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The ongoing health crisis has had a profound impact on the global economy. The automotive industry has been no excep-
tion. What started as a largely demand-side shock – induced by stay-at-home orders and forced business closures – has 
since manifested in severely disrupted global supply chains, send-
ing shockwaves through every facet of the automotive production 
process. As a result, global production has fallen precipitously 
through 2021, leaving markets grossly undersupplied. 

At present, dealership inventory of new light vehicles in the US 
sits at just over 1 million units (or roughly 25 days’ supply), which 
is less than a third of where market supply sat prior to the pan-
demic (Chart 1). Sales have suffered tremendously, particularly 
through the third quarter of this year – averaging just 13.3 million 
(annualized) units – as limited model selection, soaring prices and 
reduced incentives have pushed many consumers to the sidelines. 
This is happening at a time when consumer demand could very 
easily support sales north of 17 million. 

Automotive Supply Chains: 
Severely Disrupted but Not Broken 

Highlights 
• Global auto supply chains have been hit by a series of disruptions over the past year, significantly hindering production, 

and leaving markets grossly undersupplied. At present, US dealership inventories sit at just over 1 million units (or 25 
day’s supply) – less than a third of its pre-pandemic level. 

• Semiconductor shortages have had a healthy hand in weighing on this year’s production, though it hasn’t been the 
only disruption. Cyclical factors including labor shortages and port disruptions have also played a role and will likely 
continue to provide some headwind moving into 2022. The evolving power crisis in China and its potential impact on 
global aluminum production bears close watching over the coming months, as it could significantly derail any assumed 
production rebound in 2022. 

• The pandemic has put a spotlight on the flaws of existing supply chain structures and how automakers had previously 
managed inventory. Moving forward, it seems likely that North American automakers reorient supply chains to have 
more domestic focus – allowing for more visibility from end-to-end – and perhaps look to stockpile some critical parts 
to hedge against future supply-demand disruptions.

• The growing popularity of EVs offers North American automakers a unique opportunity to organically reorient supply 
chains to lessen foreign dependence in favor of more domestic production. Combined federal assistance from Biden’s 
proposed spending bill (allocating $555B in consumer EV incentives) and infrastructure plan (allocating $7B to build-
out America’s charging infrastructure) are meaningful first steps. However, more government support will likely be 
required to assist automakers in retooling assembly lines, funding research investment projects and training a growing 
worker base. 
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Chart 1: New Vehicle Inventory Remains Well 
below Pre-pandemic Levels
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The ongoing supply issues have led to a resurfacing of the 
age-old question of whether it makes economic sense for 
automakers to continue to operate in a globally integrated 
supply chain. In the fog of war, when lost revenue esti-
mates for this year alone are well over $200 billion (US), 
it seems like a no-brainer for North American automak-
ers to “re-shore” overseas production. However, the calculus 
isn’t quite so simple. Reshoring today’s manufacturing jobs 
comes with tremendous upfront cost, both from a monetary 
and operational standpoint. Drawing on historical experi-
ence shows that some of the biggest issues with reshoring 
manufacturing jobs in today’s environment include finding 
not only the appropriate number of workers, but also those 
with the right technical skills. The US (along with many 
other advanced economies) has developed a generational 
skills deficiency in many important technical areas, mak-
ing it particularly costly for companies to hire and train 
new workers. Even abstracting from the labor deficiencies, 
producing within North America has undoubtedly become 
costlier under the new North American Trade Agreement 
(US-Mexico-Canada Trade Agreement). 

This is not to say that we won’t see more reshoring of 
automotive related manufacturing jobs over the next de-
cade. The pandemic has certainly poked many holes in the 
globally integrated “Just-In-Time” ( JIT) manufacturing 
model. A key pillar for automakers in the post-COVID 
world will likely center around optimizing supply chain 
integration in an effort to minimize future production in-
terruptions, particularly during times of severe demand-
supply imbalances. This will involve moving some back-
end processes of the supply chain closer to home, which 
will ultimately mean a reshoring of some jobs. However, 
minimizing production costs will remain the other key 
pillar which necessitates that some parts of the supply 
chain remain in low-cost geographies.     

Semiconductor Shortage: How Did We Get Here? 

The pandemic has certainly had a healthy hand in caus-
ing multiple disruptions across the semiconductor supply 
chain, but COVID hasn’t been the only culprit. Indeed, the 
initial trigger to this year’s disruptions can be traced back 
to the very beginning of the pandemic. In response to a 
collapse in vehicle sales, automakers significantly cut their 
production quotas in an effort to keep inventories lean. Part 
of this meant slashing future orders of semiconductors. At 
the same time, demand for consumer electronics spiked – 
as millions of individuals were forced to work from home. 
Microchip producers pivoted to meet the surging demand 
from electronic manufactures, helping to partially offset 
the decline from automakers. By the third quarter of last 
year, demand for vehicle sales rebounded, as social restric-
tions around the world were gradually eased. As vehicle 
production began to ramp-up to meet demand, automak-
ers immediately ran into trouble sourcing semiconductors, 
as microchip producers were already committed to supply-
ing consumer electronic manufactures. 

Text Box: Geopolitical Tensions Also Playing A Role 

Happening in the background, are mounting geopolitical tensions between the US and China. Prior to the 
pandemic, the Trump Administration began to tightly regulate sales of semiconductors to Huawei Technologies, 
ZTE and other Chinese firms. In response, those companies began stockpiling microchips that were essential 
in producing certain consumer electronics, including 5G smart phones. At that same time, American manufac-
tures were cut off from receiving microchips produced by China’s Semiconductor Manufacturing International 
Corporation. This helped further exacerbate the microchip sourcing issues of North American automakers. 
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Chart 2: Lockdown Measures Came into Effect in 
Malaysia in Response to a Sharp Spike in Delta

Malaysia Daily COVID-19 Confirmed cases*, Thousands

*7-day moving average.                                                                                                              
Source: World Health Organization, TD Economics. Last observation: November 5, 2021.
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Supply of microchips to automakers remained tight 
through the remainder of 2020 and into this year. Then 
two unrelated events, first an ice storm in Texas, then a fire 
at the Renesas Naka 3 facility in Japan, significantly hin-
dered front-end wafer fabrication for microcontrollers. By 
June, another issue within the supply chain – this time on 
the back-end – had surfaced. The disruption was entirely 
concentrated in Malaysia – who accounts for 13% of an-
nual automotive semiconductor production – and was the 
direct result of the Malaysian government enforcing strict 
lockdown measures in response to a spike in Delta vari-
ant cases (Chart 2). While the initial lockdown was set to 
expire in late-June, measures were later extended through 
August, and have been gradually relaxed as case counts 
have trended lower since late-summer. 

It is expected a return to full operational capacity won’t 
happen until late-October/early-November. However, 
the damage has already been done. The back-end supply 
issues have without question been the most disruptive of 
all the idiosyncratic events over the last year. Through the 
several months of plant closures, a significant backlog of 
orders has accumulated, that will take well into 2022 to 
clear. In fact, one major microchip producer recently said 
that demand-supply imbalances may stretch into 2023. 
And that’s under the most optimistic scenario of assum-
ing no other external shocks. 

Where Does This Leave Automakers & Consumers? 

This leave automakers caught in the crosswinds. In fact, 
production forecasts for 2021 have already been slashed 
several times this year, with cuts now being extended 

through October. As it currently stands, North American 
production is expected to fall as low as 13 million units 
for the year as a whole – more than 2.5 million lower than 
what was forecasted at the beginning of the year (Chart 3). 
Coming on the heels of last year’s pandemic driven 13.2 
million, it’s perhaps no surprise that the North American 
market has become so grossly undersupplied. 

While the effect on sales was relatively muted through the 
first half of this year – averaging 16.8 million (SAAR) units 
– the steady drawdown in inventories through the second 
half of 2020 and into this year was certainly raising flags 
of caution. By the time the third quarter rolled around, 
the impact on sales was devastating, getting progressively 
worse as we moved through the quarter – implying a weak 
hand-off into year-end. Our current estimate has sales 
edging modestly higher through the fourth quarter, likely 
averaging somewhere around 13.5 million units, bringing 
the annual total for the year to just 15.1 million (Chart 4).  

Production constraints will spill over into 2022, likely 
having the most meaningful impact through the first half 
of the year. However, things remain very much in flux, 
and the balance of risks that headwinds persist even lon-
ger remain skewed to the downside. While it is expected 
that the semiconductor supply issues could begin to ease 
through the second half of the year, there is no short-
age of other potential headwinds that could also weigh 
on the automotive recovery in 2022. Cyclical factors in-
cluding labor constraints and port backlogs have played 
a healthy role in slowing production over the past year 
and are likely to carry over into 2022. Indeed, the Biden 
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Chart 3: 2021 North American Production Forecast 
Steadily Revised Lower Through H2
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Administration has taken steps over the last several weeks 
to easing the port backlog by allowing for round the clock 
operations at both the Port of Los Angeles and Long 
Beach terminals – who account for 40% of freight enter-
ing the US. So far, the new measures have proved futile, as 
the extended hours haven’t necessarily translated to more 
container ships being moved – a result of labor short-
ages on the trucking side and limited warehouse storage 
space. Further steps including daily fines levied on carri-
ers whose containers linger for more than the given time-
line came into effect on November 1st, which should help 
to ease some of the backlog over the coming weeks. 

With respect to the ongoing labor shortages, the issues ap-
pear to be two-fold. Legacy pandemic related support mea-
sures that have remained in place through much of the re-
covery have likely kept some workers out of the labor force. 
Indeed, the enhanced unemployment benefits program 
that had been in effect since March 2020 expired at the end 
of last month, though additional supports including rental 
assistance and the childhood tax credit will remain in place 
through 2022. The other issue is more subtle in nature and 
relates to the degree of hesitancy among some employees 
returning to work, particularly given the unknowns on va-
cancy longevity. The hope is these fears will be gradually 
assuaged over the coming months as increasingly more 
people become vaccinated – helping to further reduce the 
spread of the virus – and the CDC further expands eligi-
bility for COVID-19 booster vaccinations. 

However, of all the cyclical forces, perhaps the most nota-
ble is the evolving power crisis across parts of China, which 
is leading to a global shortage of magnesium – an essential 

raw material in the production of aluminum alloy. China 
accounts for roughly 85% of annual global magnesium 
production, with a disproportionate chunk coming from 
a small area within the Shaanxi Province. Last month, the 
local government ordered 35 of the 50 operating magne-
sium smelters to stop production until year-end, while or-
dering the other 15 to significantly curb production by at 
least 50%. The problem has been made all the worse by 
the fact that magnesium is particularly difficult to store, as 
it typically starts to oxidize after about 90 days,  meaning 
there exists only a small stockpile at any given time. Given 
the size of the production cuts, the price of magnesium 
increased by as much as 75% last month. 

North American aluminum producers have already 
warned clients that they have been unable to secure the 
appropriate amount of magnesium required to meet cur-
rent aluminum demand for 2022. While producers are 
currently working to source the key input from alterna-
tive sources, supply remains incredibly scarce. At the time 
of writing, no North American automaker had publicly 
announced any production cuts to 2022 quotas, as they 
are likely waiting to see if the matter resolves itself. Ei-
ther way, the situation certainly bears close watching over 
the coming months, as the potential impacts to 2022 pro-
duction could be catastrophic. 

Even in the most optimistic scenario where semiconduc-
tor supply constraints abate through the second half of next 
year and the potential aluminum shortage issue is resolved, 
the market is likely to remain very tightly supplied. Demand 
remains exceptionally high for certain vehicles that are in 
the shortest supply, particularly SUVs, CRVs and pick-up 
trucks, which means they will continue to be snatched up 
as soon as they hit showroom floors. As a result, dealership 
inventory will remain very lean through next year, keeping 
sustained pressure on vehicle prices (Chart 5). 

Return to Status Quo? 

Looking beyond 2022, perhaps the biggest unknown is 
how automakers will respond to making the production 
process more agile in the face of future disruptions. Low 
hanging fruit seems to surround re-thinking the current 
Just-In-Time ( JIT) supply management system that many 
automakers have followed over the last several decades. 
In its most basic form, JIT is an inventory management 
method where goods are received from suppliers only as 
they are needed, hence minimizing waste and warehouse 
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storage costs. The framework proved to be hugely benefi-
cial for car makers in recent decades, as it kept production 
costs low, helping to maximize profits in what has become 
a very competitive market. However, as the supply chains 
became more global, automakers increasingly relied on 
single partner suppliers, making them far more vulnerable 
to external shocks. 

Cracks really began to show through the global financial 
crisis, when numerous auto suppliers went bankrupt. Auto-
makers were left scrambling, as suddenly they were unable 
to source key input parts. While many vowed to change 
production processes in the aftermath of 2008-2009, most 
returned to the status quo. The recession had brought sev-
eral automakers to the brink, so once the economic recov-
ery took hold, the focus was squarely on getting vehicles 
back to market the quickest and cheapest way possible. 

However, this time is likely different. The pandemic 
has put a glaring spotlight on the limitations of the JIT 
framework and just how devastating an impact it can 
have when things go wrong. In the years ahead, we’ll like-
ly see automakers move to a more “Just-In-Case” ( JIC) 
inventory management supply system, where inventory 
of some critical parts (i.e., semiconductors, batteries, etc.) 
are stockpiled. In circumstances where it might be cost 
prohibitive to stockpile, automakers are likely to setup 
parallel supply chains allowing them to easily change 
source providers in the event of a shock.

Interestingly, this strategy had already been adopted by 
Toyota nearly a decade ago. The change was brought about 
following the 2011 earthquake in northern Japan, which 
disproportionately hit Toyota’s suppliers, including Rene-

sas Electronics Corp. – a key chip supplier for the auto-
maker (Chart 6). The chip maker was knocked offline for 
several months, sending reverberations through Toyota’s 
entire supply chain, and significantly weighing on its pro-
duction for the next six months. In the aftermath, Toyota 
invested heavily in gaining a better insight of its entire sup-
ply chain, in effort to identify the most “at-risk” inputs. The 
automaker came up with 1,500 parts that it deemed critical 
for its production process and put in place specific controls 
to not only secure alternative suppliers but to also stock-
pile inventory. In addition, Toyota has developed a system 
to monitor both its direct and feeder suppliers, helping to 
ensure the automaker stays well ahead of future shortages. 

Fast forward nearly a decade later, and the changes made 
back in 2011 are still paying dividends today. Toyota’s abil-
ity to carefully manage its supply chain has helped to mini-
mize production disruptions through not only this year’s 
semiconductor shortage, but also during the earlier stages 
of the pandemic. (Chart 7). In the years to follow, it seems 
inevitable that other automakers will adopt similar supply 
chain management practices in attempt to minimize the 
impact from future demand-supply disruptions. 

Possibility of Re-shoring Manufacturing Jobs? 

For North American automakers, rethinking supply chains 
could mean bringing some production closer to home – a 
“re-shoring” of manufacturing jobs. This is particularly true 
for some of the more critical components (e.g., semicon-
ductors, battery, etc.), which are currently built overseas. A 
re-shoring of some of this production could allow auto-
makers to setup inventory warehouses closer to assembly 
plants, which would still allow for lean production opera-
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tions, while also reducing some of the existing risks present 
in a globally integrated supply chain. 

While sound in theory, there are many hurdles’ automak-
ers will need to overcome. Perhaps the most obvious is ad-
dressing the current skills gap in America. Manufacturing 
jobs have become increasingly more advanced in recent 
decades, requiring candidates to have a sound background 
in Science, Technology, Engineering & Mathematics 
(STEM). Unfortunately, current education systems aren’t 
appropriately preparing students for today’s careers in 
STEM. On top of that, there has been a gradual decline 
in technical education programs across public high schools 
in recent decades. Not only has this eliminated student’s 
ability to gain meaningful “hands-on” experience, but it has 
also helped create a stigma around manufacturing jobs. 

In recent years, automakers have begun to take proactive 
steps to address the growing skills gap by offering train-
ing courses at select post-secondary technical schools. The 
programs are fully funded by automakers and give stu-
dents both the technical and hands-on experience required 
to work in the automotive industry. Paid internships are 
sometimes offered as well, helping to create an easy pipe-
line for students to land a job after graduating. 

These initiatives have certainly helped automakers back-
fill entry level positions which are created through “natural 
churn” in the labor force, as more senior employees change 
jobs or even retire. However, current efforts will need to be 
significantly enhanced over the coming years if the intent 
is to re-shore a significant number of new manufacturing 
jobs. Even abstracting from these structural changes and as-

suming a status-quo to day-to-day operations, the industry 
is likely facing a significant shortfall of skilled workers over 
the next decade, as increasingly more baby boomers retire. 
In fact, a 2015 Deloitte study estimated that by 2025 the 
US would need to fill over 3.5 million manufacturing jobs 
–two-thirds the result of baby boomers retiring – but nearly 
2 million would likely go unfilled because of the growing 
skills gap. 

Much will need to be done over the coming years to help 
turn the tide. More STEM related initiatives starting as ear-
ly as grade school would help build interest in STEM trades 
at a younger age, helping to create a more direct pipeline for 
future workers. Aside from grassroots initiatives, automakers 
will also have to cast the net much further, offering training 
and apprenticeship programs across significantly more col-
leges and technical schools. Government support through 
subsidies and direct financial aid could help keep education 
costs affordable for students while also reducing some of the 
cost burden for automakers. 

Even outside of the growing skills gap and existing labor 
shortages, North American automakers face another diffi-
cult hurdle with reshoring – the US-Mexico-Canada Trade 
Agreement. The new trade agreement unambiguously 
makes it more expensive for North American automakers 
to produce domestically. New trade conditions require that 
45% of vehicle content be made by domestic workers earn-
ing at least $16 per-hour and that 75% of vehicle parts 
are made domestically (up from 62.5% under NAFTA) are 
already making the production of some vehicles cost pro-
hibitive (Chart 8). Layering on new supply chain structures 
and a gradual reshoring of some parts manufacturing will 
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only add further to production costs. Over the medium-
term, this will likely result in automakers discontinuing 
production of certain models (mostly sedans) which have 
become both less desirable by the consumer and have the 
smallest profit margin. 

Electric Vehicles the Spark Reshoring Needs?

EVs popularity has steadily grown over the last decade, 
though sales have so far been concentrated among more af-
fluent households. This is likely to change over the coming 
years. Alongside further enhancements in battery technol-
ogy, EV prices are expected to continue to decline over the 
next several years, and potentially reach parity with compa-
rable internal combustion engine (ICE) models by as early 
as 2025 (Chart 9). Achieving price parity will go a long 
way in broadening consumer demand across the income 
spectrum, and in turn, providing a huge boost to EV sales.  
This will be required if the sales targets laid out by both the 
US and Canadian governments will be achieved over the 
next decade. 

The growing popularity of EVs offers automakers a unique 
opportunity to completely reorient supply chains to lessen 
foreign dependence in favor of more domestic production. 
To date, North America has fallen behind other major glob-
al competitors, including China and the EU, both in terms 
of EV assembly and components production. Proactive gov-
ernment policies and investments focused on building do-
mestic supply chains and markets have allowed China and 
the EU to dominate the EV manufacturing space. While 
there’s still plenty of runway left for domestic automakers to 
catch-up, time is somewhat of the essence. Allowing other 
nations to continue to gain ground while North American 

automakers stand idle runs the risk of domestic producers 
becoming increasingly more reliant on importing key com-
ponents, such as batteries, for decades to come. 

Government intervention is perhaps the bluntest tool that 
could offer the most effective results. From the consumer 
side, that would include widening the scope of existing 
federal and state & local EV incentives to lower the en-
try level price for EVs and thereby spark further demand 
(Chart 10). On this front, we have seen some encouraging 
developments. Biden’s proposed $1.75T spending bill allo-
cates $555B to be used for consumer EV subsidies, which 
could lift individual tax credits to $12,500 – up from the 
current $7,500. Significant investments in building out 
EV charging infrastructure, especially outside of the ma-
jor urban centers, will also be required before a meaning-
ful move towards electrification occurs. Biden’s recently 
passed $1T infrastructure bill allocates $7B in charging 
network investments, which are expected to be used over 
the next five-year period. The investment is estimated to 
bring 250,000 new charging stations to the US – repre-
senting a five-fold increase from today’s operating level. 

On the supply side, targeted government incentives and 
direct manufacturing supports will also be needed so au-
tomakers can retool existing assembly lines, construct new 
manufacturing facilities, and develop a largely domestic 
EV supply chain. Perhaps the most important component 
of all hinges on whether North America can emerge as 
a leading global battery manufacturer. Here too we have 
seen some encouraging developments. Significant invest-
ment commitments have already been made across both 
Canada and the US in recent years, which could bring 
North American output capacity as high as 400 gigawatt 
hours (GWh) by 2030. While this is still well short of 
what expected demand will be by the end of the decade 
(closer to 500GwWh), it is likely that we’ll see significant-
ly more investments made over the medium term. This is 
particularly true given Canada’s unique position of hav-
ing an abundance of many of the key materials required in 
the production of lithium-ion batteries (i.e., cobalt, nickel, 
lithium and graphite). With Canada having attracted two 
substantial cell manufacturing investments in just the last 
few months, it now stands well positioned to becoming the 
cornerstone of North American cell production. Not only 
that, but history has shown that once cell manufacturing 
capacity is established, the rest of the component manu-
facturing tends to follow. USMCA will allow manufac-
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tures to setup on either side of the border without having 
to worry about paying duties. This should allow manufac-
turers to strategically station production facilities to opti-
mize supply chain integration. 

While still early days, the recent moves on battery produc-
tion alongside a number of sizeable investment commit-
ments made by automakers offer some encouraging signs 
that North America is trying to become a more mean-
ingful player in the global EV market. If done properly, 
automakers can gain better control of their supply chains, 
by establishing a more domestic presence that allows for a 
higher degree of visibility from top to bottom. Such moves 
would help insulate North American automakers from fu-
ture external shocks, while also creating millions of good 
paying middle-class jobs for decades to come. 

Conclusion 

The ongoing health crisis has touched almost every facet of 
the global economy in one way or another, and the auto-
motive industry has been no exception. Supply chains have 
become severely disrupted over the past year, as the global 
microchip shortage has sent shockwaves through the entire 
automotive production process. As a result, global produc-
tion has fallen precipitously through the year, leaving mar-
kets grossly undersupplied. 

The supply chain issues have led to a resurfacing of an age-
old problem of whether it makes economic sense for North 
American automakers to continue to operate in a globally 
integrate supply chain. While the knee jerk reaction might 
be to assume that automakers reorient their entire supply 
chain to have a purely domestic focus, this is unlikely to 
happen. Not only would this be less cost effective, but it 
will also create an operational nightmare. Both the US and 

Canada are currently facing a generational labor shortage 
of skilled trades workers, making it near impossible to re-
shore some of the jobs that other countries have spent de-
cades building a competitive advantage in.  

A more likely outcome is a hybrid approach. Low hanging 
fruit seems to be doing away with the JIT manufacturing 
model in favor of JIC. This would mean automakers would 
start carrying some inventory of critical parts to hedge 
against unforeseen disruptions. In doing so, they will likely 
look to re-shore some aspects of the parts production pro-
cess to not only gain better oversight but also ensure closer 
proximity to its suppliers. For those back-end processes 
that remain overseas, automakers should consider estab-
lishing parallel supply chains such that alternative suppliers 
would be available in the event of a disruption along the 
supply chain. 

The road ahead still presents many challenges, but the tran-
sition to EVs offers a unique opportunity for North Amer-
ican automakers to organically reorient supply chains to 
have a more domestic focus. Government intervention will 
be required to not only facilitate stronger consumer uptake, 
but to also reduce the cost burden for manufacturers to 
reconfigure assembly lines, fund research investment proj-
ects, and train a growing worker base. Such moves would 
help insulate North American automakers from future ex-
ternal shocks, while also creating millions of good paying 
middle-class jobs for decades to come. 

http://www.td.com/economics/special/rk0409_g20.pdf
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