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About Us

Power Systems Research (PSR) is a world leader in providing power equipment
information, whether it's pure data, analysis, forecasting or specific business
intelligence. This product information ranges from IC engines to battery-electric
and hybrid powertrain technologies. PSR has been providing world class business
and market intelligence to industry leaders for 45 years. How can we help you?
For details, call +1 651.905.8400 or email info@powersys.com.
WWww.powersys.com

Power Systems Research: Data...Forecasting...Solutions

Forecasts Are Our Business at
Power Systems Research
Let's Talk About Tomorrow!

Our proprietary databases EnginLink™, OE Link™ and PartsLink™
have the component modules you need to create a greater ROl and
keep you ahead of the competition.

Our Data and Analysis Can Help You

e Forecast Market Trends
e Monitor Alternative Drive Types

e Evaluate Supply Chain Challenges
e Measure Market Share

For more information, call 651.905.8400. Or email us at info@powersys.com

Listen To New PSR PowerTALK Podcast

Now, you can listen to the leading analysts and editors from Power
Systems Research discuss the outlook for powertrain news each
Tuesday by region and by targeted industry segments on PSR
PowerTALK Podcast. PSR

PSR
PowerT,

Visit the PSR PowerTALK Podcast Archive.
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If you need engine data and
forecasts, you need EnginLink™

EnginLink™ is the definitive source
of global production, forecast and
specification data for IC engines.
And now it includes information on
electric and hybrid-drive systems.

It contains model level detail for
power sources used in off-road
equipment and on-highway vehicles.

Call today. +1 651.905.8400, or
email us at info@powersys.com.

Call Today.
Why wait for success?

Research

Data - Forecasting - Solutions™

1365 Corporate Center Curve
St. Paul, MN 55121

+1 651.905.8400
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Global Economy

By Yosyf Sheremeta, PhD, Director of Product Management and Customer Experience

Global: Recovery Is Strong, but Uneven

SUMMARY. The global economy performed very well in 2021
and continues to recover, along with trade, employment and
incomes. But the revival is unbalanced, with regions/countries,
businesses and people facing very different economic realities.
Recent improvements also conceal structural changes, which
means that some sectors, jobs, and technologies will not
return to their pre-pandemic trends. Based on the most recent
economic developments and trends, Power Systems Research
remains somewhat optimistic about the global recovery.

Yosyf
Sheremeta

Many of us hoped to be in the post-Covid phase by now, but it is evident that
there is no quick way out. The pandemic has had a profound impact on the world
economy, and it will continue to challenge established norms of life and business
into the foreseeable future. As we start the new year, many challenges remain,
new and old alike: re-surgency of COVID variants, restrictions on travel, supply
chain challenges, shortages of materials/goods, inflation, and employment, as well
as renewed geopolitical tensions across many parts of the globe.

Power Systems Research witnessed a strong economic recovery globally in
2021, despite regional differences. Output in most OECD countries has now
either surpassed or is about to reach pre-pandemic levels, but lower-income
economies, particularly those where vaccination rates are low, are at risk of
being left behind. Furthermore, the rebound will continue to vary widely among
different market segments.

Global inflation re-surfaced in 2021 and presents a real risk to economic recovery
in all regions. The renewed inflationary pressure risks lasting longer than was
expected a few months ago. The surge in retail and wholesale energy costs in late
2021 will undermine economic growth prospects for large parts of Europe and
Northeast Asia well into 2022. Rising food and energy prices already have impact
on low-income households in particular.

Government support in the form of fiscal policies and public health management
are driving the economic rebound and largely explain variations in performance
across countries. With the targeted monetary support to consumers and certain
industries, the demand for products and services globally bounced back in 2021,
and we expect this trend to continue in 2022.

The overall economic recovery performance has been universal and shows a
positive trend globally, but how, when and if specific countries will rebound remains
unclear. According to a report from the Organization for Economic Co-operation and
Development as of December 1, 2021, global GDP growth was on track to be 5.6%
in 2021, a downward revision of 0.1% since September 2021. According to the
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OECD report, GDP has already risen above its pre-pandemic level, but the recovery
remains uneven with countries emerging from the crisis facing different challenges.

Global Economy For the global outlook in 2022, the OECD left its forecast unchanged since
Continued from page 2 September at 4.5 %.

L

To briefly summarize the global industrial outlook for 2022, despite ongoing
challenges, it is clear that every market segment globally will continue on the
recovery path and show positive growth vs. 2021.

Among all industry segments on the global scale, the On-Highway segments

such as Minivan/SUVs and Passenger Cars are expected to grow at 4.7—5.7%
globally in 2022. This rate is slightly improved from last quarter projections due

to the expected improvement in supply chains. The car industry is one of the
major manufacturing sectors being hit by shortages of intermediate goods such as
semiconductors, and by bottlenecks in shipping and metals. Car production and
sales have been struggling to meet the demand globally while prices for both new
and used vehicles have risen in a number of countries.

Following a rapid deterioration of production levels in 2020, we expect global
demand and production to continue to increase across the board in 2022,
averaging 5.6% vs 2021 among all market segments, which is slightly lower
than our previous projection from Q3 2021 (at 7.4%). The decrease in growth
expectations is primarily driven by higher inflation rates, ongoing supply chain
challenges as well as increased tension with global political agenda.

AGRICULTURAL. In comparison to all other industries, the agricultural machinery
segment performed well during the pandemic. Last year, globally, the segment
showed almost 10% growth vs. 2020. We expect growth to continue for the next
few years. However, the growth rates will be slower than in 2021. We estimate

the industry will add 2.8% globally, which is lower by 1.4% from previous Q3
2021 estimates. Overall equipment production volumes are smaller mainly due to
changes in farming practices and are driven by the transition to larger equipment
and machines.

CONSTRUCTION. The global Construction machinery sector showed a strong
rebound last year at 9.5% vs 2020 and is well positioned for continues growth
over the next few years.

As we expected, the growth in economic activities regained ground last year;
currently, we estimate the global construction equipment market will grow 5.7% in
2022 vs. 2021. This estimate is higher from the previously forecasted growth from
three months ago by about 1.8%

In terms of 2022 growth trends among regions, South/Central America, North
America, and India will post the highest recovery rates in 2022 vs 2021, at +16%,
10% and +8.5%, respectively. The estimates for this sector are slightly improved
from our previous quarter projections (Q3 2021).
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Other OFF-HIGHWAY segments, such as INDUSTRIAL, LAWN AND GARDEN
and POWER GENERATION, closely followed the latest global economic conditions
last year and we expect the growth will follow the general recover trend as well. We
estimate that recovery growth in 2022 vs 2021 in these segments will be +11.3%,
+9.1% and 8.6%, respectively.

Global Economy

Continued from page 3

Other Off—/—//'ghway For Industrial and Lawn and Garden segments, these estimates are slightly
improved from our previous numbers from Q3 2021. The Power Generation
Segmentsr such as market made much bigger improvements in activities during past quarter. At the
/ndustr/'a/, Lawn and same time, we do not expect any significant growth in this sector, and we see it
Garden and Power averaging 5-6% over the next few years.
Generation, c/ose/y For the ON-HIGHWAY sectors in 2021, we saw a solid recovery in production
followed the latest volumes across all product classifications, despite major supply chain disruptions.
. Cumulatively, across all on-highway sectors the overall rebound was 4.6% in 2021
g/Oba/ economic vs 2020. As economic activity rebounds, we expect this trend across all product
conditions last year categories to accelerate in 2022. The Passenger Cars segment contributes almost
and we expect the 40% of the volume to the overall on-highway vehicles segment. We estimate a

growth will follow the solid gain in growth iI’.] 2022 vs 2021 at 5.1% globally, which is Iovyer by. 1.5%
from the previous estimates, mainly due to overall slower economic projections for
general recover trend 2022.

as well. , _ . .
PASSENGER CARS. The car industry is one of the major manufacturing sectors

being hit by shortages of intermediate goods such as semiconductors, and by
bottlenecks in shipping and metals. Car production and sales have fallen globally
while prices for both new and used vehicles have risen in a number of countries.

Globally, passenger car production is expected to grow at 5.7% in 2022 vs. 2021.
India, Europe, North America, and South/Central America will contribute the
most to the increase with rates of 9.6%, 6.6%, 10.1 % and 26.7%, respectively.
Brazil and India are estimated to grow faster than other countries, mainly due to
emerging market conditions. Furthermore, we will continue to see a transitioning
trend towards SUVs, which will further impact growth in the passenger cars
market.

RECREATIONAL PRODUCTS. This segment follows consumer-oriented products,
and the pandemic has provided new opportunities, mainly due to the lock downs
and improved work/life balance. Last year, this segment posted a 6.6% gain vs.
2020 and we expect the growth to continue at 4.5% in 2022 vs 2021.

Regionally, we expect North America and South/Central America to lead the
growth in 2022 at 15.3%, and 39.3% vs 2021, respectively. PSR
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4 cickneeocooraze 1| Global Commercial Vehicle Production

By Chris Fisher, Senior Commercial Vehicle Analyst

MHYV Production Growth Expected in 2022-2023

SUMMARY: Global demand for Medium and Heavy Commercial
Vehicles (MHV) rebounded in 2021 but overall growth in the
segment was flat. Going forward, we expect the growth to
accelerate in 2022 and 2023. The exceptions to this rebound
trend are in China and India, which continue to decline and

A sharply drive overall global production numbers into negative
Chris territory.
Fisher

We expect global production volumes in 2022 to gain 3.7%
vs 2021, with a positive trend in all regions, except for China, where we expect
production volumes to be down -3.6% in 2022 vs 2021. China experienced a
surge in demand during 2020 due to the change in emissions regulations, so
2021 was down significantly, about 20%.

NORTH AMERICA: While supply chain disruptions continue to negatively

impact the commercial vehicle market, medium and heavy commercial vehicle
production is expected to finish 2021 15.8% higher than 2020. The forecasted
production growth rate is expected to continue to show improvement through
2023 as supply chain disruptions ease and truck capacity in the market begins to
align with demand. The disruption in the supply chain and on-going issues with
Covid will continue to impact the market this year.

EUROPE: Medium and heavy truck production is expected to finish up 17% over
2020. While the truck segment showed solid improvement over a low production
base in 2020, bus demand was still soft last year. In 2022, production is expected
to grow by 8% and continue to improve through 2024. However, continued supply
chain disruptions and possible negative impacts from Covid will likely continue
through much of this year.

SOUTH ASIA: Medium and heavy commercial vehicle production in India

is expected to finish at 287,000 vehicles in 2021, an increase of 70% over
2020. Slight demand growth in India is expected in 2022 and 2023 before
declining in 2024, partially due to its being an election year. In India, the focus
is moving toward more infrastructure spending, which is good for the vocational
market. However, increasing use of rail freight, worker shortages and increasing
commodity prices will likely slow truck demand during the next few years.

SOUTH AMERICA: Medium and heavy commercial vehicle production is
expected to increase by 55.6% in 2021 over 2020 and production is expected to
further increase by 10.4% in 2022 over 2021. Continued supply chain disruptions
along with uncertainty regarding the Omicron variant will likely impact the market
throughout the year.
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Global Commercial Vehicle
Production
Continued from page 5

Automotive production
in Japan is starting

fo see improverment
with strong gains over
October and November.
While this is good news,
the supply chain issues
have yet to be resolved
and the Omicron
COVID variant will
likely pose challenges
throughout the year.

JAPAN/KOREA: Medium and heavy commercial vehicle production in Japan

and South Korea is expected to increase by 16.7% in 2021 over 2020. In 2022,
production in the region is expected to grow by 4.7% over 2021. Automotive
production in Japan is starting to see improvement with strong gains over October
and November. While this is good news, the supply chain issues have yet to be
resolved and the Omicron COVID variant will likely pose challenges throughout the
year. Component costs are expected to rise this year as a result of supplier’s air
freighting parts that they are unable to ship by Sea.

GREATER CHINA: The medium and heavy commercial vehicle market declined
by approximately 20% in 2021 over 2020, partially due to a truck pre-buy ahead
of the China VI emission standard implementation in July 2021. The cost of

the emission technology for China VI vehicles are not offset with any significant
improvement in fuel economy. This year, the market will still be unstable as the
covid virus continues to impact the economy. Demand is expected to decline
slightly through 2023 before a slow recovery in 2024. PSR

DATAPOINT: North American Rollers
6,245

By Carol Turner, Senior Analyst, Global Operations

6,245 units is the estimate by Power Systems Research of the number of rollers to
be produced in North America (U.S., Canada and Mexico) during 2021.

This information comes from industry interviews and from two proprietary
databases maintained by Power Systems Research: EnginLink™ | which provides
information on engines, and OE Link™, a database of equipment manufacturers.

Market Share: With 48.5% of total units produced, U.S. based Wacker Neuson
leads in production of Rollers in North America. In second position is Caterpillar’s
combined plant totals of 21%; third, is Volvo Construction with 15.5%.

Export: Collectively, up to 50% worldwide.

Trends: In 2020, production of Rollers in North America dropped 31.5%, but
production is expected to rebound 16% in 2021 over 2020. The decline in 2020
is solely based on COVID-19 related factors that impacted the global supply chain.
There are material shortages (parts/supplies), shipping issues (moving goods is
slow paced), material prices increased and workforce matters (due to company
shutdowns or can't find workers).

With supply chain problems gradually being resolved, the 2021 increase is also
attributed to the launching and demand for new, more versatile products, along
with the stabilization of the overall economy, mostly regarding the housing/
construction markets. The demand for rental machinery is also on the rise.
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Datapoint

Continued from page 6

Many new models are boasting increased fuel efficiency that are desirable to
operate. Tandem drum vibratory rollers account for nearly half of all compactors
produced and sold each year that range from 5-8 metric tons. Expect the
production of rollers in NA to increase an additional 10% by 2025. PSR

Europe Report

By Emiliano Marzoli, Manager European Operations

Kohler Engines Introduces Small Diesel

Kohler Engines has introduces a new series of small diesel
engines: the KSD. At launch three models will be available:

e KSD 1403NA (Naturally aspirated)
e KSD 1403TC (Turbocharged)
e KSD 1403TCA (Turbocharged with aftercooler)

Emiliano Later on, more variants will be released, completing further the
Marzoli series. Developed as a new electronic engine, this platform is
capable of meeting all current emissions legislations, globally. All engines sit in the
critical below 19 kW power node, and with 1.4L is a compact solution that can fir

different applications.

One key aspect of the engine is the specific blend between indirect injection
and electronic control. According to Kohler, this enables maximum engine
performance, response and very low-end torque.

Read The Article

Engines Suppliers for European off Highway
Machienery | Diesel | 15-19 kW

m Kubota Corporation m Kohler Engines m Yanmar Co. Ltd Others

Source: PSR OE Link™

PSR Analysis: Around 35,000 diesel machines are built every year in Europe
between 15 and 19 kW. These machines are used in Off Highway applications
and are a critical market in the European economy.
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Europe Report

Continued from page 7
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With this new engine series, Kohler expects to attract new customers and be
more competitive. Considering that the engine family will be able to accommodate
an even larger basin, once all the models will be launched, we expect Kohler to
increase their reach and market share in the coming years.

According to our database OE Link™, Kohler is the second largest supplier of
diesel engines between 15 and 19 kW in Europe, second only to Kubota. PSR

Brazil/South America Report

By Fabio Ferraresi, Director Business Development-South America

Bad Weather in Brazil Jeopardizes Ag Machines Market

During the last week of 2021 and the first week of 2022, grain
crops faced unfavorable weather conditions. At Mato Grosso
and Parana Regions the lack of rain has been the big problem,
while in states like Tocantins and Bahia the problem is an excess
of rain, influenced by the climatic phenomenon called La Nifa.
In some states, such as Parana, the harvest forecasts are 40%
Fabio lower than the initial forecast and the losses are estimated at
Ferraresi US$ 5 Billion in Parana.

Source: Valor Economico Read The Article

PSR Analysis: The loss in Agribusiness affects farm cash flow directly and
farmer’s ability to invest in Ag Equipment. Moreover, the mood of farmers could
be negatively impacted in a year with new waves of COVID 19 and with political
instability due to elections. Ag equipment forecasting in 2022 may be challenging
and sales results may surprise OEMs, many who expect double digit growth.

2021 Trailer Industry Grows 33% to 163,000 Units

The Brazil trailer industry registered 163,000 new license plates in 2021 vs.
122,000 in 2020, growing 33.5%. The result could have been even better since
the segment was affected by a lack of components, such as steel, tires, etc.
Export sales climbed to 4,600 units vs. 2,100 units in 2021.

Source: M&T / Anfir Read The Article

PSR Analysis: The growth is in line with truck sales that confirm the health of
the transportation industry. The growth of exports confirms the recovery of key
markets of Trailers and MHV.

Like what you see? To ensure that you continue to receive your
complimentary copy of the PowerTALK™ News report each month, Sign up now.
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Off-Highway, Industrial Sectors See 4% Growth in 2022

According to Abimag, the total machine segment, that includes Construction
Brazi/South America Report  Equipment, Agricultural Equipment, Power Gen-Sets, Industrial Equipment and

Continued from page 8 others, grew 20% in 2021 and should grow more than 4% in 2022. When breaking
down by subsegment, ABIMAQ see the segments impacted by infrastructure
Accord/'ng to Ab/'maq growing around 15% and the segments impacted by Agriculture growing pushed by
7

, the harvest growth.
the total machine

segment, that
includes Construction PSR Analysis: The just released projections are in line with the fourth quarter
projections we did for 2022. Our Agricultural Equipment forecast is more

Source: M&T / Abimaqg Read The Article

qu/pment, conservative than that released by ABIMAQ due to risk factors we see impacting
Agr/cu/z‘ura/ this segment. Indeed, we are already seeing negative news at the harvest due to
Equ/pment, Power weather conditions as we are reporting in this PowerTALK Edition. PSR
Gen-Sets, Industrial
Equipment and others,

rew 20% in 2021 .
g ° China Report
and should grow more

By Jack Hao, Senior Research Manager - China

than 4% in 2022.

In 2025, China's Construction Machinery Electric Drive
Products May Reach 25%

Electrification has become one of the important directions of
green development within China’s construction machinery
segment. Domestic construction machinery leaders have
increased the development of equipment electrification and have
launched a variety of electrification products.

Some professional organizations predict that by 2025 the
Jack penetration rate of main products may reach 25%. The
Hao electrification of construction machinery initially replaces
conventional diesel engine drive with electric drive and then the hydraulic device
is replaced by an electric device. Concrete mixers, truck cranes, muck trucks,
excavators and wheel-loaders are the most easily electrically driven products,
especially for small construction machinery.

Source: CLS Read The Article

PSR Analysis: At present, the subcategories applicable to closed and fixed
working environments such as ports, municipal vehicles and mines have

taken the lead in moving towards electrification. Most Off- Road products face
several challenges. One is that the capacitance is not enough and a lithium iron
phosphate battery has a service life of less than five years. There is a big gap
compared with traditional diesel engines.
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On the other hand, the use cost has been reduced, but the manufacturing cost or
one-time purchase cost is still very high.

China Report At the same time, construction conditions of electric construction machinery
Continued from page 9 charging pile limit the scope of electric machinery. Mines and other remote
construction sites face these challenges. The current use environment is not
particularly positive, because the charging conditions at the work site are generally
not very good.

The implementation of China IV emission standards of the Off-Road segment will
bring benefits to the electrification of the construction machinery from the policy
level. How to reduce product cost is still a difficult problem for enterprises, and
battery cost may be a problem for many enterprises.

Some other issues such as poor battery safety, short mileage and insufficient
supporting charging equipment will also be the key to technical breakthrough in
the future. PSR

Far East: Japan Report

By Akihiro Komuro, Research Analyst, Far East and Southeast Asia

Look for Unprecedented Launch of EVs in Japanese
Market

The Japanese market in 2022 will be greatly affected by two
factors: COVID-19 in its third year and the semiconductor
shortage. Despite this, companies are making steady progress
in their approach to the industrial issues of the environment
and safety, and in particular, the full-scale development of EV
products is positioned as a major step toward the realization of
carbon neutrality by 2050. The launch of EVs in the Japanese
Akihiro market in 2022 will be on an unprecedented scale.

Komuro
Nissan will start selling its new model "ARIA" at the beginning of

the year. Nissan and Mitsubishi are also jointly developing a mini-EV which they
plan to launch early in 2022. Toyota and Subaru will also gradually roll out their
first jointly developed SUV in Japan and overseas markets starting in mid-2022.
Toyota's "bZ4X" and Subaru's "SOLTERRA" are the best-selling mid-size SUV EVs
globally and will be the touchstone for future EV development. Honda will launch
its first two Honda-brand EVs in China in the spring of 2022. These are also SUVs
and will be marketed under the name "e:NS1" by Dongfeng Honda and "e:NP1" by
Guanggi Honda, both of which are local joint ventures, and will be considered for
export from China to global markets.

In Japan, where high-performance HVs are favored, it is still difficult to increase
sales of EVs at a rapid pace. In order to break through this situation, the
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Japan's domestic

auto market is already
starting to shrink, and
it will become more
difficult to develop

a growth strategy as
the birthrate declines
and the number

of working people
decreases.

government is expanding the subsidies for new EVs in the FY2022 budget. The
subsidy will be doubled to a maximum of 800,000 yen for models that meet
certain conditions, such as having an external power supply function. These
subsidy expansion measures were also included in the FY2021 supplementary
budget and have already been applied.

The new car market will continue to be uncertain in 2022: the first half of the
domestic new car market in 2021 (January to June) was higher than the same
time in 2020, but from July onward, the market failed to reach the same level as
2020. This was due to the significant impact on parts procurement from Southeast
Asian countries.

As for semiconductors, some companies believe that procurement will recover
in Q1 2022. Suzuki said it does not expect to receive all of its planned supply
in fiscal 2022, and some observers believe that the tightness will continue for
a long time. It is becoming quite difficult to restore the new car market to the 5
million unit level in 2022.

Source: Response

PSR Analysis: Japan's domestic auto market is already starting to shrink, and it
will become more difficult to develop a growth strategy as the birthrate declines
and the number of working people decreases. However, Japanese manufacturers
still have a large presence outside of Japan, and | think this article is very good for
understanding exactly where Japanese manufacturers are today.

For a long time, Japanese manufacturers have been regarded as lagging behind their
foreign counterparts in electrification. The reason for this assessment is that Toyota
has been obsessed with PHVs and has not been proactive in EVs. In this context, it
was sensational that Toyota unveiled 16 EV models at once in December last year.

The highlights of the press conference:

e 8 trillion-yen investment in electrification from 2022 to 2030

e 4 trillion-yen for EVs and 2 trillion-yen for onboard batteries

e [aunch 30 EV models by 2030 (16 models unveiled on the day of the press
conference)

e Annual EV sales target is 3.5 million units

e All Lexus cars to be EVs by 2035

e |[nstallation of charging facilities at 5,000 Toyota dealers in Japan by 2025

Considering Toyota's stance to date, this is a very dramatic announcement, and
2022 may be the first year of EVs for Toyota.

Of course, not only Toyota, but other Japanese manufacturers cannot ignore

this trend. The key word is collaboration with other companies. This does not

only mean joint development between automakers, but also synergy with sensor
manufacturers and electronics companies, otherwise it will be difficult to make up
for the gap that has been opened up with foreign manufacturers.
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Far East Report

Continued from page 11

Procurement of batteries, which we have discussed in previous articles, will also
be a major issue. The market where a company's stock price rises simply by
announcing its EV strategy is over. From now on, a company will be judged on its
profitability, and whether it can turn EVs into profits. PSR
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Far East: South Korea Report

By Akihiro Komuro, Research Analyst, Far East and Southeast Asia

LG Chem To Build Plant for Auto Battery Materials in Korea

LG Chem says it will build a cathode material plant for automotive battery materials
in Gumi, central South Korea. LG Chem has the second largest automotive battery
business in the world. They will continue to invest in increasing production in the
materials field to meet the increasing demand and plans to start mass production
by 2025 and will build a dedicated line for cathode materials with high nickel
content, called NCMA, which can increase the output of batteries.

LG Chem’s new plant will be its fourth; it has two cathode material plants in
operation in Korea and one in China. The current production capacity is 80,000
tons. LG Chemical produces its own cathode materials, separation membranes,
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LG Energy, which is
growing rapidly against
the backdrop of the
global shift to EVs,

is scheduled to be
listed on the Korean
stock exchange in

late January, and LG
Chemical, the parent
company of LG Energy,
is also searching for a
new pillar of growth

and adhesives, and supplies them to LG Energy Solution, its battery subsidiary.
LG Chem is working with Toray Industries, Inc. to secure the amount of separation
membrane to be procured.

LG Energy, which is growing rapidly against the backdrop of the global shift to
EVs, is scheduled to be listed on the Korean stock exchange in late January,

and LG Chemical, the parent company of LG Energy, is also searching for a new
pillar of growth. Judging that demand for battery materials will continue to grow
for the time being, the company decided to invest in increased production of key
components.

Source: The Nikkei

PSR Analysis: LG has been very active. LG Energy Solutions has agreed to team
up with Stellantis in North America to establish a joint venture to produce batteries
for EVs. This is the second battery joint venture for LG Energy Solutions in North
America. It has already formed a joint venture with GM. As for other Korean
companies, SK Innovation announced a joint venture with Ford and Samsung SDI
announced a joint venture with Stellantis. All three Korean battery giants have now
entered into a joint venture with the North American Big Three and have decided
to build a large-scale battery plant.

The establishment of a battery materials plant in Korea, as announced in the
article above, is clearly aimed at increasing their international presence in the
battery field where demand is expected to grow.

The cathode material, which accounts for about 40% of the battery production
cost, is an important material that determines the battery's capacity, life span, and
other important performance characteristics. The cathode material, together with
the anode material, separation membrane, and electrolyte, is called the four major
battery materials.

The construction of the Gumi plant is a dedicated line for NCMA (nickel-cobalt-
manganese-aluminum) cathode materials for next-generation EV batteries, which
LG Chem is intensively developing. The NCMA cathode material is a product that
integrates LG Chem's best material technology. It is characterized by an increase in
the nickel content, which determines energy density, to the 90% level, and by the
use of aluminum, which enhances safety and provides excellent stability and output.

The battery environment for EVs in Korea, led by LG Chem, is growing rapidly,
but at the same time, we hear that the shortage of human resources is becoming
more Serious.

However, in the long run, this problem will be solved. As it is common for growth
industries to naturally attract talented engineers. In the past, there have been
some problems, such as a large-scale recall due to battery ignition problems,
but these problems have been overcome and the presence of Korean battery
manufacturers is expected to increase in the future. PSR
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While Chinese and
Korean manufacturers
are aggressively
entering the

market, Japanese
manufacturers, which
hold an 80% share of
the new car market,
have not made any
significant moves.
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SouthEast Asia: Indonesia and Thailand Report

By Akihiro Komuro, Research Analyst, Far East and Southeast Asia

Japan, Don't Miss Out On Southeast Asia's Shift To EVs

Competition in the development of EVs is fierce, and the momentum for

their introduction is growing in Southeast Asia. While Chinese and Korean
manufacturers are aggressively entering the market, Japanese manufacturers,
which hold an 80% share of the new car market, have not made any significant
moves.

Although the COVID-19 disaster has brought the market to a standstill, Southeast
Asia, with a population of 660 million and a rising middle class, will continue to be
a promising growth market.

A proactive EV strategy is required to protect the current market dominance. In
Indonesia and Thailand, the two largest markets in the region, Japanese cars have
a 90% share of the market. However, it is only the Chinese and South Koreans
who are providing the buzz about EVs.

In Indonesia, South Korea's Hyundai Motor Co. will begin producing EVs in March
at its completed vehicle plant that recently went into operation. For the time
being, it will rely on imports for key components, but it is building a plant for mass
production of onboard batteries in collaboration with LG Group, another Korean
electronics giant.

In Thailand, China's SAIC Motor Group and Great Wall Motor have already started
selling EVs. The latter plans to start mass production of EVs in 2023 at a plant

it acquired from GM in the US. Compared to China and South Korea, which are
trying to secure a scale of production with an eye to exports, Japan is generally
cautious, with Toyota and Mitsubishi considering local production of EVs in
Thailand starting in 2023.
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If Japan continues to
give reasons why it
can't, it will find itself
in an "innovation
dilemma" where the
winners of existing
businesses lag behind
in entering new ones.

There is a reason for this reticence. In Southeast Asia, thermal power generation
using coal and natural gas is the main source of electricity, and the government
claims that increasing the number of EVs alone without the support of renewable
energy sources will not reduce greenhouse gas emissions. There is also a delay in
the development of charging facilities. There seems to be a desire to prioritize the
production of EVs in Europe, the U.S. and China, where environmental regulations
are stricter and purchasing power is higher, while leaving Southeast Asia as a
production base for gasoline and diesel vehicles.

However, the demand for the introduction of EVs by the governments of various
countries is not only for environmental measures, but also for the creation of next-
generation industries. Chinese car manufacturers have begun to build their own
charging facilities in Thailand.

If Japan continues to give reasons why it can't, it will find itself in an "innovation
dilemma" where the winners of existing businesses lag behind in entering new
ones, and Japan may see China and South Korea cut into its tiger markets. Japan
needs to be more proactive in demonstrating its support for the shift to EVs in
Southeast Asia while engaging in dialogue with the governments of other countries.

Source: The Nikkei

PSR Analysis: The views expressed in this article are exactly what | am concerned
about. As | have mentioned many times in past PowerTALK™ News articles, there
is a risk that the shift to EVs will result in the loss of the presence of Japanese
manufacturers in the Southeast Asian mobility market, which has been built up
through the great efforts of their predecessors, not only for automobiles but also
for motorcycles.

The trust that the Japanese brand enjoys among local citizens today is very
strong. This is only because the industry itself, including the maintenance network
from dealers to repairers, has been nurtured and a system to respond to users'
problems and concerns has been built locally. The fact that they listened to local
demands and reflected them in their products was also significant.

However, Chinese and Korean companies, which have price competitiveness
that far surpasses the products of such Japanese manufacturers, are looking for
business opportunities by taking advantage of the preferential measures offered
by Southeast Asian governments, such as EV subsidies and tax exemptions when
attracting investment.

Southeast Asia, where purchasing power was weak and motorization was
considered to be a long way off, no longer exists. Especially for EVs, there are
abundant resources for battery materials, and the potential for the EV market to
grow is high. Demand is particularly strong in urban areas, and if the right product
with the right price and quality is introduced to the market at the right time, it will
be accepted, even if it is not made in Japan. PSR
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Southeast Asia Report
Continued from page 18

A specialized and
independent “India
Semiconductor Mission
(ISM)” was launched
Dec. 29, 2021, to

drive the long-term
Strategies for developing
a sustainable
semiconductor and
display ecosystem in
India.
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India Report

By Aditya Kondejkar, Research Analyst — South Asia Operations.

Cabinet Okays Rs 76,000-cr Semiconductor Plan

The India Cabinet has cleared a Rs 76,000-cr incentive plan for
semiconductors that will set up more than 20 semiconductor
design, components manufacturing and display fabrication units
over the next six years.

A specialized and independent “India Semiconductor Mission
(ISM)” was launched Dec. 29, 2021, to drive the long-term
strategies for developing a sustainable semiconductor and
display ecosystem in India. The ISM will act as the nodal agency
for efficient and smooth implementation of the schemes on semiconductors and
display ecosystem.

Aditya
Kondejkar

Read The Article

On December 15, 2021, India’s Union Cabinet approved the Program for
Development of Semiconductors and Display Manufacturing Ecosystem in
India, with an outlay of US$10 billion (INR 760 billion) for the development of a
sustainable semiconductor and display manufacturing ecosystem in India.

The Minister of Electronics and Information Technology, Ashwini Vaishnaw, has
announced that all programs have been uploaded on the website and a portal has
been prepared for receiving the applications.

It is hoped the Program for Development of Semiconductors and Display
Manufacturing Ecosystem in India will position the country as a global hub for
electronic system design and manufacturing. The much-needed package for
the sector comes at a time when India is facing a component shortage that
has crippled the Indian automotive, consumer electronics, and mobile handset
manufacturers. PSR
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CV Link"

We know trucks and buses.

CV Link™ is the leading source of
global production, forecast and
specification data for on-highway
commercial vehicles.

CV Link™ contains OEM names,
brands, and models, engine model
detail, and qualitative analysis of
OEMs and product platforms.

Call today. +1 651.905.8400, or
email us at info@powersys.com.

Call Today.
Why wait for success?

Research

Data - Forecasting - Solutions™

1365 Corporate Center Curve
St. Paul, MN 55121

+1 651.905.8400
WWW.POWErSYS.com

Russia Report

By Maxim Sakov, Market Consultant, Russia Operations

KAMAZ Launches 720 hp Engine

KAMAZ said it is installing new 6-cylinder engines working on
methane gas and having 720 HP on its trucks. Switching to NG
fuel is one of the main trends of the Russian automotive giant. It
builds Inline 6 and V8 engines

x Inline 6 cylinders engine will be made in several versions but the
720 hp will be available in the top model only. For the economy
segment, the OEM will offer a 450 hp engine; the price of this
model will be significantly cheaper.

Maxim
Sakov

Read The Article

PSR Analysis: A few years ago, KAMAZ started developing new 6-cylinder inline
engines in co-operation with Liebherr. The R&D now is program successfully
expanding into a new stage, developing a new range of HHP NG-powered
engines. PSR

Autotor To Produce Two Models of Electric Cars in 2023

Autotor said it plans to start mass production of electric cars next year. One of the
new models will be a city car for young drivers, and second one will be a car for
people with limited liabilities.

The OEM already has developed a concept vehicle with the designers from
Europe, and there are plans to assemble a test lot of several thousand electric
vehicles in 2023. Three possible OEMs are considered as partners in the venture:
Kia, Hyundai and BMW.

Read The Article

PSR Analysis: Considering that there is almost no market for electric passenger
cars in Russia, the OEM can expect limited demand for these new cars. And
without massive development of a charging infrastructure, there will be no chance
for this market to develop. Additionally, climate conditions also add problems for
electric car owners and reduce their sales potential. PSR

Ural To Produce Axles for Heavy Trucks

The Fund of Industrial Development has approved a loan of US$ 27 million (2 Bin
rubles) under the “Priority Projects” program, which will allow Ural to build axles
at a new production facility. The new site will allow OEM to double production of
heavy load trucks and to create about 4,000 jobs.

Currently, these axles are being purchased in China. Ural is going to make this
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product for its own use, and for sale to other truck makers. Production under the
program is expected to begin in 2023.

Russia Report The money will be spent to purchase automatic lines with CNC control to work

Continued from page 20 on drums, hubs, and brake disks, and also for renovation of forge production.
In 2025, the OEM plans to make at least 18,800 drive axles for its own needs,
and about 5,000 components for special machines. Under the project, Ural will
produce 13 models of on-road axles, and 20 axle models for road construction
machines.

Read The Article

PSR Analysis: This is another example of State support for the Russian automotive
industry. PSR

Ford Automotive Plant Sold To Korean Sungwoo Hitech

The South Korean company Sungwoo Hitech, a manufacturer of auto components

that is part of the Hyundai group, has purchased an abandoned Ford plant in
COMPONENTS | vsevotnsk
Looking for component data? Details of the deal have not disclosed. However, the plant, which is partly stripped
We can help. and which has been idle for two years, is being sold for US$ 20 million, a total

considered to be far below market value.
Many components are already included

in our databases. If the ones you require For now, the new owner said it is not planning to resume car production there,
forreyr;out, we may be able to identiy them but the company said it is going to rehab the plant and start production in 2023.
Sungwoo Hitech said at this time it plans to invest about US$ 70 million and

The Components & Consumables employ 520 people. Production capacity will be about 265,000 units per year.
Module Directory provides a quick
overview of components data available in
our EnginLink™, OE Link™, CV Link™
and PartsLink™ proprietary databases.

Sungwoo Hitech has been working in Russia since 2010. With production in
Leningrad region, it supplies the Hyundai plant with bumpers and frames for car

doors.
The modules are not stand-alone
products; they can be purchased only Read The Article
as part of a subscription/extract to one of
the databases, EnginLink™, OF Link™, PSR Analysis: The trend of Western car makers yielding the Russian market to
CV Link™ or PartsLink™. . - - . . .
companies from Asia is clearly visible. However, this purchase is puzzling because
Call today. +1 651.905.8400, or email it's not clear what product the new owner is going to produce in the plant. PSR

us at info@powersys.com.
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Meeting Your Information Needs

Power Systems Research (PSR) has been providing world class business and market
intelligence on power equipment to industry leaders for more than 40 years. A
comprehensive range of database products and strategic analysis services is available
to meet your planning needs. For more information, visit us at www.powersys.com.

e EnginLink™ — Engine Production-Forecast Data

e  CV Link™ — Commercial Vehicle Production-Forecast Data

e OE Link™ — Original Equipment Production-Forecast Data

e  OE Link-Sales™ — Original Equipment Sales-Forecast Data

e  PartsLink™ — Engine and Original Equipment Population Data

e MarineLink™ — Boat Production and Engine Installation Data

e MarketTRACKER™ - Several individual quarterly syndicated surveys
e  PowerTRACKER™NA — North American gen-set syndicated survey
e Call Center - In-house calling capability for custom surveys

e Market Studies — Conducted more than 3,100 proprietary studies

e Component Modules — Special component packages with databases

PSR is the leading source of global production, forecast, and population data for
equipment and vehicles powered by IC engines and electric and hybrid powertrains.
PSR has been tracking the production of on-highway and off-road vehicles and
equipment since 1976. We use this data to develop targeted forecasts by industry
segment and region. Our team of experienced analysts works with OEMs, engine and
component manufacturers, dealers, fleet managers and industry experts to compile
detailed and focused data that has become an industry standard. PSR analysts
combine our data with industry intelligence to create unique, spot-on solutions to our
clients’ needs.
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