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EXECUTIVE SUMMARY 

AMERICAS: U.S. MANUFACTURING CONTRACTED FURTHER IN DECEMBER,  but prices paid by factories for inputs fell to the 

lowest level in more than 2.5 years, signaling that goods disinflation was underway. Other December data showed: Employers added 
223,000 jobs. Monthly average hourly earnings grew 0.3%, while annual wage growth came in at 4.6%. Both measures decelerated from 
November. Consumer confidence rose to an eight-month high as inflation retreated and the labor market remained strong. November 
data showed: Durable goods orders fell 2.1%, weighed down by a 6.3% drop in orders for transportation equipment. Motor vehicle orders 
slipped 0.1%. Orders for the civilian aircraft category plunged 36.4%. Factory orders fell 1.8%. The decline is the first after three 
consecutive monthly increases. The U.S. trade deficit contracted by the most in nearly 14 years, falling 21.0%. Imports tumbled 6.4%. 
The producer price index rose by 0.3%, with a 3.3% decline in energy prices offset by a 3.3% gain in food prices. Consumer prices 
increased just 0.1%. Gasoline prices dropped 2.0%. Retail sales dipped 0.6%, the biggest drop in eleven months. Sales at auto dealers fell 
2.3% as motor vehicles remain in short supply. Existing home sales fell 7.7% and have now plummeted 35.4% on a YOY basis. 
OVERSEAS: THE EUROZONE’S ECONOMIC DOWNTURN MAY BE MILDER THAN EXPECTED.  S&P Global’s flash eurozone 
composite PMI rose in December, hinting that any downturn will be less severe than thought likely a few months ago. COVID-19 is now 
spreading rapidly through China’s biggest cities, leading to widespread illness, business disruption and medicine shortages. Normal life 
came to a halt just a few weeks after Beijing abandoned the zero-COVID policy of containment with little forewarning. 
STEEL: U.S. ROLLING MILLS HAVE REACTED TO WEAKER PRICES, CUTTING PRODUCTION SINCE MAY . At present, 
steel mills are operating at a 74% utilization rate, compared to 83% in the same period last year. A seasonal pickup in offtake and a reversal 
in the destocking cycle could support a rebound in pricing in the 1stQtr. Hot-rolled coil prices  dipped slightly the last week of December. 
The WTO’s decision that Section 232 steel and aluminum tariffs violate global trade rules is unlikely to impact U.S. metal producers or 
consumers. The Biden administration pledged it would not remove the Section 232 penalties and strongly condemned the decision.  
AUTOMOTIVE: THE U.S. AUTO INDUSTRY IS POISED TO POST ITS WORST ANNUAL SALES IN MORE THAN A DECADE,  
as supply-chain snarls and poorly stocked dealerships dented sales for many car companies in 2022. Industrywide, U.S. auto sales were 
projected to total 13.7mn vehicles in 2022, which would be the lowest figure in more than a decade. PepsiCo plans to roll out 100 of the 
heavy-duty Tesla Semis it reserved for 2023, when it will start making deliveries to customers with the electric semi-tractor trailers.  
ENERGY: A KEY BREAKTHROUGH IN NUCLEAR FUSION WAS ACHIEVED BY SCIENTISTS  at the Lawrence Livermore 
National Laboratory. Researchers were able produce a fusion reaction that generated more energy than it consumed. Though still many 
years away, the technology offers the promise of abundant carbon-free electricity. France has restarted 15 nuclear reactors and cut 
electricity consumption sharply, easing fears the country will have to resort to rolling blackouts this winter. Aluminum producer Norsk 
Hydro is launching “thousands of initiatives” to cut costs as European heavy industry fights to stay competitive amid surging power prices. 
MEDICAL: DEVICE PRICING WILL DRIVE MODEST UPSIDE TO SALES AND MARGINS IN 2023.  Medtech companies are set 
to make more gains as multi-year purchase contracts catch up with prior inflation. Goldman Sachs expects the positive pricing trends to 
continue in 2023. Tandem Diabetes Care is acquiring AMF Medical, a Swiss company developing a patch insulin pump. The Sigi Patch 
Pump, which is not yet commercially available, is a rechargeable patch that uses pre-filled insulin cartridges.  
AEROSPACE: UNITED AIRLINES WILL PURCHASE 100 BOEING 787 DREAMLINERS  with options to buy 100 more, a win for 
the plane maker after a streak of manufacturing, engineering and regulatory setbacks. The order is the largest by a U.S. carrier for wide-
body jets, generally used for long-haul international routes. NASA's Artemis 1 moonship returned to Earth to close out a 25-day, 1.4mn-
mile test flight to the Moon and back. Re-entry and splashdown were the final major objectives of the Artemis 1 test flight. The global 
aviation industry cut their losses significantly in 2022 and are now predicted to return to profitability in 2023.  
COMMODITIES: INDONESIA WILL IMPOSE A BAN ON BAUXITE EXPORTS FROM JUNE OF 2023.  The bauxite ban could 
drive up aluminum prices in the short term. Nickel prices reached $13.30 per lb. at the end of December, up 13.24% from November and 
44.62% YOY. European natural gas prices have fallen to the lowest level since before Russia’s full-scale invasion of Ukraine. The January 
benchmark European contract dropped as much as 7.4% to €76.78 per megawatt hour on 12/27 vs. more than €300 over the summer. 
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THE AMERICAS 
• The U.S. trade deficit contracted by the most in nearly 14

years in November as slowing domestic demand amid
higher borrowing costs depressed imports. The trade deficit
decreased 21.0% to $61.5bn. Imports tumbled 6.4% to
$313.4bn, with goods dropping 7.5% to $254.9 billion. 

• U.S. import prices dropped 0.6% in November and have 
now declined for five-consecutive months. In the 12 months 
through November, import prices rose 2.7%, the smallest
gain since January 2021. Imported fuel prices fell 2.8%;
petroleum prices decreased 3.3%. U.S. export prices fell
0.3% in November and 6.3% on a year-on-year basis. 

• Durable goods orders dived 2.1% in November, weighed
down by a 6.3% drop in orders for transportation
equipment. Motor vehicle orders slipped 0.1%. Orders for
the volatile civilian aircraft category plunged 36.4%. Orders
for non-defense capital goods excluding aircraft, a closely
watched proxy for business spending plans, rose 0.2%. 

• U.S. manufacturing activity contracted at the fastest pace
since May 2020 as inflation pressures continued to
undermine demand, driving sharp declines in output and
new orders. Weakening demand amid higher borrowing
costs pushed a measure of prices paid by factories for inputs
to the lowest level in more than 2.5 years, signaling that
goods disinflation was underway. 
Key Update: December was the fourth straight month that
the new orders index has contracted. Unfinished work has
virtually dried up, a function of both weakening demand and
improved supply chains. 

• The producer price index rose by 0.3% in November, a
third-consecutive increase of that size, with a 3.3% decline
in energy prices offset by a 3.3% gain in food prices. Services
were up 0.4%, with trade services prices up 0.7%. Prices of
passenger cars rebounded by 0.3%, while light truck prices
increased by 0.5%. The YOY rise in producer prices slowed
to a still-brisk 7.4% from 8.1% in the prior month. 

• The leading economic indicators fell 1.0% in November
and are now down 3.7% between May and November 2022.
The Conference Board noted that the Fed’s monetary
tightening cycle is curtailing aspects of economic activity,
especially housing. It projects a recession is likely to start
around the beginning of 2023 and last through mid-year. 

• Retail sales dipped 0.6% in November, the biggest drop in 
eleven months. However, retail sales were up 6.5% year-on-
year. Sales at auto dealers fell 2.3% as motor vehicles
remain in short supply. Receipts at service stations dipped
0.1%, reflecting lower gasoline prices. 

• The Federal Reserve raised interest rates by half a
percentage point to the range of 4.25%-4.5% in December.
There is a 76% probability that the central bank will
announce a 25 basis-point rate increase in February,
according to the CME FedWatch Tool. Markets are penciling
in a 24% chance for a 50-point hike. 

• Employers added 223,000 jobs in December. The service
sector added 180,000 jobs. Employment in the goods-
producing segment grew by 40,000, led by construction and 
manufacturing. The unemployment rate slipped to 3.5%
from 3.6%. Monthly average hourly earnings grew 0.3%,
while annual wage growth came in at 4.6%. Both measures
decelerated from November. 

• Production at U.S. factories dropped 0.6% in November as 
a 2.8% decline in the output of motor vehicles offset gains
in the output of wood, computer and electronic products,
aerospace and miscellaneous transportation equipment.
Mining output fell 0.7%. Utilities production rose 3.6% amid 
increased demand for heating, which offset some of the
weakness in manufacturing and mining and led to a 0.2%
drop in overall industrial production. 

• Factory orders fell 1.8% in November, driven by a 6.3%
drop in bookings for transportation equipment. Civilian 
aircraft orders tumbled 36.4%; orders for defense aircraft
fell 8.6%. Motor vehicle orders rose 0.6%. There were
moderate gains in orders for machinery and computers.
Factory orders have increased 12.2% on a YOY basis. 

• Consumer prices increased just 0.1% in November after
advancing 0.4% in October. Gasoline prices dropped 2.0%.
The cost of natural gas and electricity fell. Prices for new
motor vehicles were unchanged. Food prices climbed 0.5%.
Over the past 12 months, the all-items index increased
7.1%, the smallest 12-month increase since December 2021.
The annual CPI peaked at 9.1% in June.
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• Existing home sales fell 7.7% to an annual rate of 4.09
million units and have plummeted 35.4% on a YOY basis in 
November. New home sales increased 5.8% to an annual 
rate of 640,000 units.Total new residential starts decreased
0.5%, and the single-family sector dropped to an annual
828,000 rate, the lowest since May 2020. The 30-year fixed
mortgage rate that surged above 7% a few months ago 
retreated to an average of 6.31% at the end of December. 

• The cost to ship a container from China to the U.S. West 
Coast in December of 2021 was more than $14,000, but the
price is now a tenth of that at
$1,403. The reduction in cost
is fuelled by fewer factory
orders from China, which are
down 40% on the year. While 
November could represent
the low point, logistics firms
are warning of an all-out price war in 2023 with too many
ocean vessels and too much container capacity. 

• The U.S. services industry activity, as measured by the
ISM’s services index, declined to a reading of 49.6 in
December from 56.5 in November. There were declines in
the measures of business activity and prices, though each
still indicated expansion. The employment and new orders
readings fell below the expansion point. 

• Construction spending unexpectedly rebounded 0.2% in
November, lifted by gains in nonresidential structures, but
single-family homebuilding continued to be hammered by
higher mortgage rates. Construction spending increased
8.5% on a year-on-year basis in November. 

• U.S. consumer spending stagnated in November, edging
up just 0.1%. Spending on goods fell 1.0%, led by declines
in purchases of motor vehicles. Outlays on services
increased 0.7%, lifted by housing and utilities, financial 
services and insurance. Personal income rose 0.4% and the 
savings rate rose to 2.4% from 2.2% in October.
Key Update: The Fed’s preferred inflation measure, the 
Personal Consumption Expenditures price index, climbed 
5.5% YOY, a slowdown from 6.1% in the October reading. 

• Consumer confidence rose to an eight-month high in
December as inflation retreated and the labor market
remained strong, the Conference Board said. Still, fears of a 
recession persisted, resulting in fewer households planning 
to make big-ticket purchases over the next six months. 

• U.S. steel mills shipped 7.210 million tons of steel in
October, an 12.2% drop from a year ago. Shipments YTD for
ten months were 75.675 million tons, down 4.2% from the
same period  of 2021. (See Appendix: Steel, page 8)

• Steel imports into the U.S. in November totaled 2.006mn
tons, including 1.758mn tons of finished steel. Total and 
finished steel imports are up 0.2% and 14.1%, respectively,
year-to-date vs. 2021. Finished steel import market share
was estimated at 24% over the first 11 months of 2022. 

• Hot-rolled coil prices in the U.S. dipped slightly the last
week of December, with market participants reporting
typical end-of-year slowdowns. The steel hot-rolled coil
index, fob mill was $34.60/cwt ($692 ton). Lead times were 
estimated to be in the three to four weeks range. 

• Steel mills reacted to weaker prices, cutting production
sequentially since May. Most of the drop in output was
driven by lower capacity utilization
rates through maintenance outages.
Now, mills are operating at a 74%
utilization rate, compared to 83% in
the same period a year ago. A 
seasonal pickup and a reversal in the 
destocking cycle could support a modest rebound in pricing 
in the late 1stQtr, though the upside will likely be capped by
possible incremental supply from new capacities. 

• Service center flat-rolled steel shipments totaled 2.0mn
tons in November, up 3.1% YOY. Shipments for 11 months
reached 23.2mn tons, 1.6% less than the same 2021 period.

• Stainless steel prices rose in December on inreased
surcharges. LME nickel was up $0.80/lb for the last
surcharge period, while chrome was flat and ferrous scrap
fell slightly. In January, increases in nickel and ferrous scrap 
will lift grade 304 prices about $0.14/ib.

• The World Trade Organization’s decision, handed down
in December, that Section 232 steel and aluminum tariffs
violate global trade rules is meeting strong opposition from
the government and steel trade groups. The administration 
pledged it would not remove the Section 232 penalties and 
strongly condemned the decision. The ruling is unlikely to
impact U.S. metal producers or consumers.

• The U.S. auto industry is poised to post its worst annual
sales in more than a decade, as supply-chain snarls and
poorly stocked dealerships dented sales for many car
companies in 2022. Industrywide, U.S. auto sales were
projected to total 13.7mn vehicles in 2022, which would be
the lowest figure in more than a decade and an 8% decline
from the prior year. Sales had topped 17mn vehicles for five 
straight years before the COVID-19 pandemic struck in 2020.
 Key Update: Globally, vehicle sales are projected to be
80.7mn units in 2022, a 1% contraction from 2021. LMC
Automotive projects global sales to grow 6% to 85.7mn units 
in 2023, with the prospect of an economic recession. 
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• The U.S. new vehicle automotive fleet's fuel efficiency 
was flat in the 2021 model year. The fleetwide average was
25.4/mpg in the 2021 model year, the same as in 2020.
Stellantis had the lowest fuel economy at 21.3/mpg. GM was 
21.6/mpg and Ford at 22.9/mpg. EPA estimates the 2022
fleetwide efficiency average will rise to 26.4/mpg. 

• The number of fully electric vehicles sold in the U.S. last
year was 807,180, or 5.8% of all vehicles sold, up from 3.2%
a year earlier. Tesla continued to dominate, accounting for
an estimated 65% of total sales, a decline from 72% in 2021, 
as traditional car companies rolled out more models. 

• Tesla quarterly deliveries fell short of market estimates,
held back by ongoing logistical issues and growing demand 
concerns that rounded off a tumultuous 2022 for the Elon 
Musk-led firm. The company is still the world's most
valuable automaker even after losing 65% of its market
value in 2022. Tesla delivered 405,278 vehicles in the 4thQtr,
short of analysts' estimates of 431,117. For all of 2022,
Tesla's deliveries rose by 40%, missing Musk's 50% annual
target. (See Appendix: Automotive, page 13)

• PepsiCo plans to roll out 100 of the heavy-duty Tesla Semis 
it reserved in 2023, when it will start making deliveries to
customers like Walmart and Kroger. PepsiCo is purchasing
the big trucks outright and is upgrading its plants, including 
installing four 750-kilowatt Tesla charging stalls at both its
Modesto and Sacramento locations. A $15.4mn California 
state grant and a $40,000 federal subsidy per vehicle helps
offset part of the costs. 

• Deere & Co., the world’s largest manufacturer of farm
equipment, launched a new electric excavator amid rising
demand to reduce emissions in heavy industry. Deere said
the battery-powered machine will reduce daily operating
costs for construction workers and road builders, while
eliminating tailpipe emissions. The company said the
electric version won’t sacrifice any power or performance,
but it did not immediately give details about how often the
machine will need to recharge and how long it will take. 

• Stellantis, the European carmaker that owns Chrysler and
Fiat, agreed to manufacture an electric aircraft designed by
Archer Aviation and provide the startup with up to $150mn
of equity capital to accelerate production. Stellantis also
plans to boost its stake in Archer with stock purchases. The
electric vertical take-off and landing aircraft, called
Midnight, will be produced at a new factory in Covington,
Georgia, that Stellantis will help develop. 
Key Update: Honeywell International Inc., which makes
components for the so-called EVTOLs, has estimated the
market could be worth $120 billion by 2030. 

• NASA's Artemis 1 moonship returned to Earth, slamming
into the upper atmosphere at more than 24,000/mph and
enduring a 5,000°C re-entry 
inferno before splashdown in the 
Pacific to close out a 25-day 
1.4mn-mile test flight to the
Moon and back. Re-entry and
splashdown were the final major 
objectives of the Artemis 1 test flight, giving engineers
confidence the spacecraft's Avcoat heat shield and
parachutes will work as designed when four astronauts
return from the moon after the next Artemis flight in 2024. 
Key Update: NASA hopes to use a permanent lunar presence 
to mine frozen water that can be broken down into oxygen
and hydrogen, providing fuel for missions further out into the 
solar system and on to Mars. 

• The global aviation industry looks set to leave COVID-
related turbulence behind and fly into calmer skies. Airlines
managed to cut their losses significantly in 2022 and are
predicted to return to profitability in 2023. The International 
Air Transport Association expects global airline losses in 
2022 to amount to $6.9bn. Profits are expected to reach
$4.7bn in 2023, compared to $26.4bn in 2019.

• United Airlines will purchase 100 Boeing 787 Dreamliners
with options to buy 100 more, a win for the plane maker
after a streak of manufacturing, engineering and regulatory 
setbacks. The order is the largest by a U.S. carrier for wide-
body jets, which hold more passengers and are generally
used for long-haul international routes. UA’s order also
includes 100 new 737 MAX jets. The Dreamliner deal, worth
$30bn before customary discounts, also is a victory for 
Boeing over Airbus. 
Key Update: Supply chain constraints mean those planes
won’t be delivered until years down the track — Jefferies LLC 
estimates there’s an order backlog of 12,720 aircraft.
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• Medical device pricing will drive modest upside to sales
and margins in 2023. Medtech companies are set to make
more gains as multi-year purchase contracts catch up with
prior inflation. Goldman Sachs 
expects the positive pricing
trends to continue in 2023,
noting that recent talks with 
medtech management teams
“have been very encouraging as
it relates to successful pricing actions, particularly for
implantables within cardio and ortho that have in the past
been the categories facing the most headwinds”. 
(See Appendix: Medical, page 14)
Key Update: Historically, medical device companies have
faced pressure from customers to keep prices low. However,
as inflation spiked in 2022, companies succeeded in securing 
higher prices in larger contracts. In inflation-adjusted terms,
pricing deteriorated but the successful renegotiations
resulted in a smaller hit than forecast going into 2022. 

• Boston Scientific bought a majority stake in Chinese
medical device maker Acotec Scientific for about $523mn to
gain a foothold in China’s burgeoning market for
technologies to treat vascular diseases. BS cited Acotec’s
complementary portfolio, broad future pipeline, its China-
based manufacturing and R&D capacity and the potential to 
sell more of its products in China as key factors behind the
purchase. BS expects China to account for about 25% of the 
global medical device market by 2030. 

• Eli Lilly pulled out of a partnership with Ypsomed that
would have given it a branded insulin pump to sell in the
U.S. Lilly struck a deal two years ago to commercialize
YpsoPump under its own brand in the U.S. The partners
have since worked to customize the pump, which has been
sold in Europe since 2016, for the U.S. market. Ypsomed 
plans to push ahead with the U.S. expansion without Lilly,
outlining plans to file with the FDA in the second-half of
2023 and commercialize the pump with a new partner. 

• Tandem Diabetes Care is acquiring AMF Medical, a Swiss
company developing a patch insulin pump. The Sigi Patch
Pump, which is not yet commercially available, is a
rechargeable patch that uses pre-filled insulin cartridges.
The company said it would be compatible with automated
insulin delivery systems. 

• J&J’s venture capital arm is leading an $85mn investment
in HistoSonics ahead of the planned commercialization of
its liver cancer treatment. HistoSonics is developing Edison,
a device to deliver focused ultrasound to destroy and liquify
unwanted tissue and tumors without incisions. 

• Drugmakers plan to raise prices in the U.S. on more than
350 unique drugs in early January. The increases are
expected to come as the pharmaceutical industry prepares
for the administration's Inflation Reduction Act (IRA), which 
allows Medicare to negotiate prices directly for some drugs
starting in 2026. The industry is also contending with
inflation and supply chain constraints that have led to
higher manufacturing costs. In 2022, drugmakers raised
prices on more than 1,400 drugs. The average drug price
increase then was 6.4%. 

• The EIA’s annual Winter Fuels Outlook forecasts energy
expenses could be higher than usual this season (measured
from 10/1/2022 to 3/31/2023) due to rising retail energy
prices and a colder-than-average winter. More than 46% of
households nationwide generate heat with natural gas.
Natural gas is the cheapest heating fuel option the EIA
measures. The EIA expects natural gas prices to rise 9% from 
last winter, costing about $931. Electricity is expected to
drop by 6% to $1,359. Roughly 40% of all U.S. households 
use electricity as their primary heating source. 

• A key breakthrough in nuclear fusion, was achieved by
scientists at the Lawrence Livermore National Laboratory. 
Researchers were able produce a fusion reaction that
generated more energy than it consumed. In the
experiment, lasers were used to bombard hydrogen
isotopes held in a superheated plasma state in order to fuse 
them into helium, releasing a neutron and carbon-free 
energy. The reaction produced 2.5 megajoules of energy
compared to the 2.1 megajoules used to power the lasers.
(See Appendix: Energy, page 10)
Key Update: Fusion is the same process that powers stars
and the achievement is a major milestone that shows it may
eventually be possible to tame the energy of the sun to create 
a commercial power plant on Earth. Although that day is still 
many years away, the technology offers the promise of
abundant carbon-free electricity. 
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EUROPE, AFRICA & THE MIDDLE EAST 
• The eurozone economy is set to shrink in 2023 as high

inflation and potential energy shortages drag down output
and trigger a reversal in the fortunes of
the labor market, according to a
Financial Times poll of economists.
Almost 90% of the economists surveyed
by the FT said they thought the eurozone 
was already in recession and the majority forecast GDP 
would contract over the whole of 2023. 

• The eurozone’s economic downturn may be milder than
expected. S&P Global’s flash eurozone composite PMI rose 
to 48.8 in December from 47.8 in November. S&P Global said
the last year’s decline signalled a strong possibility of
recession, but the survey also hints that any downturn will
be milder than thought likely a few months ago. 

• EU countries will start collecting additional taxes in 2024
under a long-stalled global deal to set a minimum rate on
company profits after Hungary and Poland dropped their
objections to the move. In 2021, 137 countries agreed to
impose a 15% minimum tax on large companies, paving the 
way for the most significant overhaul of international tax
rules in a century. Now, there are some signs of progress
toward changing national laws to implement the tax. 

• Norsk Hydro has outlined plans to slash costs, spend more
on new projects and reduce dividend payouts because of
soaring inflation and rising energy costs. Initiatives to cut 
the aluminum producer’s fixed costs, improve productivity
and procurement are underway, expected to result in a total 
of US$1.02 billion in savings by 2025. 
Key Update: Aluminum, a strategically important material
because of its use in the aerospace, auto and military
industries, is one of the industrial products most heavily
affected by the fallout of the Russian invasion of Ukraine. 

• The European Union concluded a trade deal with Chile that
gives it easier access to lithium, copper and other minerals.
Chile will drop tariffs on all imports except sugar and
facilitate EU investment. Chile will secure more favorable
access for its exports, particularly food and professional
services. The agreement includes chapters on human
rights, environmental protection and gender equality. 

• Germany opened its floating liquefied natural gas terminal
in the North Sea port of Wilhelmshaven, marking a crucial
milestone in its quest for energy independence from Russia.
The Hoegh Esperanza, a specialised ship the length of nearly
three football fields, is carrying 162,000 cubic meters of gas,
much of it originally from the U.S. 

• The world’s biggest producer of oil is the U.S., having
produced around 16.6mn barrels of oil on average per day
in 2021. Saudi Arabia and Russia follow in second and third
place, having produced around 11 and 10.9mn barrels of oil
per day, respectively. The top three countries produced
more oil than the bottom seven countries in the top ten
combined. Completing the top ten roundup are Brazil with
3mn barrels per day and Kuwait with 2.7mn. 

• France has restarted 15 nuclear reactors and cut electricity
consumption sharply, easing fears the country will have to
resort to rolling blackouts this winter. A rash of outages
pushed the country’s nuclear generation to the lowest level 
in decades, compounding the energy crisis facing Europe. 
Corrosion on pipes near some of the reactor cores led
authorities to take 30 of France’s 56 reactors offline earlier
this year. Now 41 of them are online. 

• European natural gas prices have fallen to the lowest level
since before Russia’s full-scale invasion of Ukraine as
warmer weather helped the Continent to replenish its
reserves. The Dutch TTF gas future for January, the 
benchmark European contract, dropped as much as 7.4% to 
€76.78 per megawatt hour on 12/27, its lowest level in 10
months, just before Russia launched its full-scale invasion.
Gas prices had reached more than €300 per megawatt hour 
over the summer. (See Appendix: Energy, page 10) 

• A London court dismissed a case by hedge fund AQR
Capital Management against the LME relieving it from a
request to disclose further information about its March
decision to cancel billions of dollars worth of nickel trades.
The dismissal in the High Court in London marks a small
reprieve for the LME, which has been under severe pressure 
since March, when it suspended and cancelled huge
volumes of nickel trades after prices surged 250% to more
than $100,000/tonne as a result of a short squeeze. 
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ASIA/PACIFIC, JAPAN, AUSTRALIA & INDIA  
• Chinese producer prices, industrial output and retail sales

figures missed estimates in November, underlining the
impact of widespread lockdowns on output and consumer
demand. Industrial production grew by 2.2% YOY, well
below expectations of 3.6% growth. Retail sales fell by 5.9% 
YOY. The economy struggled under zero-COVID lockdowns 
and a property sector slowdown. Exports have also suffered 
amid a deteriorating global economic climate. 

• COVID-19 is now spreading rapidly through China’s biggest
cities, leading to widespread illness, business disruption
and medicine shortages. A hospital in Shanghai reportedly
told staff that it expected half of the city’s 25mn people to
become infected by the end of December. Normal life came 
to a halt just a few weeks after Beijing abandoned the zero-
COVID policy of containment with little forewarning.
Businesses face widespread disruption as staffing
shortages threaten to close down factory production lines
and truck drivers fall ill, bringing chaos to supply chains. 
Key Update: Though facing the possibility that more than a
million Chinese will die as a result of his decision to suddenly 
drop “COVID-zero,” Xi Jinping is refusing U.S. offers to share
advanced mRNA vaccines and other assistance. 

• Auto exports from China surged in 2022 as domestic
automakers aim to establish themselves beyond their home 
market. Through September, a total of 2.2mn passenger 
cars, trucks, buses and other vehicles were exported from
China. That was up 54% from the same period in 2021 and 
already more than double the average from 2012 through
2020. EVs were the biggest contributor to the surge, with
342,000 passenger EVs exported in the first three quarters. 

• Tesla cut prices in China for the second time in less than
three months, fueling forecasts of a wider price war amid
weaker demand in the world's largest auto market. Tesla 
also cut prices on its best-selling Model Y and Model 3
electric vehicles in Japan, South Korea and Australia to help 
stoke demand for output from its Shanghai factory, its
single largest production hub. 

• Japan has approved a plan to revive the use of nuclear
energy, redrafting an energy policy to address a serious
electricity shortage. Under a new policy, the country would
maximize the use of existing nuclear reactors by
accelerating restarts. It would also extend the lifespan of
nuclear reactors beyond 60 years and develop advanced
reactors to replace those that are decommissioned. 

• Total world crude steel production was 139.1 million
tonnes (Mt) in November, down 2.6% vs. a year ago. China
produced 74.5 Mt, up 7.3% on November 2021. India
produced 10.4 Mt, up 5.7%. Japan’s output was 7.2 Mt, 
down 10.7%. The U.S. cast 6.4 Mt, down 10.5%. Russia is
estimated to have produced 5.6 Mt, down 9.6%. South
Korean output was 4.8 Mt, down 18.1%. Germany produced 
2.8 Mt, down 17.9%. (See Appendix: Steel, page 8)

• A Chinese startup’s attempt to use a rocket fueled with
liquid methane and oxygen to place a satellite in orbit
failed. LandSpace is vying to be China’s private-sector 
answer to Elon Musk’s SpaceX. Musk and other rivals have
been developing rockets that can use methane-based fuel 
due to its potential to be cleaner and safer than solid
propellants, liquid hydrogen and other fuels currently used.

• Indonesia will impose a ban on bauxite exports from June, 
the country’s latest move to boost domestic processing of
its mineral resources. Bauxite is an ore used to make
aluminum. The ban could drive up prices in the short term. 
Supplies from Indonesia accounted for 16% of China’s total 
imports. China has increased purchases from Guinea, so
the impact on the aluminum industry will be limited. 

• Nickel prices reached US$28,946/tonne ($13.30 per lb.) at
the end of December, an increase of 13.24% from November
of 2022 and 44.62% from one year prior. 

• The world’s largest coal mining companies tripled their
profits in 2022, defying expectations for an industry thought 
to be in terminal decline. Earnings from coal operations at
the world’s 20 largest coal miners reached $97bn during the 
most recent 12-month period, compared with $28bn a year
earlier. Countries that pledged to quit coal have turned
back to it as a reliable source of heat and power as energy
security concerns became a priority after Russia’s invasion
of Ukraine. (See Appendix: Commodities, page 15) 
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ECONOMIC UPDATE: APPENDIX TO THE JANUARY 2023 ISSUE 

STEEL: AUSTRALIA-ASIA POWERLINK FEATURES WORLD’S LONGEST UNDERWATER CABLE 

As the world transitions to more sustainable energy sources, using steel-armored cables to connect to areas of high sun activity 
could be the key to a shared solar-powered future. Despite the need to limit the impacts of climate change, the planet’s energy demands 

continue to grow. Areas such as Southeast Asia are set to see a massive 60% 
increase by 2040. This burgeoning growth in demand is accelerating the need for 
renewable electricity due to its declining cost, particularly in highly industrialized 
economies like Singapore. Relying on gas to generate 95% of its electricity, the 
rain-soaked island off the southern tip of the Malaysian peninsula is looking to 
increase the stability and sustainability of its energy systems, which it sees as 
critical to its economic competitiveness. Singapore has a tropical rainforest 
climate, which features no distinct summer/winter season change, but there is 
abundant rainfall and an even wetter four-month-long monsoon season from 
November to February. In comparison, Australia boasts the second highest per 

capita solar resource in the world. This abundance of solar energy presents an opportunity to export renewable power for use by nearby 
economies, and this is exactly what the Australia-Asia Powerlink aims to accomplish.  
Long distance, reliable, renewable power: Sizzling in the arid region of Australia’s Northern Territory sits Powell Creek Telegraph 
Station. A site of historic and tourist significance, it was one of the linking points of around 3,000km of overland telegraph wire constructed 
in the 1870s that finally connected the remote country with the rest of the world. One of the most consistently sunny places on the planet, 
Powell Creek will once again be a site of an historic connection. Now, instead of connecting Australia to its neighbors through the power 
of communication, it will connect Southeast Asia to the country’s bountiful supply of solar energy. It is here on 12,000 hectares of sun-
bleached bushland that the world’s largest solar farm and battery storage facility will be built. The region’s flat surface is perfect for the 
installation of solar panels, while its proximity to a major railway corridor provides easy site access for large scale equipment and labor. 
Once completed, the AAPowerLink is expected to meet around 15% of Singapore’s electricity needs, as well as offsetting 8.6 million tonnes 
of CO₂ emissions per year. Construction will start in 2023, with the first solar energy transmissions expected to reach Singapore by 2027. 
The facility’s solar panels, which are mounted on steel bases, will have a capacity of up to 20GW, with its battery system representing 36-
42GWh of energy storage. Steel and stainless steel will be used throughout the farm’s pumps, tanks and heat exchangers. 
Transmission Possible: Connecting Singapore and the solar farm will be a 5,000km-long high-voltage direct current (HVDC) transmission 
system. An 800km-long overhead line will follow the railway corridor to Livingstone, close to the Northern Territory’s capital of Darwin, 
where a utility-scale battery will also be installed 
near the coast. From there, 4,200km of 
underwater cable will stretch to Murrumujuk, on 
the Gunn Point Peninsula, to supply around 3.2GW 
of electricity per year. Here, on a 55-hectare site, a 
converter station and battery facility will receive 
the transmitted power and pass it on to 
Singapore. The HVDC undersea cables use copper 
conductors surrounded by a series of layers, 
including lead alloy and polyethylene sheathes. 
To protect the conducting elements within, the 
cables are covered in galvanized steel wire armor. 
This allows the long cables to withstand the rigors 
of undersea installation and operation. This 
project is the most ambitious of its kind and 
represents a sea change in the generation and transmission of renewable energy. Using the enduring power of steel to connect the 
‘sunbelt’ around the earth with other parts of the world can play a key role in the transition to a more sustainable future.  
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STEEL: WHY MELBOURNE CHANGED THEIR STREET FURNITURE TO STAINLESS STEEL 

Ian Dryden is the principal industrial designer within the City Design and Project team at Melbourne, Australia. Since 1987, his task has 
been to program, design, implement and market street furniture and temporary facilities for the city. Ian's major task has been the design 

and coordination of the street furniture, temporary fixtures, kiosks, toilets, decoration, 
lighting systems and pedestrian information signage for the city's master plan. Ian's work 
has received both popular and professional recognition. He is a contributing member of 
the city’s Urban Design team, who has won a number of awards and international 
industrial design awards for the city’s projects. “I cannot emphasize enough that street 
furniture is what is seen by citizens, not the pavement or gutters. Nobody looks at the 
asphalt or the gutters. When we changed the street furniture, I explained to management 
that investment is needed, as the furniture is what makes the city stand out visually. 
Keeping a city nice and tidy is important as it affects the image of the city. All of this 

is possible with stainless steel, it looks good and it is easy to clean and maintain.” He recalled the suburbs were taking over and 
people did not want to live in Melbourne because of the image. The city was becoming a ‘donut city’, which is why he was employed, now 
35 years ago. The city wanted a clean, well presented and safe city. “If 
you don’t look after your city and graffiti appears all over the place, it 
becomes a ghetto. Let me give you a simple example. A paint crew was 
employed to paint over furniture made from a different material. The 
cost of maintaining the paint crew and supplies cost 8 times the cost of 
the original furniture. In the end, it was too expensive.” The street 
furniture Ian  designed was meant to last for 25 years. The city will by then 
have saved more than US$3.9 million. Asked if he encountered resistance 
internally as some cities tend to replace street furniture just because it 
looks better and it stimulates the local economy, Ian said, “It happens all 
the time, but for stainless steel less so because it lasts much longer (30 to 35 years) and if you clean it regularly it looks like it came out of 
the factory yesterday.” Ian specified electropolished 304 grade and grade 316. “It’s the perfect material for street furniture.”  

STEEL: JINDAL SHADEED GROUP PLANS $3 BILLION GREEN STEEL PLANT IN OMAN 

Jindal Shadeed Group will invest more than $3 billion to set up a green steel plant in Oman that will produce high-strength automotive 
products for customers in the Middle East, Europe and Japan. The company has the necessary approvals in place to secure land for a 

green hydrogen-ready project that can process 5 million tons of steel a year, said Harssha 
Shetty, CEO of Jindal Shadeed Iron and Steel. The plant in Duqm, Oman, is expected to be 
completed by 2026. As more and more consumers commit to net-zero goals, steelmakers 
globally are investing heavily in decarbonizing their operations. Green hydrogen, produced using 
water and renewable electricity, is widely predicted to play a crucial role in the decarbonization 
of heavy industry and is forecast to grow rapidly this decade. At the same time, rising energy 
costs for markets such as Europe have hurt output and sharpened focus on alternative sources 

for the sector. “We have secured a long-term natural gas supply agreement with the government of Oman for 
the energy needs of our integrated steel complex,” Shetty said. Additionally, investment in green hydrogen-
ready technologies will enable the company to transition away from fossil fuel-based energy, he added. 
About 30%-40% of the production from Jindal Shadeed’s new plant will be consumed within Oman and the 
Gulf Cooperation Council region, and the remaining will be exported to meet booming green steel demand 
in the global markets. The plant will cater to auto, wind turbine and consumer goods industries across 
Europe, Japan and other countries. Demand for flat steel products in the GCC region is expected to jump to 
more than 11 million tons by 2030 from about 7.3 million tons in 2021. Jindal Shadeed currently has a steel plant in Oman that produces 
2.4 million tons annually (pictured above). Jindal Shadeed’s parent, Jindal Steel Group, is part of the $35 billion OP Jindal Group family. 
The matriarch of the family, Savitri Jindal (pictured), is Asia’s richest woman with a fortune of $14 billion, according to Bloomberg.  

https://www.ulbrich.com/?utm_source=economic_update&utm_medium=pdf&utm_campaign=2023_01


Number 32 PAGE 10 JANUARY 2023 

ECONOMIC UPDATE www.ulbrich.com 

ENERGY: THE SCIENCE AND CHALLENGE OF NUCLEAR FUSION 

U.S. scientists at the National Ignition Facility, part of the Lawrence Livermore National Laboratory (LLNL), announced a major 
breakthrough in nuclear fusion in December. For the first time ever, scientists successfully produced more energy from a nuclear 

fusion experiment than the 
laser energy used to power it. 
This infographic describes 
nuclear fusion and illustrates 
how this discovery may pave 
the future for a new form of 
clean and sustainable energy. 
What is Nuclear Fusion? 
Nuclear fusion powers the Sun 
and the stars, where immense 
forces compress and heat 
hydrogen plasma to about 100 
million degrees Celsius. At this 
temperature, the lighter 
particles fuse into helium, 
releasing enormous amounts 
of energy. Nuclear fusion is a 
fairly clean energy source as it 
does not produce harmful 
atmospheric emissions and 
only produces a small amount 
of short-lived radioactive 
waste. Scientists have been 
trying to replicate it on Earth 
for almost 70 years, using 

isotopes of hydrogen—deuterium and tritium—to power fusion plants. Since deuterium is found in seawater and tritium is attained 
through irradiating lithium (a common element used in batteries), the accessibility of these isotopes means that fusion could become a 
major source of energy in the future. The amount of deuterium present in one liter of water could produce as much fusion energy as the 
combustion of 300 liters of oil. However, the real challenge is ensuring fusion power plants generate more energy than they consume. 
The Challenge of Fusion Ignition: Fusion ignition is a fusion reaction that becomes self-sustaining, and the reaction creates more energy 
than it uses up. Previously, scientists were only able to break even. The National Ignition Facility used a special setup called inertial 
confinement fusion that involves bombarding a tiny pellet of hydrogen plasma with lasers to achieve fusion ignition. LLNL’s experiment 
surpassed the fusion threshold by delivering 2.05 megajoules (MJ) of energy to the target, resulting in 3.15 MJ of fusion energy output. 
Can Nuclear Fusion Energy Be Commercialized Soon? In recent years, fusion technology has been attracting the attention of 
governments as well as private companies such as Chevron and Google. 
Bloomberg Intelligence estimates that the fusion market will 
eventually be worth $40 trillion. Besides energy generation, fusion is 
expected to be used in other markets like space propulsion, marine 
propulsion, medical and industrial heat. However, according to the director 
of the Lawrence Livermore National Laboratory, Kim Budil, it will probably 
be decades before nuclear fusion energy is commercialized. During the 
breakthrough announcement, she noted that it was necessary to produce 
“many, many fusion ignition events per minute” as well as have a “robust 
system of drivers” before fusion can be commercialized successfully. 
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ENERGY: A VISUAL CRASH COURSE ON GEOTHERMAL ENERGY 

Geothermal is a lesser-known type of 
renewable energy that uses heat from 
the Earth’s molten core to produce 
electricity. While this unique feature 
gives it key benefits over solar and wind, 
geothermal also suffers from high costs 
and geographic restrictions. Because of 
this, few countries have managed to 
produce geothermal energy at scale. In 
this infographic, a combination of 
diagrams and charts is used to provide a 
high-level overview of this sustainable 
energy source. 
How Geothermal Works: Geothermal 
energy is produced by accessing 
reservoirs of hot water that are found 
several miles below the Earth’s surface. 
In certain parts of the planet, this water 
naturally breaks through the surface, 
creating what’s known as a hot spring 
(or, in some cases, a geyser). When 
accessed via a well, this pressurized 
water rises and rapidly expands into 
steam. That steam is used to spin a 
turbine, which then drives an electric 
generator. Further along the process, 
excess steam is condensed back into 
water as it passes through a cooling 
tower. Finally, an injection well pumps 
this water back into the Earth to ensure 
sustainability. 
Where Is Geothermal Energy Being 
Used? As of 2021, global geothermal 
power generation amounted to 16 
gigawatts (GW). However, only a 
handful of countries have surpassed the 
1 GW milestone. To give these numbers 
context, consider the following 
datapoints: America’s 3.7 GW capacity is 
split across 61 geothermal plants. The 
world’s largest solar plant, the Bhadla 
Solar Park, has a maximum output of 2.2 
GW; The world’s largest hydroelectric 

plant, the Three Gorges Dam, can produce up to 22.5 GW. While geothermal plants produce less power, they have benefits over other types 
of renewables. For example, geothermal energy is not impacted by day/night cycles, weather conditions  or seasons. The top markets for 
geothermal are expected to be Indonesia, the Philippines and New Zealand, which all lie along the Pacific Ring of Fire.  

https://www.ulbrich.com/?utm_source=economic_update&utm_medium=pdf&utm_campaign=2023_01


Number 32 PAGE 12 JANUARY 2023 

ECONOMIC UPDATE www.ulbrich.com 

AUTOMOTIVE/COMMODITIES:  THE FIVE MOST EXPENSIVE BATTERY METALS 

Battery metal markets are 
booming on the back of rising 
electric vehicle sales. Supply 
chain issues and a global 
rush to secure supplies have 
skyrocketed battery metal 
prices over the last year. If 
battery metals remain 
expensive, the decade-long 
freefall in lithium-ion battery 
prices might come to a 
temporary halt. This 
infographic highlights the 
five most expensive battery 
metals as of November 2022 
using prices from the 
Shanghai Metals Market. 
How Much Do Battery 
Metals Cost? Cobalt was by 
far the most expensive 
battery metal until late 2021, 
which was when lithium 
prices hit an inflection point, 
heading towards all-time 
highs. A single tonne of 
lithium carbonate, one of the 
refined forms of lithium 
that’s used in batteries, now 
costs over $75,000, up from around $6,500 at the beginning of 2021. Lithium carbonate prices rose by around 496% in 2021 and have 
surged by over 100% year-to-date as of November 2022. Increasing EV demand and sales are driving prices from the demand side, with 
the lack of supply tightening the squeeze. This year, lithium supplies have been affected by heatwaves in China, where some factories 
were temporarily shut down due to power shortages from drought-hit hydropower generation. From a broader perspective, it takes 
anywhere between three to five years for new lithium supply capacity to come online, making it difficult for suppliers to react quickly to 
rising demand. Cobalt’s high cost is largely attributed to how geographically concentrated its supply is. Around 70% of global mined cobalt 
production comes from the Democratic Republic of Congo (DRC). Furthermore, cobalt mining in the DRC is associated with several human 
rights issues, including child labor. The majority of the most expensive battery metals are used to build the cathode. The cathode is 
arguably the most important part of the battery, determining performance, longevity and range. Copper is the only non-cathode material 
on the list. Thanks to its excellent electrical conductivity, copper is used as a current collector for battery anodes, serving as a medium for 
electric current and an outlet for heat. On average, the cathode accounts for 51% of the cost of a single lithium-ion battery cell, largely due 
to the metals it contains. 
What Does This Mean for EVs? After falling by 89% from 2010 to 2021, lithium-ion battery pack prices were forecasted to rise in 2022, 
according to BloombergNEF. Average battery pack prices were expected to increase from $132 per kilowatt-hour (kWh) in 2021 to 
$135/kWh in 2022. While the increase is small, if prolonged, it could delay price parity between EVs and gas-powered cars, which is 
projected to occur once prices fall below $100/kWh. In terms of the EV transition, higher battery metal prices could ultimately end up 
increasing the cost of the average electric vehicle, potentially becoming a speed bump to EV adoption. Consequently, an increase in 
battery metal supply and the subsequent stabilization in prices will be critical in keeping EV momentum on track.  
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AUTOMOTIVE: EV PRODUCTION IN THE U.S. BY BRAND 

How long will Tesla hold onto its 
dominant electric vehicle (EV) market 
share? This is one of the biggest questions 
facing the U.S. automotive industry. On 
one hand, Tesla has a very strong brand 
and loyal customer base (similar to 
Apple). The company also has a head start 
in EV production and spends more on R&D 
per car than its competitors. On the other 
hand, legacy automakers such as 
Volkswagen are eager to overtake Tesla. 
As the incumbents, they have decades 
more experience in building cars and are 
investing billions of dollars to catch up. To 
keep up to date on this evolving story, 
here is visualized data from the EPA’s 2022 
Automotive Trends Report.  
Data for the 2021 Model Year: Although 
it comes from a 2022 report, the 
comprehensive production data used in 
this infographic is for the 2021 model year. 
Toyota and Stellantis are the two biggest 
legacy automakers in this dataset, though 
it’s worth pointing out that they only 
produced plug-in hybrid electric vehicles 
(PHEVs). Toyota’s first EV, the bZ4X, isn’t 
slated for release until 2023. Stellantis 
appears to be even further behind, though 
the company has plenty of untapped 
potential with brands like Jeep and Ram. 

In a recent interview, Stellantis CEO Carlos Tavares revealed that the company has set aside $36 billion for electrification and software.  
Legacy Brands with the Most Momentum: When it comes to 
building EVs, some legacy brands have moved quicker than others. 
Among these legacy brands is Volkswagen, which has made a major 
commitment to EVs in the fallout of its Dieselgate scandal. The group 
aims to produce 22 million EVs by 2028, and is rolling out various 
models including the ID.3 hatchback, the ID.4 SUV and the ID. Buzz 
(an electric revival of the classic Microbus). Ford is also showing good 
pace, announcing $22 billion in EV investment between 2021 and 
2025. The brand produced its 150,000th Mustang Mach-E in Nov. 2022, 
and is aiming to build 270,000 of them in 2023 alone. Ford’s highly 
anticipated F-150 Lightning has also received over 200,000 
reservations. Production of the Lightning is expected to be 15,000 in 
2022, 55,000 in 2023, and 80,000 in 2024. Rivian, Ford’s primary rival 
in the electric pickup truck segment, is on track to reach 25,000 
vehicles in 2022. 
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MEDICAL/HEALTH: HOW WE EAT, DRINK AND BREATHE MICROPLASTICS 

The average person eats, drinks and breathes between 78,000 and 211,000 
microplastic particles every year — and that is considered an underestimate! 
Research entitled Human Consumption of Microplastics by Cox et al. published 
in Environmental Science & Technology presents an analysis of 26 studies from 
around the world and calculates the average amount of microplastics found in 
common consumables. As this infographic shows, the biggest known source 
of microplastic which enters our bodies is bottled water. Based on four 

separate studies, the 
average number of 
particles per liter is 94. 
Beer has the second 
highest number, at 32. 
However, it is what is in 
third place which may 
cause the most alarm. 
Air inhaled by humans, 

based on two studies conducted in France and Turkey, contains an average of 9.8 particles per cubic meter. For reference, the EPA's 
Exposure Factors Handbook says that a 31 to 51-year-old inhales an average of 16 cubic meters of air per day.  

MEDICAL/INNOVATION: A BRAIN STIMULATOR THAT POWERS WITH BREATH INSTEAD OF BATTERIES 

 Implantable deep brain stimulators (DBS) can help many people with neurological and psychiatric disease when traditional treatments 
fail. But surgery every time the batteries need to be changed is a major drawback. Now, University of Connecticut  researchers report a 
new way to charge the devices using a person’s own breathing movements. Deep brain stimulators are becoming more common, with 
about 150,000 new devices implanted each year. They are normally placed under the skin in the chest area and their electrodes 

implanted within the brain. The electrodes zap the brain with electrical pulses multiple 
times per second to regulate the brain’s abnormal electrical activity. DBS can help people 
with Parkinson’s disease and other movement disorders to regain control over their muscle 
motions. Research has also shown the technique can significantly reduce the symptoms for 
psychiatric conditions such as treatment-resistant depression and obsessive-compulsive 
disorder. Just like a pacemaker, deep brain stimulators are battery powered. While most 
pacemaker batteries last from 7-10 years, deep brain stimulator batteries typically 
require changing every 2-3 years because of their high energy consumption. Each 
battery change requires surgery. UConn chemists and their collaborators have 
developed a deep brain stimulator that never needs its batteries changed. Instead of a 
battery, the new device converts the motion of the user’s chest as they breathe into 
electricity. As the person breathes in and out, the chest wall presses on a very small and 
thin electric generator, called a triboelectric nanogenerator. The nanogenerator converts 
that movement into static electricity. The concept is akin to rubbing a balloon on your shirt 
and then putting it on a wall to stick there. The wall and the balloon have different static 
electric charges and stick to each other. Charges from the more negative material stick to 

the more positive one, and in the deep brain stimulator’s triboelectric nanogenerator, this creates a current that charges a supercapacitor. 
The supercapacitor discharges the electricity to power the medical device and stimulate the brain. The team tested the device by 
embedding their triboelectric nanogenerator in the chest of a simulated pig containing a pig lung connected to a pump. When the pig’s 
lung is inflated and deflated during the inhalation and exhalation, it pushes against the nanogenerator, causing two layers inside the 
nanogenerator to rub, and produce electricity. The electricity travels through a thin wire to charge the supercapacitor which powers the 
deep brain stimulator electronics placed outside the rib cage. The brain stimulator used the electricity stored in the supercapacitor to 
create pulses 60 times a second, just as it would in a commercial device. The next step will be to try the device in a large animal. 
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COMMODITIES: VISUALIZING THE WORLD’S LARGEST COPPER PRODUCERS 

Man has relied on copper since prehistoric times. It is a major industrial metal with many applications due to its high ductility, malleability 
and electrical conductivity. Many new technologies critical to fighting climate change, such as solar panels and wind turbines, rely on the 
red metal. Where does the copper we use come from? Using the U.S. Geological Survey’s data, this infographic lists the world’s largest 

copper producing countries in 2021. 
The Countries Producing the World’s 
Copper: Many everyday products depend 
on minerals, including mobile phones, 
laptops, homes and automobiles. 
Incredibly, every American requires 12 
pounds of copper each year to maintain 
their standard of living. North, South and 
Central America dominate copper 
production, as these regions collectively 
host 15 of the 20 largest copper mines. 
Chile is the top copper producer in the 
world, with 27% of global copper 
production. In addition, the country is 
home to the two largest mines in the world, 
Escondida and Collahuasi. Chile is followed 
by another South American country, Peru, 
responsible for 10% of global production. 
The Democratic Republic of Congo (DRC) 
and China share third place, with 8% of 
global production each. Along with being a 
top producer, China also consumes 54% of 
the world’s refined copper. 
Copper’s Role in the Green Economy: 
Technologies critical to the energy 
transition, such as EVs, batteries, solar 
panels and wind turbines require much 
more copper than conventional fossil fuel 
based counterparts. For example, copper 

usage in EVs is up to four times more than in conventional cars. According to the Copper Alliance, renewable energy systems can require 
up to 12x more copper compared to traditional 
energy systems. With these technologies’ rapid and 
large-scale deployment, copper demand from the 
energy transition is expected to increase by nearly 
600% by 2030. As the transition to renewable energy 
and electrification speeds up, so will the pressure 
for more copper mines to come online.  

         __  _________________________________________________________________________________________________________   
NEWSLETTER DISCLAIMER:  This publication is for informational purposes only and should not be considered or construed as 
representations or advice by Ulbrich Stainless Steel and Special Metals, Inc. To the best of our knowledge, the information contained 
herein is accurate and reliable as of the date of publication; however, it should not be used or relied upon in regard to any specific facts or 
circumstances. The views set forth herein are the personal views of the authors and do not necessarily reflect those of Ulbrich. Further, 
the Company does not assume any liability whatsoever for the accuracy and completeness of the information contained in this report. 
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A Message From Our CEO
I would like to thank all the readers of our Economic Update newsletters. At critical times, articles 
like these help us make more informed choices in our personal and professional lives. Thank you, 
Charles, for your vital work aiding our decision-making.  

I would also like to wish everyone a healthy and prosperous 2023. Ulbrich will be celebrating our 
100th year in business in 2024. Our family would like to thank all of you for helping us as we 
approach this significant milestone.

Enjoy our 2023 issues of Economic Update.

Chris Ulbrich
CEO/Chairman
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