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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 more than 40 years. How can we help you?
For details, call +1 651.905.8400 or email info@powersys.com. www.powersys.com
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PowerTALK™ News Available in Japanese

To better meet the needs of our readers who prefer to read PowerTALK™ News in
Chinese or Japanese, we now offer articles from Asia in Chinese and Japanese, as
well as English. Click here to read directly in Japanese.
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Power Systems Research Offers Truck Data
Need Medium and Heavy Truck Data? We've Got It!

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.

FIE Axles Turbos Transmissions

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

.| .
e e g Listen To New PSR PowerTALK Podcast
EnginLink
Now, you can listen to the leading analysts and editors from Power

If you need engine data and Systems Research discuss the outlook for powertrain news each
forecasts, you need EnginLink™ PSR Tuesday by region and by targeted industry segments on PSR
PowerT, PowerTALK Podcast. PSR

e im o
EnginLink™ is the definitive source |y, 4he PSR PowerTALK Podcast Archive.
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 Truck Prod uction Index
power sources used in off-road
equipment and on-highway vehicles. By Chris Fisher, Senior Commercial Vehicle Analyst

and Jim Downey, Vice President - Global Data Products
Call today. +1 651.905.8400, or

email us at info@powersys.com. Q2 2021 Truck Production Climbs 193.5%

Call Today.
Why wait for success? Power Systems Research  St. Paul, MN — The Power Systems Research Truck

Production Index (PSR-TPI) increased 193.5% year-
P over-year (Q2 2020 to the Q2 2021), moving from 46
ower to 135. For the three-month period ended June 30,

Systems Truck Production Index 5451 (1 2021 to Q2 2021) the TP! climbed 15.4%,
ResearCh increasing from 117 to 135.

Data - Forecasting - Solutions™

1365 Corporate Center Curve The PSR-TPI measures truck production globally and across six regions: North

St. Paul, MN 55121 America, China, Europe, South America, Japan & Korea and Emerging Markets.
+1 651.905.8400
WWW. POWErSYS.Com This data comes from OE Link™, the proprietary database maintained by Power

Systems Research.
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Overall, medium and heavy truck demand will finish the year on a strong note and
continued strength is expected into 2022. On-going supply chain disruptions will
continue to impact production throughout the rest of the year and possibly into 2022.

TPI Report

Continued from page 2

Except for China, all regions are expected to experience solid
commercial vehicle demand growth this year and into 2022.
Chinese heavy truck demand is expected to decline this year
primarily due to the implementation of the China VI emission
regulations that adds cost to the vehicles but no significant
improvement in fuel economy.

North America. In the United States, freight demand remains
extremely strong and freight rates very high primarily due to high
levels of consumer spending and the overall strong economy.

While the demand side is very strong the supply side is where
the issues lie concerning medium and heavy truck production.
The on-going issues with the supply chain are expected to
continue for the remainder of the year and possibly into 2022 as

Jim OEM'’s continue to have difficulty sourcing various components
Downey such as semi-conductors.

While the 2021 class 8 truck order boards are mostly filled and orders for next
year are also expected to be strong, there are some concerns surrounding higher
levels of inflation. On-going supply chain disruptions, worker shortages and
possible negative effects from high levels of government spending could fuel
higher inflation moving forward. PSR

Read The Complete Report Here.

PSR Research Report

By John Krzesicki, Business Development Manager

Edge Computing Brings Data Closer To Home

Cities, nationally and globally, are embarking on innovative
efforts to harness the benefits of rapidly emerging technologies
to improve citizens’ quality of life, increase operational efficiency,
and enhance economic vitality and sustainability.

These efforts often involve changing the nature of data storage
John and transfer, primarily by moving these steps from data storage
Krzesicki “clouds” to local data centers closer to the application.

Since Power Systems Research began tracking global equipment manufacturers
in 1976, its analysts have been aware of new technologies and electrification
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Edge data centers
also feature many
micropower grids, not
a small number of
wide-spread grids that
could disrupt large
areas and hundreds
of thousands of
individuals if they fail.

trends such as these which can affect future markets. Today, we're closely
following these changes in data transfer and storage.

We're especially interested in the two essential metrics of data handling change—
volume and processing time— because the structure of data networks also is
changing. In many cases, it's not practical to send vast amounts of data to the cloud
to be processed and then wait for the results. Now, it's often necessary to have
smaller data centers located near the activity, at the edge of the action, if you will.

Edge data centers also feature many micropower grids, not a small number of
wide-spread grids that could disrupt large areas and hundreds of thousands of
individuals if they fail.

There are growing advantages and applications for edge data centers.

Communities mainly benefit from their high-tech economy, as companies
incorporate many of these new capabilities. The residents of these communities
can take advantage of new technology and the talented workforce that expects its
city to benefit from technology effectively.

A so-called smart city leverages advances in sensors, devices controllers, and
instruments that are connected to the internet and other systems — essentially the
Internet of Things (IoT) technologies — to produce data that can be analyzed to
inform decisions, improve services and optimize operations.

Advances in analytics and machine learning can support the city in moving from
reactive to proactive actions and eventually to predictive processes. Potentially,
this approach could produce a bright future for large urban cities. So, what about
rural communities?

When connectivity helps rural communities thrive, it produces multiple benefits
for residents, businesses, states, and the nation as a whole.

Business. Businesses can access new, previously untapped markets—finding
new customers or designing new products to meet the needs of emerging
customer segments. Companies can provide flexibility for employees who may
want to live in rural communities and telework, at the same time they tap into a
broader talent pool and improve retention rates.

With access to new sources of talent, businesses can gain new perspectives,
innovations, and ideas. Agribusiness players, for example, can easier access
people who grew up on farms and understand the business needs of farmers.

Finally, connectivity can enable new ways of working and increase access to
technologies that streamline operations, increase efficiencies, and create more
overall productivity. These improvements could transform businesses and even
whole industries.

States. States could be better positioned to serve the needs of their people,
gaining insights into uniqgue community requirements and matching delivery
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of critical programs and funding to people. Continuous access to network
infrastructure can improve interoperability and interconnectivity between rural and
urban areas, better connecting regions across states.

‘ Click Here To Go To Page 1

PSR Research Report

Continued from page 4 Rural residents can stay virtually and physically connected with nearby urban
hubs and suburban towns that offer unavailable opportunities at home, reducing
flights from rural areas. Rural and urban interoperability can create opportunities
for “smart regions” that share best practices and collaborate on common issues.
Also, states can close gaps in critical areas of development for distressed pockets
of the state along several dimensions (such as workforce development, health
care, and education), producing a higher-skilled labor force that can work with
complex technology to drive innovation and growth ultimately.

The nation. Improving quality of life and employment options may help reduce
poverty rates and associated epidemics. By better engaging communities and
residents, the federal government can improve its feedback loop, helping it to
improve customer service and better match federal programs to people’s needs.

These communication channels could also help give people living in rural areas a
greater voice in government. Finally, the concept of intelligent rural communities
could drive benefits for the entire nation, increase efficiencies in industries

such as agriculture, manufacturing, education, and health care to stimulate the
economy and improve the gross domestic product.

In short, helping rural America helps the nation and enhancing connectivity
could help millions of Americans thrive and pave the way for rural communities to
prosper. PSR

DATAPOINT: NA Excavators
19,900

By Carol Turner, Senior Analyst, Global Operations

19,900 units is the estimate by Power Systems Research of the number of
Excavators to be produced in North America in 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 combined plant totals of 47.5% Caterpillar leads in production

LIKE WHAT YOU SEE? of excavators in North America. In second position is Doosan Bobcat with 22%;
To ensure that you continue th|rd, is Deere-Hitachi with 14.5%.

to receive your complimentary

copy of the PowerTALK™ News Exports: Collectively, up to 30% worldwide.

report each month, Sign up now.
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Production of
excavators in North
America decreased
9% in 2020, largely
because the global
pandemic made
2020 challenging
across most
industries.

Trends: Excavators are heavy pieces of equipment designed for large scale
projects for a variety of sectors that include construction, mining, and industrial
activities. Despite the recent lull in production, excavators are a popular device for
construction activities.

Production of excavators in North America decreased 9% in 2020, largely
because the global pandemic made 2020 challenging across most industries.
The off-highway segments (agricultural, construction and industrial) saw dramatic
production drops in 2020 compared to 2019.

Another factor in the recent decline is the fact that purchasers are choosing
backhoe loaders that are more versatile than excavators. Expect production to
gain an additional 3% by 2025.

As fabrication has resumed, assembly is back on track for 2021 with an expected
gain of 9% from last year to a total of about 19,900 units.

One example of the rebound: Doosan Bobcat North America, a global leader in
the compact equipment industry, is celebrated the completion of a $26 million
expansion at its manufacturing facility in Litchfield, Minn., in Q2 2021. The
15-month project nearly tripled the size of the facility, from 70,000 square feet of
office and manufacturing space to nearly 200,000 square feet. PSR

North America Report
Strong Post-Pandemic Growth Expected into 2022-23

By Yosyf Sheremeta, PhD, Director, Product Management & Customer Support

SUMMARY. After the GDP declined 3.5% last year, the worst
performance in almost 75 years, the US economy is set for a
strong comeback. There are many reasons to be optimistic about
the economy for the next few years, including strong readings of
macro-economic factors combined with the economic cycle reset
backed by government initiatives and policies.

Yosyf Our positive outlook is based on the reviews of key economic
Sheremeta indicators, including GDP, unemployment, and inflation.

During H1 2021, we witnessed a strong level of activities and a rebound for many
industries. As local governments eased lockdown restrictions, service-oriented
industries gained traction and that translated to an overall increase of economic
activities across many industries.

We expect this level of rebound to continue and we now expect even stronger
overall growth for 2021. The US economy is on track to reach or even surpass the
growth level of 1984 — the highest one since 1950s. In the near term, consumer
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spending will help drive demand and support the strong growth trend.

Many factors contribute to such upbeat projections. Strong macro-economic
data provided a solid basis for future growth. Government stimulus to consumers
as well as businesses combined with investments into a sustainable economy,
and technology development will continue to drive demand in the near term. A
future infrastructure bill will also serve as a catalyst to generate new demand and
continue the economic expansion for several years.

We have mentioned the electrification trend of vehicles and equipment in the
past. We expect these developments and trends to accelerate in the near future.
In particular, we expect new developments in battery technology, and also with
hydrogen power. The impact of this electrification will touch a majority of the
applications/products that we track in our databases. We already see viable
alternatives to ICE powered products entering the market during the next 12-36
months, and this trend will accelerate in the mid-term.

We continue to see a favorable fiscal policy and a stable economic situation in
the US. At this time, we expect it will take at least until 2022-2023 before GDP
surpasses its Q4 2019 peak. Fiscal policy with near zero interest rates, which
government has promised to keep in place for the next 12 months, will provide a
good platform for the economic recovery and allow us to look optimistically into
2022. We believe this is a critical factor as it re-assures both consumers and
businesses of low interest rates and it helps drive demand for goods and services.
Even then, once the interest rates are lifted from the flat zero levels, we believe
they will still provide favorable conditions to continue economic expansion.

The key factor and the foundation to the economic recovery is strong fiscal policy.
With extra cash in the hands of US consumers, combined with low interest rates,
and strong growth expectations, inflation concerns have re-surfaced in H1 2021. As
of June 2021, annual inflation for the 12 months ending in May was at 4.99%. In
just one month the inflation rate increased by 0.83% from 4.16% as of April 2021.

Increased inflation concerns have put a break on stock market growth, especially
to growth-oriented companies such as the technology sector. However, given the
current macroeconomic levels, we do not expect any significant change to fiscal
policy (such as interest rate increases) this year. Current conditions provide a solid
outlook and reassurance for future recovery and growth at least for another 12-18
months.

We have mentioned significant improvements on the employment market during
last 6-9 months, however the trend experienced a slowdown in early Spring 2021.
The latest readings from June 4, 2021, showed the unemployment rate at 5.8%.
While the rate improved from Q1 2021, (April 2021) at 6.2%, it is still significantly
higher than the pre-pandemic rating in February 2020 of 3.5%.

The number of unemployed persons as of June 2020 was at 9.3 million vs.
10 million in March 2021 and 5.7 million in February 2020. We expect the
employment market to continue to improve in the H2 2021; it may take at least
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another year and a favorable economic situation to fully recover employment to
the rate of 3.5%-4.5%. The labor force participation rate was little changed at
61.6% in May 2021.

Housing starts statistics experienced a slowdown in Q1 2021, however they
rebounded during Q2 2021 at 1.572 million in May of 2021. The building
materials market continued to experience pricing pressure as well as supply
chain issues which slowed growth. We expect this trend to continue in the near
future. Another factor that contributed to the slowdown was rising mortgage rates,
primarily driven by a rise in Treasuries. However, given the strong outlook for the
economy, we expect the housing market to remain strong, which will directly help
drive growth in segments like Construction, Industrial and L&G.

Across all market segments, we expect overall total OEM equipment production
numbers to rebound in 2021 from 2020 losses. Cumulatively, OEM production in
the US experienced a decline of 13.1% in 2020 vs. 2019. We expect growth in
2021 of 8.0% vs 2019. This estimate is slightly lower by 0.1% than the previous
estimates in Q1 2021 at 8.1%, mainly due to the slower recover pace in the
Spring of 2021. The key driver of the growth in 2021 will be strong fiscal policy
and accelerated growth in H2 2021. At the same time, the recovery and growth
will vary considerably among segments.

As expected long before the pandemic, the Medium and Heavy Vehicles Segment
was due for a slowdown and a reset. This segment in 2020 suffered the worst
performance among all industry segments; however, it will also lead the recovery
in 2021 and will post the highest growth rate at 30.5% vs significant loses in 2020.
We continue to see significant improvements in this segment with sustainable
demand over the next 18-24 months. Furthermore, we estimate an additional gain
of 6% in 2022 vs 2021.

Consumer-oriented segments experienced significant market deterioration with
the Passenger Car segment leading the decline at -25.1% in 2020 vs 2019. The
next leading segment was Minivan/SUVs at -16.3% in 2020 vs 2019. We expect
passenger car production to remain flat in North America while Minivan/SUVs to
regain ground in 2021 at 10.1%.

As economic conditions improved during the last three months, we expect a rapid
increase in demand for products to follow in most markets, starting in H2 2021.
At this time, we forecast year 2021 growth to be in the low single digit vs 2020 at
8.0%, and we see an 9.7% additional gain in 2022 vs 2021. Overall, for all OEM
equipment sectors, we expect it will be 2023 or 2024 before the total volume
units produced in North America reaches pre-pandemic levels of Q4 2019.

Here are our views on several key industrial segments.

AGRICULTURAL. As the post-pandemic recovery continues, we expect the Ag
segment to follow other industrial and heavy equipment industries. In 2021, we
project the growth of agricultural equipment and machinery in North America
to be at 9.8% vs 2020. Additional growth is projected for 2022 at 13%. The
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Our most recent
overall projection

on construction
equipment and
machinery production
is positive at 8.9% in
2021 vs 2020, which
is slightly higher than
Q1 2021 estimates.

recovery will be steady, and we expect levels of production in 2022 to reach
those of 2016-2017.

CONSTRUCTION EQUIPMENT. We expect the Construction machinery segment
to follow strong economic recovery patterns. Our most recent overall projection on
construction equipment and machinery production is positive at 8.9% in 2021 vs
2020, which is slightly higher than Q1 2021 estimates. Furthermore, we expect
additional growth of 9.7% in 2022.

INDUSTRIAL. This segment typically follows the general economy, and the
construction industry trends, with some minor equipment exceptions, such as
forklifts. Currently, we expect an overall growth in production numbers at 9.6% in
2021 vs 2020 with additional growth of 12.4% in 2022.

The main drivers for the segment are small industrial equipment, material handling
and forklift applications, where the demand remains strong. Furthermore, material
handling is supported by stronger levels of freight, and we expect this trend to
continue in 2021-2022.

Consumer sectors, including LAWN AND GARDEN, PASSENGER CARS,
MINIVANS AND SUVs as well as RECREATIONAL PRODUCTS look very
promising for the next few years. Not only have these segments entered a
new cyclical uptrend, but they will also benefit from favorable fiscal policy and
increased demand driven by the economy re-opening.

LAWN AND GARDEN. This segment typically follows a similar pattern to other
consumer products; however, given the circumstances related to lockdown, the
L&G sector performed very well in 2020 (production was flat in comparison

to 2019). We estimate L&G to continue strong performance, driven by healthy
demand at 6.8% in 2021 vs. 2020 with additional growth of 9.9% in 2022. During
the past year, the segment has suffered supply chain issues.

During the past few quarters, we have been gathering intelligence on new electric
models, and we will be completing data and releasing them to our client databases
over the next few quarters. Given current market circumstances and the trend in
the industry, we believe electric models will follow similar growth rates to its ICE
units and will greatly gain market share at the expense of ICE-powered equipment.

PASSENGER CARS and MINIVAN/SUVs. Strong demand supported by low
interest rates and a re-opening of the economy will help these segments regain
ground in 2021. At the moment, we expect the segment to show healthy growth in
2021, mainly due to a low base in 2020.

However, given the current trend, specifically the market transitioning to SUVs,
the production volumes of passenger cars may never fully come back to the levels
of 2016-2017. We estimate production for passenger cars to be flat in 2021.
Additional growth of 10.7% and 7.8% is expected in 2022 and 2023, respectively.

Over the past few years, the Minivans/SUVs segment has been enjoying growth
and taking share from passenger cars. Nevertheless, the overall production has
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declined at 16.3% in 2020 vs 2019. We estimate the rebound in 2021 to be at
10.1% vs 2020. Steady recovery next year is estimated to continue in the following
years at 10.9 and 6% in 2022 and 2023, respectively.

We have already started to witness introduction of EV technology across all major
OEMs, and we expect this trend to significantly accelerate in the next 2-4 years.

POWER GENERATION. This segment will mainly follow other industrial segments
and will gain 8.1% in 2021 after being almost flat in 2020 vs. 2019. The recovery
will mainly depend on improved economic conditions in the region and worldwide.
We expect the segment to continue to improve in 2022 at 8.9% vs. 2021. Key
demand drivers for the segment come from data centers, healthcare, and
infrastructure development.

RECREATIONAL VEHICLES. Recreational Products follow similar patterns to
other consumer products; however, the pandemic provided a solid growth boost
for the segment. We project a strong year at 9.8% growth in 2021 vs 2020, and
8.5% in 2022 vs 2021. PSR

Europe Report

By Natasa Mulahalilovic, PSR MarineLink Product Manager

HanseYachts Group Reports ‘Exceptional Year’

German boat manufacturer HanseYachts AG has announced
preliminary financial results for 2020-2021 that it has described
as “exceptional for the company in all respects.”

The group, established in 1990, manufactures sailing, motor
yachts and luxury sailing, and motor catamarans under the
brands Hanse, Dehler, Moody, Privilege, Fjord and Sealine.

Natasa Boats are produced in Germany and France, and are equipped
Mulahalilovic - \ith Volvo, Yanmar and Mercury engines.

Despite the production problems caused by delays in parts supply, the group

achieved record results in 2020/2021, with the order book counting more than
1,000 boats. Previously, the group’s best year was 2007/2008 when 940 boats
were ordered. The revenue this year is expected to be more than € 230 million.

The company says the increased demand comes from the pandemic environment
and the heavy on-line promotion of boats. As trade shows did not take place
during 2020 and the first half of 2021, the company developed an attractive and
detailed on-line presentation of boats which helped potential buyers to make a
purchase decision. Hanse Group is considered an industry leader in digitalization.

Hanse boats size, range, quality, navigation system and comfort meet consumer
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Boating is becoming
a preferred choice

of families looking

for a safe and secure
vacation which avoids
mass tourism and
travelling by train or
plane.

requirements for easy, safe, and comfortable boating on most waters.

Expecting a positive trend in demand, the group plans to increase sales numbers
and revenues in the 2021/2022 year. The strategic plan of growth is based on the
acquisition of a seventh brand manufacturing motorboats in the range from 24

to 39 foot and powered with outboard engines. A new property of 27,500 square
meters recently has been acquired in Poland to accommodate a new brand and
provide an increases production capacity of 250 boats.

The group also is developing the company as a “Green Factory” using electricity
from renewable sources such as sun and wind. The company’s efforts and
achievements have been rewarded with German’s 100% Green Electricity
certificate. Being recognized as an eco-friendly company gives the HanseYachts
products added value which is highly appreciated by a new generation of a
pleasure boating consumers.

Boating is becoming a preferred choice of families looking for a safe and secure
vacation which avoids mass tourism and travelling by train or plane. PSR

Source: HanseYachts — Press release 30 June 2021 Read The Article

Brazil/South America Report

By Fabio Ferraresi, Director Business Development South America

Chinese Great Wall Acquires Mercedes-
Benz Facility in Sdo Paulo

Although the acquisition has not been confirmed by the
companies, the Journal “O Globo” published a report that an
internal communication to Mercedes employees about the
Fabio deal was released June 25 with technical details of the facility
Ferraresi confirming it meets the requirements of the Chinese company.

Source: Autoespoerte / O Globo Read The Article

PSR Analysis: It looks like the perfect match as it is a good opportunity for the
German car maker to sell the assets of the plant stopped in 2020 and it is in line
with the Chinese OEM strategy to expand business out of China by the acquisition
of existing companies or production structures. GWM did it in Thailand when it
acquired the plant of General Motors and it plans to do it again in India, again with
General Motors.

US $22 Billion in Green Hydrogen Projects in Brazil

From January to June, six Intention Letters to install H2V facilities have been signed
by companies and the total of investment involved is around US$ 22 billion. One of
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Continued from page 11

the players is the Australian Fortescue, one of the six biggest producers of iron ore
in the world. Companies of renewable energy such as the also Australian Energix
Energy and petrochemical as British Petrol are also behind the investment plans.

Source: Valor Read The Article

PSR Analysis: The investment is a sign of the presence of Hydrogen to power
MHV and Off Highway equipment, either for ICE, solely or combined with Diesel or
other fuel, or for Fuel Cells. Another step necessary for the success of Hydrogen
as a fuel for MHV and Off Highway equipment in Brazil is the infrastructure for
distribution; that should come along with the success of the production plants.

Tupy Developing Efficient Hydrogen Powered Engine

Brazilian Tupy is working with AVL and Westport Fuel Systems to develop a high
efficiency ICE powered by Hydrogen, targeting long haul Trucks. Tupy supplies
superior materials casting and high precision machining for high pressure
injection engines designed and tested by AVL and Westport. First outcomes of the
work are expected at the beginning of 2022.

Source: Automotive Business Read The Article

PSR Analysis: With the Zero Emissions target and the need for efficient fuel that
allow short time for refueling or recharging, Hydrogen looks promising. It can be
either used as a source for electricity with the Fuel Cells or burned in the engine
combined with other fuel or alone, as in this initiative. It is still preliminary and
depending on the results, it may be the salvation for many companies in the ICE
supply chain. PSR

Taiwan Report

By Erik Martin, Director — Asia Region

ENGIE EPS Acquisition May Create Euro-
Asian Powerhouse

TAIPEL. The acquisition of a 60.5% stake in ENGIE EPS by Taiwan
Cement Corporation (TCC) was finalized and completed in July.

The deal, which was announced in April, saw the Italy-
headquartered stationary storage and e-mobility solutions
subsidiary of French multinational Engie taken over by TCC subsidiary Taiwan
Cement Europe Holdings.

Erik Martin

What both parties get out of the deal

In a press release, TCC said it has now become a “major player” in electric vehicle
charging infrastructure as well as its newly acquired capabilities in building large-
scale battery storage systems and microgrids.
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To date, ENGIE EPS / NHOA has completed 300MWh of energy storage installations
and has 600MWh of projects under construction, including a solar-plus-storage

. project in Hawaii that combines 60MWac of solar PV with 240MWh of battery storage.
Taiwan Report

Continued from page 12 Through a partnership with Free2Move, a subsidiary of automotive OEM company
Stellantis, it is also deploying EV charge networks that include bi-directional
vehicle-to-grid (V2G) systems. Through the latter offering, the company is currently
installing a 25MW V2G project in Turin, Italy, which will provide a new “ultra-rapid

frequency reserve” service to ltalian grid operator Terna called Fast Reserve.

The vision shown by
TCC in expanding

beyond its traditional o o
TCC already owns a lithium-ion battery manufacturer based in Taiwan, called

business model into
the realm of global
alternative energy

E-Moli, which has 1.5GW of annual production capacity. Through this new deal
it is now the sole group based in Taiwan to have in-house R&D, manufacturing
and management capabilities across the value chain for clean energy and electric

mobility, it claimed. The company touted NHOA's strengths in digital software
solutions, including an artificial intelligence-driven energy management system
(EMS) and cloud-based monitoring platform.

solutions will position
the firm to be an
important player in
the development of
smart cities in laiwan
and other regions.

TCC said immediate opportunities ahead include installing large-scale energy
storage systems for Taiwan'’s various big industrial players. The battery systems
could reduce these entities’ peak demand use of electricity from the grid and
provide backup power as needed.

Source: Energy Storage News (by Andy Colthorpe, Editor) Read The Article

PSR Analysis: The vision shown by TCC in expanding beyond its traditional
business model into the realm of global alternative energy solutions will position
the firm to be an important player in the development of smart cities in Taiwan
and other regions. The key here is that TCC has a cohesive vision for bringing
together seemingly disparate elements.

Variable renewables — often hindered by inconsistent supply — once had to rely on
diesel or gas backup systems. Battery Energy Storage Systems (ESS) can free the
VRE source from dependence on fossil fuel generators, and support utilities by
increasing the availability of VRE supplied electricity.

EV charging infrastructures are one of the major hurdles for any city, province or
country trying to increase EV adoption and reduce consumer anxiety. By adding
Vehicle to Grid/Business/Home (V2X) infrastructure to the equation, EVs that
would normally sit dormant during the day in parking lots can be employed, as
needed, to provide supplemental energy throughout the day or night.

Certainly, none of these on its own, or even taken as a whole, constitutes a
panacea. There are serious challenges when it comes to battery technology and
the well-to-wheel impact. Experts I've talked to remind us that a full Life Cycle
Assessment (LCA), which calls for comprehensive CO2 emissions control during
energy generation, manufacturing, transportation, and recycling must be included
in future regulations. Without considering the whole picture, we are certain to miss
the mark. PSR
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Komatsu will provide
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Research Institute
(NRI) 5% each. The
company is well
capitalized with more

Far East: Japan Report

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

Sony Joins Komatsu's DX Alliance

On July 1, Komatsu launched EARTHBRAIN, a new company
for the digital transformation (DX) of construction sites. The new
company will provide services that will lead to significant cost
improvements by digitizing and analyzing data from construction
sites.

The parent company of the new company is LandLog, an loT
(Internet of Things) open platform company established by
Komatsu in 2017. The investors will be substantially replaced, and
some members of Komatsu's digital unit will be transferred to the new company.

Akihiro
Komuro

After approval by overseas authorities, Komatsu will provide 54.5%, NTT DoCoMo
35.5%, and Sony Semiconductor Solutions and Nomura Research Institute (NRI)

5% each. The company is well capitalized with more than 15 billion yen. Newly
added to the list are Sony and NRI. Sony has an advantage in image sensors. NRI
will provide its expertise in developing digitalization solutions.

than 15 billion yen.

Construction sites are aging, and there is a shortage of young workers. It is
estimated that within a few years, there will be a shortage of up to 1.2 million
skilled construction workers, or one-third of the required number. In addition, with
the spread of COVID-19, construction sites around the world are being urged to
reform their work styles.

In the 2000s, the company turned things around by introducing COMTRAX, a
system that uses IoT to track the whereabouts of construction equipment around
the world and achieved an astonishing V-shaped recovery from a serious deficit of
over 80 billion yen to an operating profit of 33 billion yen in just a few years. Times
have changed since then, and the speed of competition is increasing. The key to
growth will be whether or not the new company will be able to capture the needs
of the global field.

Source: Nikkei Business

PSR Analysis: Digitalization is a field where it is difficult to differentiate between
companies. However, Komatsu has a great track record of popularizing KOMTRAX,
and users' interest in and expectations for Komatsu's next-generation technology
are extremely high.

Sony, which has joined the newly established company, has an established
reputation in sensing technology and would be a suitable partner, and NRI
similarly has extensive knowledge in industrial IT solutions for digitization.
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to receive your complimentary
copy of the PowerTALK™ News
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Komatsu, the industry giant, to develop next-generation functions on its own. The
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company plans to accelerate development and improve quality by teaming up with
companies that have high technological expertise.

Far East Report I am of the view that the results of these actions by Komatsu will become the
Continued from page 14 global standard for what the next generation of construction equipment should be.

Komatsu's rival, Caterpillar, is also promoting digitalization, and | believe that other
construction equipment manufacturers will follow the lead of these two companies.
| predict that standards will emerge in the future that will allow equipment from
different manufacturers to communicate with each other. PSR

iR > HALR—
INE BBA - EEROEETIT UH—F7FURN
ORYVODDXES, V_—H5E EXRIFFZZ5NLD

7R, ORVIFBFRIRIBEDT IRV NSV R T+ —4—2 3> (DX) DfeddD
¥4t TEARTHBRAIN ZEREN Sz, IRBDT—2%2 72Ul DT
BT ET NBEAANKEGECOEONDY—ERERMET 2, it
REOYH20TEICERAILTlOTDA—T > T oy I+ —LD&t TR
A7, HEEEARBICANEZ. AR VDT IR VERBRDA ) \—&—305
EBY D, BALBDEAERZE TR YH54.5%, NTTRIEH355%, V_—+
SOVAY RV ) 1—2 3 XEFREEMIERT (NR) H5%d DEHTFE,
BASIZIS0EMAB T HRUARREIBV SEFIicbhoTzdh VZ—
©NRIfZ, VI—dER T — 8B A D, TEDE G EERH TS
Bl D1&E| =R, NRIET I 2DV ) 1a— 3V BEEED./ )\ %
’HEIT 5,

EERIRS CldmintiNER EFDHBEDRNRL WS, ERTREHEE
IFEELANC, BEHDIDDUCHBRKRI1206ADNEY GLTEHEEND,
IIAC FE AT DA VADBRIHLK T, HRDRRIG CHIERWEDL K
BHESNTWN B, [FILIE2000FM, HFPDEHDEZFI%Z 0T CIEET 52 A
TLTALNSY IR 2B AL ETEERL. 800U EDRAEIHRF
Do ZDEE CIB0RADEXRFLVD BEOVFEEZN LEIT T ©
DEFERIFEDY, BFRDAE—NIRE DTV B, SRIDF A=, 1
FROBFZO——RZRZATWIDDEIHD EROREEDZ D1,

HE: AEEIRR (—BEEIC KR ENA TSR ELRL)

PSRﬁ#ﬁ TIZ)INEBIRIIMEHEDERNEA L DS WD EF TH S, 12H\ O
TISKOMTRAX AR E R S B T KEREBEHHY . IV O MAFEIMRAND
1—# H OB PERRHEIFIERICE L,

SERFILIHRMICBE LY —— 3t Y I RIMCEFH B Y, /\—h
F—ELTUEBEZA D NRIGERRICT D2 DT HDESETY ) 1—/ 3
VICEBBTHRERF OV, BEEEALFIMKIC RIFHBEDORAEIL. %
FOBANCHZHARVEWZE BIFPIHEBEIRTIIEL L, BUOEMTZR 2

Questions, Comments? Contact Joe Delmont, Editor
jdelmont@powersys.com | +1 651.905.8422 | www.powersys.com © 2021 Power Systems Research | PowerTALK™ News | 15


https://www.powersys.com/library/powertalk-newsletter
http://www.powersys.com
mailto:jdelmont%40powersys.com?subject=
http://www.powersys.com
https://www.nikkei.com/article/DGXZQOUC087T40Y1A700C2000000/
https://www.nikkei.com/article/DGXMZO64787810Y0A001C2916M00/

Power Systems Research

Data - Forecasting - Solutions™

July 27, 2021

Far East Report
Continued from page 15

OE Link"

Your source for OEM
production and forecast data

OE Link™ is the definitive source of
global OEM production and forecast
data for with engine installation
detail for the full range of highway
vehicle and off-road segments.

And now it includes information on
electric and hybrid-drive systems.

Data includes model level detail
on vehicle, mobile and stationary
equipment applications in 13 key
industry segments.

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

[EEPIMERDRELZ Y I ZBG I LT AEDOINRE REDR EZIBST
W

NEARYDINSDT 7 3> DIERHN REROEEOED HD 7 O—/\
JVAZ D Z—=RITIE2 TV EWSRAZELTWVWS, OARVYDZA/NLTHBF

v ZRES—ET V) LA L TWODDN DR A—H—& T2 B¢
THRNUIESITRE STV EAD, BB A—H—DHERLTDBE %]

BEICT AR ESEIINSEFRAIL TS, PSR

Far East: South Korea Report

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

South Korea's SK and LG to Build EV Battery Plant in the
U.S. Joint Venture in the Gap between U.S.-China Conflict

South Korean automotive battery giants are moving into the U.S. market, with
SK Innovation teaming up with Ford and LG Chemical with GM to promote the
construction of an automotive battery plant. SK is planning to invest about 300
billion yen in the plant to produce 22 gigawatt-hours of automotive batteries,
enough to power 220,000 EVs on an annual basis. SK plans to invest about 300
billion yen in the plant to produce 22 gigawatt-hours of automotive batteries,
enough to power 220,000 EVs a year, and in a joint venture with Ford, the two
companies will invest 600 billion yen to build a giant 60-gigawatt plant.

SK's annual production capacity as of 2019 is only 5 gigabytes at its Korean plant.
The capacity is expected to increase to 30 gigawatts in 2020 with the launch of
plants in China and Hungary, to 85 gigawatts in 2023 with the addition of the US
plant, and to exceed 185 gigawatts in 2025 with the addition of the joint venture
with Ford. SK, a late entrant to the market, ranks sixth with a 5% share of the
global market in 2020.

With its bold investment decisions, SK is hurrying to rise to the top of the market,
and with orders worth 80 trillion won (about 8 trillion yen), it is pushing ahead with
plans to increase production in three locations in the United States, China, and
Europe.

LG Chem, the second largest company, is also expanding its investment at a rapid
pace, and has secured orders worth 15 trillion yen from a wide range of customers,
including GM, Hyundai Motor, Geely Automobile of China, and Tesla of the United
States. In the U.S., LG Chemical has partnered with GM to build joint venture
battery plants in Ohio and Tennessee with an annual production capacity of 30
gigawatts each.

The creation of these "U.S.-ROK alliances" was also influenced by the political
decision to leave China. CATL, which has announced a 1.5 trillion yen investment
plan, has production bases in China, including Guangdong, Fujian, and Sichuan
provinces.
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Not only the three
Korean battery makers,
LG, SK, and Samsung,
but battery makers
around the world are
aiming to take the
lead in the EV market
by increasing their
production capacity
fo compete with CATL
and other Chinese
companies.

With the Biden administration's strong desire to eliminate China from the

supply chain and promote home production, U.S. automakers have had to look
for partners outside of China. The South Korean government has positioned
automotive batteries as the "second semiconductor" and intends to develop them
into the next mainstay product after semiconductors, which are the backbone of
the country's economy, and aims to accumulate the battery industry by taking
advantage of the fact that it has three major companies in the world, LG, SK, and
the fourth largest, Samsung SDI.

Global market share of automotive batteries in 2020

SK Innovation
(South Korea)

509 Others

10.6%

A LG Chem

Panasonic (South Korea)
(Japan) 23.3%
18.1%

Source: The Nikkei

PSR Analysis: Not only the three Korean battery makers, LG, SK, and Samsung,
but battery makers around the world are aiming to take the lead in the EV market

by increasing their production capacity to compete with CATL and other Chinese
companies. Against the backdrop of friction between the U.S. and China, by
surrounding themselves with demand in the North American market, where Chinese
companies are unable to expand, orders from U.S. and European automakers will
probably increase in the short term. However, South Korea is an ally of the U.S. in
terms of security, while economically it has strong ties with China. It is searching for
just the right balance point but shifts in the political equilibrium can also be a risk.

Most automotive battery manufacturers are currently taking action to increase
production, but there is a risk of oversupply after the current supply shortage is
resolved. No one is talking about this at the moment because of the rapid increase
in demand, but | believe it is a point that should be considered. PSR
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As the growth of

the Chinese market
slows, China's Sanichi
Heavy Industries

is accelerating its
overseas expansion in
search of new sources
of revenue.

SouthEast Asia: Indonesia Report

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

Sany Challenges Komatsu's Grip on Indonesian
Construction Machinery Market

The battle between major Japanese and Chinese construction machinery
companies is intensifying in Indonesia. As the growth of the Chinese market slows,
China's Sanichi Heavy Industries is accelerating its overseas expansion in search
of new sources of revenue.

Komatsu, which has a stronghold in Southeast Asia, is responding by introducing
mid-priced machines and expanding its maintenance bases. Who will dominate
the growing market following China will also affect the power structure of the
construction equipment market in Asia.

The island of Sulawesi has a high concentration of nickel smelters, which are
used to make batteries for EVs, and reportedly about 70% of these smelters have
Chinese capital. According to Chinese media, in the first half of May alone, more
than 600 hydraulic excavators manufactured by Sanichi arrived in Sulawesi and
were transported to smelters and other facilities. The number of the company's
hydraulic excavators in operation in Indonesia as a whole has exceeded 5,000.

The company's weapons are its price competitiveness, which is said to be

about 20% lower than that of Japanese companies, and its sales capabilities in
conjunction with the One Belt, One Road Initiative. China outbid Japan for the
construction of a high-speed railroad linking the capital Jakarta with neighboring
Bandung. More than 500 units of Sanichi's construction equipment were used in
the construction of this high-speed railroad.

Uncertainty about the future of the Chinese market is behind the rush by Chinese
companies to develop overseas markets. The sales volume of hydraulic excavators
turned negative in April and declined by more than 20% in May compared to the
previous year, a reaction to the significant growth in 2020 due to the resumption of
infrastructure development after the convergence of COVID-19.

There are forecasts that the sales volume will decline by about 10% for the full year
of 2021. On the other hand, sales in Southeast Asia are strong. Komatsu expects
the demand for construction machinery in FY2021 (on a volume basis) to increase
by 10-15% from the previous year. In particular, Indonesia, which has the largest
construction equipment market in Southeast Asia, is expected to see a significant
increase in infrastructure investment in 2021, partly due to Corona's measures.
The construction of roads and railroads will be a commercial opportunity for
construction machinery companies.

In the January-March period, SANY's market share in Indonesia was 21%, close to
Komatsu's 22%. In the fiscal year ending March 2010, Komatsu expects its sales
in Asia, excluding China, to increase 73% from the previous fiscal year to 240.4
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Southeast Asia Report
Continued from page 19

billion yen. It will be the fourth largest region after North America, Latin America
and Japan, accounting for about 10% of the total. In Southeast Asia, the shadow of
China flickers in areas other than Indonesia. In Thailand, it is believed that Chinese
companies have come to account for about 30% of the market share over the past
few years and are chasing Komatsu, which is estimated to have about 50%.

The question is whether Komatsu will be able to maintain its market share by
introducing products in the mid-price range and providing a generous support
system while keeping its distance from price competition. Or will SANY be able to
make a breakthrough by bringing the balance between price and performance to
the fore? The competition in Indonesia is likely to determine the future profitability in
the emerging economies.

Source: Nikkei Asian Review

PSR Analysis: In the June issue of PowerTALK, | discussed the ties between
Japanese automakers and the automobile industry in Southeast Asia; a similar major
change is about to begin in the construction equipment segment there. In recent
years, Chinese and Korean construction equipment manufacturers have been
conducting sales activities to increase their market share, including setting up large
booths at exhibitions in Southeast Asia. One of the strong points of the Chinese
manufacturers is price. SANY has lowered the price by about 20% and improved
durability and other quality features. Komatsu, on the other hand, offers excellent
after-sales service through its distributors and is strong in mining equipment.

| have asked local users about their opinions, and up until five or six years ago,
Chinese products were not very popular because of problems with durability and
after-sales service. Many construction machines were purchased because they
were inexpensive, but the market was reluctant to buy them because they did

not respond well when they broke down. Today, however, the quality of Chinese
brands has improved dramatically, and this is a major threat to Komatsu and other
Japanese manufacturers.

The use of Chinese construction equipment is implicit in many of China's One
Belt, One Road policies, and this is one reason for the huge growth. Japanese
manufacturers are trying to differentiate their products in terms of function and
other factors without getting into a price war, but which will be more highly valued
by Indonesia and other Southeast Asian markets, price or function? The market
structure has the potential to change dramatically.
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CV Link™

We know trucks and buses.
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CV Link™ contains OEM names,
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OEMs and product platforms.
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The amendments to
the FAME-II electric
vehicle policy were
rolled out in the

last month and
manufacturers have
lauded the efforts in
adopting EV mobility in
the country.

India Report

By Aditya Kondejkar, Research Analyst — South Asia Operations.

Second FAME Il Incentives May Spur EV Demand

The amendments to the FAME-II electric vehicle policy were
rolled out in the last month and manufacturers have lauded the
efforts in adopting EV mobility in the country.

Source: Financial Express. Read The Article

PSR Analysis: The government partially modified the Faster
Aditya Adoption and Manufacturing of Electric Vehicles in India Phase
Kondejkar [I. Further, it has included an additional demand incentive
for electric two-wheelers to 315,000 per KWh from an earlier
uniform subsidy of ¥10,000 per KWh for all EVs, including plug-in hybrids and
strong hybrids except buses.

This decision will increase subsidies for such vehicles by 50% under the FAME I
scheme and be a game-changer in adopting EVs.

“The revision in the FAME (I1) policy, increasing the subsidy by 50% per KWh, is
an unprecedented move, says Tarun Mehta, Ather Energy CEO and Co-founder.
“Sales of electric two-wheelers have grown despite the pandemic. With this
additional subsidy, we expect electric two-wheeler sales to disrupt the market, and
clock six million-plus units by 2025.”

Along with the central government, state governments are also announcing
additional subsidies. Gujrat government announced a demand incentive of
310,000 per kWh for e2W, e3W, and e4W. Maharashtra government is also
providing additional subsidies for EVs. The state government gives incentives of
35000 per kWh of battery, and the maximum incentive for electric two-wheelers is
310,000 and 30,000 for electric three-wheelers.

Such moves from the government will boost the faster adoption of EVs and nearing
the inflection point of EV adoption. Furthermore, with this kind of solid support,
OEMs will also take a step forward to accelerate the mass adoption of EV 2wh.

TVS Motor Company, one of the leaders in the recreational segment, has
established a dedicated EV vertical and planning program to invest 31,000 crores.
With this new vertical and hefty investment, TVS plans to establish its presence
across all key EV segments, including the commuter market, premium scooters,
high-performance bikes, electric three-wheelers, and even the delivery market.
The company said its EV range would be similar to its current range of petrol-
powered vehicles. PSR
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Looking for component data?
We can help.

Many components are already included
in our databases. If the ones you require
are not, we may be able to identify them
for you.
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Module Directory provides a quick
overview of components data available in
our EnginLink™, OE Link™, CV Link™
and PartsLink™ proprietary databases.

The modules are not stand-alone
products; they can be purchased only
as part of a subscription/extract to one of
the databases, EnginLink™, OE Link™,
CV Link™ or PartsLink™.
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Russia Report

By Maxim Sakov, Market Consultant, Russia Operations

Russia To Suspend Support of Domestic
Auto Industry

The Russian auto market’s increased demand for new passenger

x cars has caused inventory shortages, and these shortages
have caused Russian authorities to suspend State programs of

Maxim industry support.

Sakov

In May, for example, the number of the cars sold increased by
2.3 times, compared to same period in 2020. This growth is partly the result of
pandemic restrictions last year. A total of 663,000 new cars have been delivered
to the customers this year, up 39% from a year ago.

Another reason for the shortage of cars in Russia is a shortage of semiconductor
chips.

Earlier, the ministry of trade and industry planned to resume car privileged credit
programs, but now these plans have been cancelled. An increase of utilization
fees was also postponed.

Experts say that without State support car sales will decrease, and this Autumn
there will be no deficit of popular models. Read The Article

PSR Analysis: The Russian passenger car market is definitely overheated. Still,
there are no serious reasons for this other than pent-up demand. So, this situation
won't last for long time. Also, postponing an increase in the utilization fee will give
additional support to the market. When the fee is increased, it probably will cause
the market to decline.

KAMAZ Introduces Hercules Articulated Truck

The first pictures of the new KAMAZ articulated mining truck have been
published, showing a configuration of the truck with a 6x6 chassis. It will compete
with the Caterpillar 740 and Volvo A40F.

The articulated frame will increase maneuverability and off-road characteristics of
the truck. Hercules will be equipped with a hybrid powertrain. The new truck will
use a KAMAZ R6 engine of 450 hp, and the nominal output of every electric motor
will be 517 hp. The load capacity of Hercules is 40 tons, and the full weight is 75
tons. A light option with 4x4 format and 25-ton capacity are also in the plans.

Mass production of the truck is expected to start in 2023. Read The Article

PSR Analysis: Mining trucks with articulated frames are used in mining during
stripping operations, and in construction in off-road areas. There were no such
trucks of domestic origin until this year, and 100% of machines used in this niche
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Government officials
have said that a firing
of this magnitude is
an “unacceptable
decision” and
suggests resolving

a problem with
Russian Railways and
Ministry of Trade and
Development.

were imported. It looks like a centralized decision to develop this kind of trucks has
been taken. A month ago, another Russian OEM — Tonar —introduced a truck of the
same type.

Sinara May Dismiss 20% of Workers Because of
Reduced Orders

The machine building company “Sinara — Transport machines” (STM), says it may
be forced to dismiss 20% of personnel because it has lost most of its orders from
Russian Railways for cranes and other railway service machines.

Sinara has lost 85% of the orders from Russian Railways for railway service
machines. Because of decreasing orders from the railway monopoly, the main
client of STM, 7,000 people on its plants have not worked since August. The total
personnel number in STM is 32,000 people, so about 20% of its personnel is
questionable. Now, the company is looking for a way to re-qualify these people.

Government officials have said that a firing of this magnitude is an “unacceptable
decision” and suggests resolving a problem with Russian Railways and Ministry of
Trade and Development. Also, the government should increase Russian Railway’s
investment program for about US$ 150 million (10 billion Rubles) to resolve this
problem. Last year, STM supplied railway machinery valued at US$ 330 million,
but this year’s expected order portfolio is valued at US$ 120 million.

According to Russian Railways, its approved investment program for 2021
includes the purchase of 560 units of railway service machinery, 90% of which is
purchased from STM. Read The Article

PSR Analysis: STM is integrated with TMK, a large metallurgical company. Both
companies have the same owner, which is one of active participants in a recent
confrontation between the Russian Government and local steel companies. This
may be a reason for the current issues with order losses. Another possible reason
is increased prices for railway machines, caused by increased steel prices. PSR
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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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