliers (not 
just nation & sector).

• Many companies already do it for 
commercial, security, sustainability, or 
ethical reasons. 

• Number of suppliers grows exponentially as 
go to higher tiers.

• Location of the supplying company location 
of the supplying factory can different so 
ultimate origin can be unclear. 

• Business confidentiality may hinder data 
collection, and data sharing.

• Difficult to verify information provided.

ConsPros



Economic IO approach

• Can “look through” the supply chain to see 
where a good is actually made including all 
the inputs to all the inputs.

• Can do this on a value added basis to see 
where the work is actually done.

• Can do same on gross production basis to 
see were production takes place.

• Massive data effort means data is delay few 
years (latest up to 2022).

• Fairly aggregate, so can’t trace out 
particular products.

• Substitutability of inputs is not addressed. 

Cons:Pros:



Limitations of customs data: sourcing side.
• Customs trade data blurs distinctions between 

intermediate & final goods.

• Supply chain resilience is all about intermediates, so 
distinction is critical.

Intermediate inputs.Final goods.

Vulnerability → 
Domestic Customers.

Vulnerability → 
Domestic Production (consumption, exports, investment).



Limitations of customs data: sourcing side (2).
• Customs trade data blurs true origin of goods.
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Limitations of customs data: sourcing side (2).
• Customs trade data blurs true origin of goods.
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Why do you need TIVA for see supply chain vulnerabilities?
(Import/sourcing side)

• Customs trade data blurs true origin of goods.
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Amoxicillin example:
• Chinese firms produce Key Starting 

Material (KSM) Penicillin G and 6-
APA; dominate world production.

• Indian companies import KSM from 
China; produce amoxicillin Active 
Pharmaceutical Ingredients (API); & 
finished oral forms; exported to US.



You can see the big picture.
Figure 7.4: Percent of column nations’ intermediate usage sourced from row nations in 2018 (left 
panel) and change in this share from 1995 to 2018 (right panel) 
Global supply chains are mostly regional, but China is an exception as it has become the ‘OPEC of 
industrial inputs’ worldwide 

 
Source: Authors’ calculations based on OECD 2021 ICIO Tables. Notes: In words, FPEM is the share of the buyer’s 

total usage of intermediate inputs that come from the seller with the numerator and denominator valued on a gross 

production basis. See Section 6 for FPEM’s formula and motivation.  
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Indicators



Standard measures Global Supply Chains (GSCs)
What are the most common 
indicators?
• Backward and Forward Linkages
– based on foreign value added in exports

– 2 standard indicators:

• Backward = Foreign value added in 
home’s gross exports.

– Buying from GVCs to export

• Forward = Domestic value added 
embodied in Foreigner’s gross 
exports.

– Selling to GVCs for reexporting



Why are new indicators needed?
• In 1990s & 2000s, policymaker Q: 

 “Where is the work actually done” (jobs)
• This led to a focus on ‘value added trade’ → 

“Backward Linkages”

• In 2020s, policymakers Q: 
“How vulnerable are my supply chains? 
“Where is the production actually done?”

• This new question led us to develop new 
indicators of GSCs based on gross trade*

– OECD included our new indicators in their 
2023 TiVA database update

*Baldwin, Freeman and Theodorakopoulos 2022 (NBER WP 30525) 

Traditional GVC indicators



Our indicators:
Key distinction 
No.1

Gross trade 
not value-
added trade

Ambassador Bridge example, 2022
 6-day blockage



Our indicators: Key distinction No.2
• A “Face Value” 

exposure 
– Direct purchases only.

• A+B “Look Through” 
exposure

– Direct & indirect.

“Hidden Exposure”, is B



Our indicators: Key distinction No.3
• We count imported intermediates 

used in production for domestic 
consumption 

– Not just for exports as in Backward 
Linkages

• Same on export side
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Some facts.
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US look-
through 
exposure to 
China is 3.8 
times higher 
than its face-
value 
exposure

Ratio of look-through to face-value exposure
by country (all manufacturing sectors)

Ratio of exposure, look-through to face-value basis (all US manufacturing sectors, 2018) 
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Exposure to 
China rose 
rapidly.

Top supplier, % of the 17 manufacturing sectors
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China’s 
production of 
manufactured 
intermediates 
rose rapidly
&
is now 
dominant

Manufactured intermediate production (% of world)

China

All developed 
nations

All developing 
nations except 

China



“Omelet” 
problem:

Direct + Indirect 
dependence 
(FPEM).

Source: Author’s elaboration of OECD TiVA database 2023, left and right charts based on FPEM  (total manufacturing)

FPEM is share of selling nation in buying nation’s total purchases of industrial inputs from all sources. For details see, Horses for Courses: Measuring Foreign 
Supply Chain Exposure, Richard Baldwin, Rebecca Freeman & Angelos Theodorakopoulos https://www.nber.org/papers/w30525
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“Omelet” 
problem:

Full decoupling 
from China isn’t 
possible.

Direct 
dependence on 
China.



End. Thank you for listening.

Looking forward to the 
conversation.
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