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Motivation 



Outline 

• Light vehicle production 

• Vehicle parts sourcing 

– Measurement issues  

– Two microdata-based measures 



Parts and vehicle assembly co-locate 



Vehicles typically sold where produced 

Vehicles sold in North America by country: 

Vehicles 
produced in: 

Mexico U.S. Canada 

1995 2018 1995 2018 1995 2018 

NAFTA 98 50 87 77 88 74 

Elsewhere 2 50 13 23 12 26 

All 100 100 100 100 100 100 

Light vehicle sales in North America, by origin, % 

Source: Author’s calculations based on data from Wards AutoInfobank 

52% of U.S. sales produced in the U.S., 15% in Mexico, 10% in Canada 



Parts sourcing 

Motor vehicle parts typically represent 75% of the 
value added of a finished vehicle 



Try to measure this! 

  
 
1. Produce nylon fibers 

 
2. Dye and weave fibers 

 
3. Cut and sew finished 

cloth 
 

4. Fit finished seat belt 
into car 

 
 
 
 
 
 

Example: journey of a seatbelt 



Macro data 
• Trade data 

– Comprehensive, yet much “double counting” for parts 
 

• Input output table (Global Value Chain) 
– Tends to be aggregated 
– De Gortari (2017): combines input-output data w firm-level 

detail; his approach allows more intensive use of U.S. inputs in 
production of MEX exports to the U.S. (typically input 
distribution is assumed fixed). 

– Finding: U.S. value-added in cars produced in Mexico and sold 
to U.S. consumers: 38% [2014 data] 
 

     
 

 



Micro-data 

• Two approaches using micro-data to get a look 
at supply chain integration 

– AALA “domestic content” 

– Detailed engine and transmission sourcing 

– See: Chicago Fed Midwest Economy blog May 2019 



American Automobile Labeling Act (AALA) 

• AALA passed in U.S. in 1992, requires data to be 
displayed next to vehicle price to inform 
purchase decision. Data collection starts in 1997 

• Data provided, by model year, on: 
– Percent of U.S./Canada parts content 
– Names and % of any other country with >15% parts 

content 
– Country of final assembly 
– Country of origin of engine and transmission 

• https://www.nhtsa.gov/part-583-american-
automobile-labeling-act-reports 

Starts 
in 
2011 



American Automobile Labeling Act (AALA) 

What is measured? 
Transaction value of parts only; reported as percentage by carmaker 



AALA data limitations 

• available only for vehicle models sold in U.S. 

• does not account for origin of 100% of parts. 

• U.S./Canadian content is reported jointly 

• 15% content minimum for reporting countries other 
than U.S./Canada 

• Vehicle models assembled in multiple countries do 
not have to be reported separately 



Our approach 

• Match domestic content data from AALA to vehicle 
model production data 

• If a vehicle model is sold in the U.S. market, we can 
observe the “domestic” (U.S. and Canadian) content 
for production in any of the three North American 
countries 

• We capture nearly all production: avg. 85% (MEX), 
98% (U.S.), 99% (Canada) 

 

 



Regional re-allocation of parts content 

U.S./Canadian parts content in vehicles 
produced in (and sold in the U.S.): 

Mexico (%) U.S. (%) Canada (%) 

2016 27 59 64 

2010 31 67 66 

2005 46 76 78 

2000 53 81 83 

1997 63 79 82 

Source: Authors’ calculations based on data provided by the AALA 
Note: data reported are production-weighted averages by vehicle model years 



North American parts content stable 

Source of parts content for light vehicles 
produced in (and sold in the U.S.): 

Country of 
origin for 
parts: 

Mexico (%) U.S. (%) Canada (%) 

2011 2016 2011 2016 2011 2016 

Mexico 43 48 12 14 12 14 

U.S./CDN 28 27 64 59 66 64 

NAFTA 71 75 76 73 78 78 

Source: Author’s calculations based on data provided by AALA 



Powertrain sourcing 

• Engine (14%) and transmission (7%) represent 21% 
of the cost of car (Menk et al, 2012). 

• We observe comprehensive data on engine and 
transmission sourcing for vehicles produced in North 
America, by country and vehicle model. 

• We don’t know where engine and transmission 
components are sourced. 

 



North America dominates in powertrains 

Engines Transmissions 

Sourced from: 2000 2016 2000 2016 

same country that 
builds vehicle 

57.6 55.1 49.4 49.0 

within NAFTA 30.8 30.6 25.6 27.5 

elsewhere 11.6 14.3 25.0 23.5 

All 100% 100% 100% 100% 

All (units) 17.1 mio 17.8 mio 17.1 mio 17.8 mio 

Origin of powertrains used in vehicles assembled in North America 

Source: Authors’ calculations based on data from IHS Markit as of October 2017 
Note: percentages reported are production-weighted averages 

88.4 85.7 75.0 76.5 

Sourced 
from 
within 
NAFTA 

70% of light vehicles assembled in North America have both 
engine and transmission sourced from within North America. 



Within North America: Mexico grows 

Engines Transmissions 

Sourced from: 2000 2016 2000 2016 

Canada 12.5 5.0 5.4 1.0 

Mexico 9.8 22.8 1.6 19.0 

U.S. 66.1 57.9 68.0 56.4 

elsewhere 11.6 14.3 25.0 23.5 

All 100% 100% 100% 100% 

All (units) 17.1 mio 17.8 mio 17.1 mio 17.8 mio 

Source: Author’s calculations based on data from IHS Markit as of October 2017 

Origin of powertrains used in vehicles assembled in North America 



Few vehicles have final assembly and 
powertrain production in only 1 country 

Location of final assembly, engine, and transmission plants 

All in U.S. 27% 

All in Mexico 4% 

In 2 or 3 North American countries 38% 

Engine and/or transmission imported from Europe or Asia 30% 

Source: Authors’ calculations based on data from IHS Markit as of October 2017. 



USMCA – higher content req.’s 

NAFTA: 62.5% 

NAFTA: 60% 



Summary 

• Automotive supply chains are highly 
integrated within North America. 

• Powertrain sourcing plays an important role in 
the integration of supply chains. 
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