
The Great Supply Chain Fiasco of 2021–2022:
 The Immediate Danger is Past,   but

“My concern, however, is that decision makers are too often 
caught in traditional, linear (and non-disruptive) thinking or [are] 
too absorbed by immediate concerns to think strategically about 
the forces of disruption and innovation shaping our future.”

― Klaus Schwab, The Fourth Industrial Revolutioni

I  would like to begin this article by assuring  
   all of CoatingsTech’s readers that “all is  
   well—the raw material supply chains 

have returned to normal,” but I cannot. 
What I can say is that the statement is more 
like 85–90% true. There are still a few issues, 
typically with special materials that are not in 
broad general use, and also with certain alkyd 
and acrylic emulsion resins, but the majority 

of the bread-and-butter resins, solvents, 
pigments and additives of the U.S. paint and 
coatings industry are generally available, 
albeit with slightly longer lead times (at least 
as of early March, as this article is being 
written), and significantly higher selling 
prices than was the case three years ago. The 
supply chains are being helped, of course, by 
the fact that large portions of the paint and 
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 The Immediate Danger is Past,   but What Lies Ahead?

coatings industry, especially architectural, 
were seasonally down during Q4 2022, and 
because of the hoarding that had taken place 
between 2021 and Q3 2022, paint and coatings 
production during Q4 was largely made with 
the expensive raw materials that the industry 
collectively had in stock already. 

Activity in January 2023 was nothing to 
write home about, but the de-stocking of 

raw materials held in the paint companies’ 
warehouses continued well into January, 
with a certain amount of spillover into 
February. Things began picking up for raw 
material orders in February, and it is rea-
sonable to assume that the overall industry, 
along with its supply chain partners, will 
exhibit solid, but certainly not outstanding, 
performance by the end of Q1. My personal 
crystal ball doesn’t yield a lot of insight 
beyond Q1, although there seems to be a 
general consensus among both the raw 
material suppliers and the coatings produc-
ers in most segments that Q2-Q4 will give 
solid, although unexciting, performance. 
There is uncertainty, rather than fear, about 

the future among formulators. We are not 
seeing, at least as of early March, layoffs in 
paint, coatings, and inks manufacturers, 
although RPM announced in January that it 
was cutting production amid falling orders.ii

No one among the broad array of raw 
material suppliers, distributors, and coat-
ings producers with whom I regularly have 
contact expects to see significant supply chain 
disruptions during 2023, but they tend to tem-
per this feeling by adding one or more of the 
following qualifying phrases, “Assuming that: 

•	We do not have a recession.”
•	 “Neither the Russians nor the Chinese 

do anything to disrupt the global  
supply chains.”
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•	 “We don’t have additional devastat-
ing earthquakes like the ones that hit 
Türkiye and Japan.” 

•	 “Interest rates drop.”
That is, of course, asking a lot, but it is 

probably as realistic as it is possible to 
be in early 2023. As is generally the case, 
people in the industry tend to be thinking 
tactically, and there is certainly nothing 
wrong with that . . . unless it keeps them 
from learning the most important lesson 
taught by COVID-19: tactics alone aren’t 
sufficient as we move into the future. They 
must be accompanied by strategy, because 
the future is likely to be increasingly 
uncertain for global industry, and the only 
way in which we can be as prepared as 
possible to deal with future uncertainties 
is by putting strategic plans and systems 
in place that are able to anticipate future 
disruptions of various types, and create 
long-term plans for both avoiding such 
disruptions, and for dealing with them if 
they cannot be avoided. 

In looking forward to 2023 and beyond, 
Klaus Schwab, distinguished founder and 
chairperson of the World Economic Forum, 
which met 16-20 January of this year in 
Davos, indicated to Time magazine’s editor-
in-chief, Edward Felsenthal, that “We are 
in a restructuring of the global economy. 
When you have a restructuring in a com-
pany, you write off the costs on your bal-
ance sheet, and shareholders are suffering 
and sometimes employees have to go. But 
when you have a restructuring of an econ-
omy, it bites into the purchasing power 
of the people. We should not look at the 
global economy with a crisis mindset and a 
short-term approach. We have to manage 
in a strategic transformation period, which 
may last three, four, five years and will be 
socially very painful.” iii  

If the past three-year period has taught 
the industrialized world one thing, it is 
that no manufacturing business can afford 
to keep all of its eggs in one basket—sin-
gle-sourcing from raw material producers is 
dangerous; single-sourcing from individual 
countries is even more so; and failing to 
source at least some portion of as many raw 
materials as possible from the geographic 
region in which you are situated is akin to 
praying on bended knee for something bad 
to happen. If Dr. Schwab is correct in his 

prognosis, and the odds are running with 
him, then at the very least every manufac-
turing business should learn, and make 
part of their corporate DNA, some timeless 
lessons that were highlighted on a global 
basis during the past three years: 

•	 JIT (Just in Time Delivery) is dead—or 
if not yet dead, at least in a state of 
dying. It worked wonderfully well for 
Toyota back in the 1980s and GM in 
the 1990s, but Toyota and GM produc-
tion facilities were the only focus of 
JIT, because JIT can only work when 
one link in the chain is the focal point. 
It cannot work when multiple mem-
bers of the supply chain all want JIT 
from their vendors. No one wants to 
hear this, but it is difficulty to deny.

•	Every raw material used to make 
paint and coatings in the U.S. should 
have at least one reliable vendor in 
the U.S. that either makes the material 
in the U.S., or has significant stocking 
capability in the U.S. that it can keep 
the regional supply chain filled with 
material the next time that the global 
supply chain is thrown off kilter.

•	Having a single source of any raw ma-
terial is a bad idea, even if it is some-
times necessary, due to the absence 
of a second source. Every producer 
should have multiple suppliers when-
ever possible (at least 2-3) so that it 
has a purchasing record with compa-
nies other than its primary supplier.

•	Certain high-profile manufacturing 
operations should be repatriated to 
the U.S., as should the ancillary sup-
pliers to those industries. 

•	 It is also a wise move to have alter-
nate raw materials (and alternate 
suppliers) for every raw material that 
you use in routine production.

•	 It is important to have a low-profile 
but ongoing R&D effort to investigate 
potential raw material substitutions 
and have specifications, instructions 
for use, and product names readily 
available in the case of shortages. 
Finally, and most importantly, even 
during the darkest hours when all 
hands are on deck trying to put out 
fires, absolutely nothing should pre-
vent at least a minimum amount of 
true R&D from taking place. Coatings 

Coatings is a  
technology-based, 
global industry, and 
at the end of the 
day, those with a 
strategy focused on 
the continual devel-
opment of new and 
improved products 
will be the winners.
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is a technology-based, global indus-
try, and at the end of the day, those 
with a strategy focused on the con-
tinual development of new and im-
proved products will be the winners.

Clearly, navigating the coming five 
years or so is not going to be a walk in the 
park—disruptions and discontinuities are 
inevitable. With luck, they will constitute, 
for the most part, short-term hardships, 
but what is going to happen if/when China 
invades Taiwan? I certainly don’t know, 
and I’m quite certain that no one else does, 
either—but I am quite certain that global 
supply chains will be affected in a nega-
tive manner, and it will be important that 
all manufacturing sectors be prepared to 
weather whatever hardships arise from 
such an event. 

Even should nothing dire occur in 
the coming few years, China has been 
shut down for COVID, and it hasn’t been 
purchasing nearly the amount of raw 
materials that would have been the case 
if things hadn’t been so hampered by clo-
sures. China will now begin drawing raw 
materials again, for internal use, and we 
need to be ready for that. 

This is where strategy comes in—no one 
can plan for every conceivable eventuality 
in a complicated world, but it is certainly 
possible to plan for disruptive events that 
are at least likely to occur in the coming 
five to 10 years, whether such events 
involve war, recession, major weather 
events such as the “Big Freeze” in Texas 
in February 2021, crude oil manipulation 
by OPEC or other major oil producing 
nations, or the economic disruption that 
could occur as a result of the U.S. debt, to 
name just a few of the most obvious. This 
is in the future, however. . . .

. . . But where are things today, with 
respect to supply chain issues? Well, epox-
ies are now abundantly available, both 
from sources in APAC as well as domestic 
suppliers, as are the diamines necessary 
for 2K epoxy systems. Prices for epoxy 
resins have come down notably from their 
dizzying highs in 2021 through mid-2022. 
After some really distressing and long-
term shortages of acrylic and modified 
acrylic emulsions, supply and demand 
seem to be in balance for most products. 
Alkyds are still somewhat difficult to 

get—two plant explosions and the exit 
from the commercial marketplace of a 
major producer of alkyds have conspired 
to limit the supply, and will continue to 
do so for the coming year, and possibly 
longer. Of course, alkyds only comprise 
approximately 5% of all U.S. paint and 
coatings production, but this percentage 
is holding its own, and may very well 
experience enhanced market share in the 
decade ahead, given the “bio component” 

of alkyds, and the work in both university 
and manufacturing laboratories to take 
advantage of the “green content” that 
alkyds offer. 

While polyesters were never in the 
sort of shortage situation as other resins, 
isocyanates certainly were, but are 
now back in balance. Poly(vinylidene)
difluoride (PVDF) resin was in critically 
short supply in 2021 and Q1-2 of 2022, 
and prices rose on the order of 200-300%, 
fueled largely by two fast-growing uses 
for this resin that do not fall within 
the coatings area: transfer tubing and 
containment for absolutely pure water, 
used in the production of semiconductor 
chips; and in the manufacturing of EV 
batteries, where the dielectric prop-
erties of PVDF are valuable in making 
membranes that permit the migration of 
lithium ions. Solvents are readily avail-
able, and pricing has been mitigated to a 
certain degree, but as of February, they 
are not down to pre-pandemic pricing. 
Inorganic chromatic pigments are now 
in balanced supply, as are the mined 
fillers, such as clays and talcs. Additives, 
which were profoundly afflicted with 
shortages during the past two years, are 
back in reasonable shape, although many 

coatings producers have indicated that 
there are still periodic problems obtain-
ing certain additives. 

Titanium dioxide is, of course, the 
heart and soul of multiple subsegments of 
the paint and coatings industry that are 
servicing the majority of market seg-
ments, and it tends to mirror paint usage. 
As a result, titanium dioxide sales were 
very strong during the first half of 2022, 
and then decreased dramatically during 

the second half of the year. This was for 
several reasons, principal among which 
was the weakening demand for paints 
and coatings, accompanied by destocking 
on a global basis, which should be ending 
in early-to-mid Q1 2023. Multinational 
producers (MNPs) are actively seek-
ing price stability.iv Looking ahead, we 
shouldn’t expect to see too much Chinese 
TiO2 being imported into the U.S., as long 
as the tariff is in place, and until product 
consistency is improved. While prices are 
low at the moment, this is unlikely to last, 
and the price of Chinese titanium dioxide 
is likely to increase beginning in late Q1/
early Q2 of 2023.

Beyond raw material availability at 
the producer, another major cause of 
shortages and steep price increases 
was the cost of transoceanic shipping 
containers, which rose dramatically from 
approximately $1,500-$2,500 for non-haz-
ardous loads in late 2019 to as much as 
$20,000 to $30,000 by mid-2021. Cost for 
shipping from APAC is trending down-
ward, although it is still roughly twice 
the pre-pandemic cost, but shipping from 
Europe is remaining stubbornly high, for 
reasons that the industry seems at a loss 
to explain. See Figures 1–3.

While prices are low at the moment, this  
is unlikely to last, and the price of Chinese  
titanium dioxide is likely to increase  
beginning in late Q1/early Q2 of 2023.
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U.S. ports were backed up, sometimes 
for weeks before incoming raw materials 
could be unloaded, and intermodal transfer 
to terminals, warehouses, and production 
facilities was seriously hampered by short-
ages of trucks and drivers, with concomi-
tant rising prices. The “port” and “trucking” 
issues have largely been resolved in North 
America, certainly in part because of 
canceled orders in Q3-Q4 of 2022, as paint 
makers realized just how much material 
they had ordered and were in the process 
of destocking/inventory reduction. Reduced 
demand projected for the first half of 2023 
is also causing formulators to order conser-
vatively, thereby reducing the demand on 
the trucking industry. 

Going forward, I turn once again to 
Klaus Schwab, who in his book, COVID-
19: The Great Reset, had this to say: 
“History shows that epidemics have been 
the great resetter of countries’ economy 
and social fabric. Why should it be differ-
ent with COVID-19?” v

Is the U.S. Economy Going  
to be Reset?
There is little doubt that not just the U.S., 
but the entire global community, will be 
“reset” to one degree or another—and in 
one aspect or another. It’s too early for all 
but the clairvoyant to know the form that 
these changes will take, but it is reasonable 
to look at one small part of the global social 
and economic network, the U.S. paint and 
coatings industry, and obtain at least a 
working hypothesis regarding “where have 
we been” and “where are we headed.” It is 
reasonable to envision a continuum from 
2021 through 2025 in high-level terms that 
nonetheless should have some degree of 
meaning for everyone in the U.S. paint and 
coatings industry with regard to overall 
market dynamics during this period of time:

1.	2021—”The Supply Chain Train 
Wreck” was initiated by the Febru-
ary 2021 Great Freeze in the Perm-
ian Basin and exacerbated by the 
subsequent supercell storms, hurri-

cane-force winds, baseball-sized hail, 
severe flooding, and large numbers 
of tornadoes in the region through-
out the remainder of the year. This 
was further complicated by an 
explosion at a major resin supplier, 
believed to produce a very signifi-
cant percentage of all alkyd resins 
in North America; a fire at a second 
major resin producer; and the with-
drawal from the market of a number 
of resins by a third major producer. 

2.	2022—Some degree of recovery in 
Q3-Q4 with regard to lead times and 
availability, but significant inflation. 

•	For the industry as a whole, it 
would appear that R/M cost in-
crease for a basket of coatings 
raw materials between Q1 2020 
and Q4 2022 was roughly +40%–
50%. (See Figure 4.)

•	 In Q4 2022/Q1 2023, this is becom-
ing slightly mitigated, but only to 
the extent that 48–50% cumulative 
R/M increases in 2022 may have 
dropped to 44–46% by Q1 2023.
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•	Sales of existing homes took a 
nosedive during 2022—a drop 
that was even worse than that 
exhibited during the Great Reces-
sion of 2008–2009. (See Figure 5.)

•	This bodes poorly for the sales of 
architectural paints and coatings 
and has tentacles that extend back 
to the raw materials and ahead 
to the sales of white goods, floor 
coatings, draperies, furniture, and 
other purchases that correlate 
with the sales of both existing 
homes and new construction.

•	Some of the drop in sales of exist-
ing home sales will be made up 
by increasing construction of mul-
tifamily housing, but it is difficult, 
this early in 2023, to determine to 
what extent this will be true.

3.	2023—This will be a year of the 
market trying to right itself; supplies 
and prices will begin to normalize 
gradually throughout the year. 
•	Resins will continue to be the 

“problem child” area for the in-
dustry, and supply is not likely 
to settle down completely with 
regard to either availability or 
pricing, until Q3 at the earliest. In 
2019, for example, average lead 
time for alkyds was 30 days; in 
February 2023, it was 60 days, 
minimum.

•	Coatings producers’ R&D staffs 
spent the past two years chasing 
after raw material substitutions, 
at the expense of technology de-
velopment/improvement, and are 
cautiously beginning to return to 
their traditional strategic duties, 
while still keeping a close eye on 
R/M availability, and are prepared 
to revert to “R/M Substitution 
mode” on a moment’s notice, if 
necessary.

•	R/M pricing will begin its slow 
ride down, which should be rela-
tively steady, but not likely to be 
stabilized until Q4 2024/Q1 2025.

•	Costs for cans, pails, and drums 
rose between 2019 and Q4 2022 
by anywhere from 35% to 70%, 
and in certain specific cases as 
much as 200+%. Container man-
ufacturers appear to have inven-
tory, as of Q1 2023, so we should 
be cautiously optimistic that can 
and container manufacturers will 
not only be able to supply orders, 
but possibly drop prices, as well.

•	There was plenty of titanium 
available in Q4 2022—producers 
were struggling to get TiO2 out the 
door and into the inventory of the 
paint and coatings producers. In 
January 2023, prices from most 
producers had come down ap-
proximately 10% and will either 
remain flat during the remainder 
of the year, or drop slightly, with 
falling demand.

•	Epoxy has fallen from the grand 
heights that it achieved in 2021–
Q2 2022 but is still positioned 
closer to its highest price than its 
2019 price.

•	Timing for containers from over-
seas has extended from four to 
five weeks [pre-COVID] to six to 
eight weeks per container in Q1 
2023, at much higher cost.vi

•	 2023 will be a “year of reckon-
ing” for knee-jerk procurement 
decisions made in Q2 2021–Q3 
2022.

4.	2024—Barring a major intervening 
global/economic event, most raw 
materials should be readily avail-
able, and pricing will continue its 
downward path.

5. 2025—The “New Normal” will have 
been reached, with regard to the 
availability of raw materials and 
lower, stabilized pricing that is 
highly unlikely to reflect the pricing 
of 2019, but it will be significantly 
improved compared to full year 
2021 through Q3 of 2022.

What is Going to Become of  
the R&D Efforts in the Coatings 
Industry, Which Have Spent  
Nearly Three Years Focused  
on Putting Out Fires Rather  
than Performing R&D?
Interestingly, while there wasn’t a plethora 
of new products offered by the paint and 
coatings producers between 2019 and 2022 
due to the need for “all hands on deck” to 
deal with both raw material substitutions 
and to assist with finding and approving 
new sources of raw materials, the raw 
material suppliers, which generally have 
longer pipelines than the coatings produc-
ers, were able to bring an impressive num-
ber of new products (most of which were 
started in 2019 or earlier) to market during 
2022. Things seems to have caught up with 
them in 2023, however, with fewer new 

raw material introductions, almost cer-
tainly as a result of the COVID-19 chaos in 
2020 and the severe supply chain issues in 
2021–2022 that wrought havoc with start-
ing new product development. There is no 
need to be concerned that there aren’t any 
new raw materials around, however—the 
increasing move of the specialty chemical 
industries to ESG (“Environmental, Social, 
and Governance”) as a part of strategic 
planning; the increasing interest of both 
businesses and the public in the environ-
ment; and the fact that sustainability is 
the subject of growing, and very serious, 
interest around the globe will guarantee 
a steady flow of new raw materials for all 
businesses that either make or use specialty 
chemicals. 

Despite the chaotic nature of the past 
three years, there was R&D taking place 
at most of the raw material suppliers, 
just at a much lower level than usual—
they, too, had to divert attention from 
performing R&D to dealing with raw 
materials that were either in short sup-
ply or simply unavailable. Nonetheless, 
a quick glance around during 2022 
indicated many new raw material intro-
ductions that met the criteria that I have 
used in past years for inclusion in my 
articles: materials that have been intro-
duced into general commerce within 
the past 18 months that their producers 
affirm are not just “tweaks” on existing 
products, but rather new materials that 
definitely hold the potential to create 
properties that do not currently exist, or 
significantly improve properties in mate-
rials that do. I see many such materials 
every year, and—without endorsing or 
recommending any of them, either on 
behalf of myself, the ChemQuest Group, 
the American Coatings Association or 
CoatingsTech—I am including them 
in the tables on the following pages 
because these products, while chosen 
both randomly and arbitrarily, are likely 
to make sense for paint and coatings 
formulators to evaluate, especially if 
the descriptions of the new materials 
(provided by their manufacturers) in the 
tables appear to address any properties 
that would be helpful in paint and coat-
ings producers’ current product develop-
ment projects.vii
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What Lies Ahead?
The most important thing to keep in mind 
is that we are still reeling from three very 
stressful years in which more than just 
raw material shortages, late deliveries, 
and skyrocketing prices were the problem, 
although they were certainly enough. The 
greatest toll was one that is not measur-
able, but is very real and very damaging, 
nonetheless: the loss of key personnel, 
especially in the technology and sup-
ply chain functions, who either burned 
out and left the industry or who simply 
couldn’t stand the stress and retired much 
earlier than they had planned, will be 
felt by the paint and coatings industry for 
many years to come. Experience must be 
developed over time, often over decades—
it cannot be created or duplicated in the 
short term. 

At ChemQuest, we are already seeing 
the effects of the loss of experience in the 
coatings industry, both pre-COVID and 

especially as a result of the post-Supply 
Chain Disaster. Both raw material suppliers 
and paint producers are looking to univer-
sities, independent third-party technology 
institutions, and third-part testing labora-
tories to supply them with the experience 
that was once “in house” but has now 
disappeared and cannot be backfilled with 
other personnel who lack appropriate expe-
rience. Although both poor management 
as well as a period of global crisis caused 
the situations that precipitated the loss of 
experience, it also gave birth to a golden 
opportunity to explore the experience and 
creativity of highly experienced, indepen- 
dent paint and coatings experts who bring 
a wealth of technical knowledge and 
operational know-how to bear upon the 
challenges and opportunities of the paint 
and coatings producers who seek their help 
to solve a universe of diverse issues in an 
efficient, cost-effective manner. 

Not bad, as “silver linings” go! 
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SPECIAL OFFER:
 ACA is offering buyers special pricing  

for the purchase of both reports.

BE PREPARED.
THE ONLY PAINT AND COATINGS INDUSTRY MARKET STUDIES  

INDISPENSABLE TO YOUR STRATEGIC PLANNING

Prepared by the ChemQuest Group, these two new studies have been published in tandem to 
provide a fuller view of the domestic and international markets; and the future direction of the 
industry, technology, and the competitive landscape. Both studies offer the following:

• Profile of the major types of paint and coatings by region and end market

• Extensive coverage of addressed markets, including a sector analysis and market dynamics:  
end-use markets, economic and technology influences, and key buying factors

• Qualitative and quantitative data presented in easy-to-process style, 
 with dynamic chart design 

• Market forecasts through 2024, in both volume and value

M A R K E T  A N A LY S I S  
FOR THE PAINT & COATINGS INDUSTRY [2019 – 2024]  

M A R K E T  A N A LY S I S  
FOR THE PAINT & COATINGS INDUSTRY [2019 – 2024]

Now Available!

World 
Coatings 
Council

Learn more at 
www.paint.org/market 
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