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and market intelligence to industry leaders for 45 years. How can we help you?
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Argonne National
Laboratory’s cradle-
to-grave analysis
considers everything
from raw material
extraction to vehicle
scrappage to provide
a holistic view of

the sustainability of
different vehicle and
fuel technologies.

Alternative Power Report

By Guy Youngs, Forecast & Adoption Lead

VW’s US Innovation Hub Reveals 4 EV Breakthroughs

VW’s US Innovation Hub just announced four breakthroughs

in electric mobility and sustainable transport. First, the team

used artificial intelligence on University of Tennessee’s high-
performance computer cluster to develop a modular structure in
the shape of tiny pyramids; the structure can be 3D-printed from
liquid resins and can hold 30K times its own 0.15 Ib weight (68g),
Guy so this frame would be up to 60% lighter than the steel frame.

Yt
oungs Second, they have developed a method of using paper as a

recyclable alternative to plastic parts and foils for EV interiors.

Third, researchers re-created the tail gate of a 2020 Volkswagen Atlas using sheet
molding compound, a type of fiberglass-reinforced plastic. The new tailgate is 13

pounds lighter than the metal one, resulting in a weight savings of more than 35%.
VW says that the tailgate doesn’t need changes in assembly processes, so it can
be produced in high volumes.

Finally, VW’s team has patented a coil and charging pad design with silicon-
carbide materials. The research team has been able to increase the charging
power level up to 120 kW with this prototype from an earlier 6.6 kW prototype, and
their goal is to reach 300 kW.

Source: Electrek Read The Article

PSR Analysis: So why is this all important? Apart from the unique savings in
weight, the reduction of plastics use and the wireless charging, this is a very good
example of how automakers are seeking to further improve their offerings within
the electric vehicle world. Constant improvement and innovation (in things like
regenerative braking and battery technology) shows a strong commitment to BEV
and de-carbonization.

EVs Have Fewer Greenhouse Gas Emissions Than Gas
Vehicles

Argonne National Laboratory’s cradle-to-grave analysis considers everything
from raw material extraction to vehicle scrappage to provide a holistic view of the
sustainability of different vehicle and fuel technologies.

The analysis showed that EVs (which have no tailpipe emissions) also have fewer
greenhouse gas emissions than conventional gasoline or hybrid electric vehicles
when the entire life cycle is considered.

Argonne National Laboratory also provided emission estimates for technology
anticipated to be available in 2030-2050.
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) Source: CleanTechnica Read The Article
‘ Click Here To Go To Page 1

PSR Analysis: Surprisingly, in the press at the moment, there are a lot of news
Alternative Power Report articles claiming that EVs are more polluting than ICE powered cars. This kind of
Continued from page 2 ill-informed fake news is damaging to the whole de-carbonization efforts across
; the world, so it's encouraging to see yet another research article from such a solid
\ organization as Argonne National Laboratory

Methane Is A Big Greenhouse Gas Problem

The world has a methane gas problem. Methane is over 80 times worse for forcing
global heating over 20 years than its greenhouse gas sibling, carbon dioxide.

HZ2

And yet we love to burn natural gas, which is mostly methane, to make electricity
and heat. Our agricultural and food systems leave a lot of biomass lying around
where a lot of it turns into methane and enters the atmosphere. Acceptable limits

I of leakage are suggested at 0.2%, however evidence suggests that actual leakage
to be in the range of 1.5% to 3%

EN

=

HYDROCG

Directly related to this, hydrogen is a smaller and lighter molecule and will leak out
== of gaps that methane cannot pass through. The molecule really messes with steel
in pipelines and joints, embrittling the steel and messing with electronics in ways
that methane doesn’t. And hydrogen, while not as directly bad as methane, is
increasingly being put forward to be a heating source.

Putting hydrogen into pipelines isn't nearly the solution many pretend it to be.
Source: CleanTechnica Read The Article

PSR Analysis: This data suggest that we need to seriously tighten any and

all legislation relating to methane leakage, and we need to do this before we
rush headlong into hydrogen. If we fail to do this, we will undo all the good that
hydrogen can offer.

Hurdles Must Be Overcome Before Hydrogen Engines
Go Mainstream

Liebherr's managing director of its combustion engine business unit, Stefanie
Gerhardt, has outlined four major hurdles to resolve before hydrogen can
become mainstream.

Gerhardt asserted that hydrogen combustion engines can be used everywhere
where electrically powered machines and hydrogen fuel cells reach their limit. And
she suggested that they would be particularly useful in construction applications
where economy, robustness, and high performance are required.

1) Combustion technology. While diesel burns in a stable and controlled manner,
hydrogen combustion is more sensitive to mixture quality and local hotspots, and
this can lead to abnormal combustion such as pre-ignition, knocking or backfires,
all of which need to be avoided to ensure an engine’s reliability.
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The general
consensus is there
will be a recession
coming soon in

the United States,
and now it is just a
matter of whether
this will happen later
in 2023 or the first
of part of 2024.

2) Lubrication. Another technical challenge involved in developing hydrogen
combustion engines comes with ensuring that they are lubricated correctly.

3) Availability of hydrogen fuel. Chief among the challenges is the availability of
the fuel itself. “The hydrogen supply network is not yet developed enough so that
every customer who wishes to operate a vehicle off highway and also on highway
gets an easy access to it,” Gerhardt said.

4) Sustainability of hydrogen fuel. Meanwhile, hydrogen fuel will only count
as a low-emission fuel if it is “clean” hydrogen. That means producing it using
electricity generated from renewable sources.

Source: International Construction Read The Article

PSR Analysis: While the article is fairly high level it clearly identifies the main
issues, some of which will take considerable time and investment to overcome, but
it's useful as this comes from someone who is clearly invested in hydrogen. PSR

North America Report
Q2 2023 Economic Update Is Mostly Positive

By Jim Downey, Vice President-Global Data Products

SUMMARY. As we are halfway through 2023, there is more
uncertainty with the economy than earlier in the year. The
general consensus is there will be a recession coming soon in
the United States, and now it is just a matter of whether this will
happen later in 2023 or the first of part of 2024.

The latter may be more assumed recently. The stock market
has not fallen, and the US economy has not entered a recession
this year, 2023. Some of the factors that have prevented this are
market investors being enthusiastic over Al (Artificial Intelligence) potential, the
Federal Reserve’s pause in interest rate increases, and the slowdown of inflation.
So seemingly the pause button has been hit on recession scenarios.

Jim
Downey

We will wait to see but this has to be thought of as good news from just a few
months ago. This will have varying effects on production volume growth rates
when considering different market segments and product applications. Supply
chains are still hindered with long lead times and material shortages.

North American total production (all segments) is estimated to be just under 2% in
2023 over 2022.This is down from last quarter’s projection of 3%. The forecast for
2024 is fairly flat with market growth at1.8%. So, the forecasted growth rates for
2023 and2024 are low year-over-year compared to 2021 and especially 2022. A
rebound of sorts is expected in 2025 of around 5% growth over 2024.
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Global Report

Continued from page 4

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

AGRICULTURAL. Agricultural machinery production for 2022 finished at 5.6% from
2021. The forecast for 2023 is now estimated at a growth rate of only 1.8%, which is
down from the Q1 2023 projection of 3%. The trend has 2024 slowing to less than
1% growth over 2023. PSR anticipates 2025 to rebound to growth of 3%. After a
few flat years demand should pick up and crop yield ought to be better.

CONSTRUCTION. Power Systems Research is projecting that construction
equipment production will have increased in North America by 7.3% in 2022
versus 2021. 2023 and 2024 are expected to slip with growth down to flat. -1.8%
and -.6%, respectively. Construction equipment’s undeveloped demand is a factor
as well as higher costs, supply chain issues and some alternative drive transition.
However, government expenditures for infrastructure expansions should help with
new equipment demand. PSR expects growth again in 2025.

INDUSTRIAL. As stated before, the industrial segment’s growth patterns are very
similar to that of the construction segment. New machinery production increased
11% last year in 2022 over 2021. Industrial equipment production is expected to
slow down in 2023 and 2024. With predominant backorders, this is predicted to
continue to increase into the future. This year, the growth is projected at -.6% and
2024 will be nearly flat. Forklifts are one of the primary applications to boost this
market segment. PSR is projecting a rebound with a growth rate of 5.7% in 2025
over 2024.

MEDIUM & HEAVY VEHICLES. Medium and heavy commercial vehicle
production is expected to increase by 1.8% this year over 2022 primarily driven by
on-going pent-up demand in the class 8 segment. However, a significant slowdown
in ocean bound cargo freight along with a slowing of overall freight demand will
negatively impact the industry later in the year and into 2024. Continued inflation
and relatively higher interest rates will also pressure demand moving forward.

As a result, PSR expects a downturn in class 8 truck demand next year as truck
capacity re-balances from back-to-back years of high truck production.

POWER GENERATION. As stated last quarter, the power generation segment
finished 2022 at 6% over2021. Power generation production is expected to
increase by 9% in 2023 over 2022. This is primarily due to strong demand from
datacenters and infrastructure projects. The rise of electricity needs for the coming
years will also grow demand. PSR is not projecting slow down until 2024.

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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North America Report
Continued from page 5

Continued Growth Seen for Powersports Market
By Mike Aistrup, Senior Analyst

The growing popularity of powersports is expected to provide
many new opportunities leading to the rapid growth of the
market. Some of the trends fueling this long-term growth
potential are:

Growing/changing market for utility-terrain vehicles (UTVs).

¢ Technological advancements through improved durability and
adaptability to UTV'’s, ensure greater enjoyment for UTV riders.

Michael
Aistrup

e |ndustry-leading companies will continue to focus on increased product range
and rigorous R&D initiatives to strengthen their market standing.

Continued growth in the tourism industry, especially for powersports in Europe. In
2021, the number of nights spent at European Union (EU) tourist accommodation
establishments totaled 1.8 billion, up by 27% compared with 2020, as per
Eurostat statistics 2021.

The electric segment is expected to grow significantly following the rapid
penetration of electrification technology across the automotive sector. According
to PSR research, electric power sports market size is expected to see nearly 16%
growth between 2023 and 2032.

e Major powersport OEM’s will continue to focus on reducing their carbon footprint
by introducing electric models and aiming for sustainable manufacturing
processes.

e Electric vehicles are expected to acquire a significant market share over the long
term because of growing environmental concerns and the negative effects of
toxic emissions.

Manufacturers will continue creating power sports vehicles with safer parts and
accessories that help ensure optimum user safety. R&D efforts are being made to
lower ownership costs, which could present lucrative prospects for North America
power sports market growth.

Established companies, alongside other emerging players, are contributing heavily
to an increasingly competitive market outlook, through the implementation of
various strategies such as collaborations and partnerships, as well as new product
launches. Four major Japanese engine manufacturers have announced they will
work together to develop hydrogen-powered engines for future two-wheelers and
other transportation vehicles.

The use of UTVs and ATVs in military applications will foster industry development.
These vehicles are used extensively for the movement of goods and personnel in
the defense sector.

Questions, Comments? Contact Joe Delmont, Editor
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North America Report
Continued from page 6

89,700 units is the
estimate by Power
Systems Research

of the number of
Personal Watercraft
(PWC) expected to
be produced in North
America in 2023

Demand among youth for off-road tourism and leisure activities, especially surfing,
off-road biking, and snowmobiling.

e Arise in disposable income, clubs, and state organizations promoting
powersports activities.

e Government policies supporting the development of recreational infrastructure.

e Private sector participation in the construction of dedicated infrastructure for
recreational and amusement purposes.

Changing lifestyles, the adoption of recreational activities by young and middle-age
populations, and the improving tourism infrastructure are the major trends driving
the powersports market in emerging countries.

High emphasis on safety by providing training and accessories will lower the risks
involved and encourage riders to go for powersport vehicles. PSR

DATAPOINT: North America Personal Watercraft
89,700

By Carol Turner, Senior Analyst, Global Operations

89,700 units is the estimate by Power Systems Research of the number of
Personal Watercraft (PWC) expected to be produced in North America in 2023. In
this category, we include jet drive boats and jet drive pontoons as well as personal
watercraft.

Jet Drive Boats are boats propelled by a jet of water ejected from the back of the
craft; they have no propeller and can maneuver in shallow water. PWCs are also
driven by jet water and come in several styles: Stand-Ups or Sit-Downs. They are
often referred to as jet skis. Sit Downs are designed for one, two or three persons
in a sitting position, one in front of the other. PWC Stand-Ups are designed for one
rider standing or kneeling on the watercraft.

Product information for this report 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: Yamaha leads in production of PWC in North America with a
combined plant total of 48%. In second position is Bombardier with 40.5%; third,
is Kawasaki with 10.5%.

Exports: Collectively, up to 30% worldwide.

Trends: In 2022, production of PWCs gained nearly 8.5% over 2021. Production

Questions, Comments? Contact Joe Delmont, Editor
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is expected to drop 4% from 2022-2023. The increase in 2022 was based on high
demand for recreational items, including Personal Watercraft and jet drive boats.

DataPoint Report Even though sales skyrocketed in 2022, PWC builders experienced supply chain

Continued from page 7 disruptions during the pandemic that impacted deliveries for calendar year 2021.
According to the National Marine Manufacturers Association (NMMA), this trend
is here to stay — the boating industry is booming with demand at an all-time high
as Americans plan for a summer on the water. As the country returns to a new
normal, people are reassessing how they spend their quality time with loved ones,
and many are continuing to choose boating as the preferred choice in recreation.
Sales of these recreational vehicles depend on disposable income and leisure time.
Expect the production of Personal Watercraft to gain an additional 10% by 2025.

Battery Electric. Taiga Motors (Canada) produced electric PWC in 2021 (137
units). The company produced the same number in 2022, but electric production
is expected to drop to about 125 units in 2023. PSR

COMPONENTS

Looking for component data? Europe Report
We can help.

By Christopher Bamforth, Analyst — European Operations

Many components are already included ) )
in our databases. If the ones you require New Machi nery Req uirements
are not, we may be able to identify them

for you. New Machinery requirements have been published for Europe

I EC oot e o R TIabIcS and will replace the existing Machinery Directive Jan. 20, 2027.

Module Directory provides a quick
overview of components data available in
our EnginLink™, OE Link™, CV Link™
and PartsLink™ proprietary databases.

OEMs will have to be compliant with the new requirements on
that day since there is no transition period.

With a heavy focus on safety, the environment and machine

T mreslilEs & foh Sendalbme § learning, the main takeaways are that these are EU regulations.
products; they can be purchased only Christopher  This means that manufacturers will not have to wait for each
as part of a subscription/extract to one of Bamforth member state’s upgrade of the regulation into law. This may

the databases, EnginLink™, OE Link™,

OV Link™ or PartsLink™. streamline the process although it could mean big changes for some member

states that previously had fewer requirements.
Call today. +1 651.905.8400, or email

us at info@powersys.com. And there's another important consideration. Since we have entered the digital
age, all certifications and instructions can be in digital format. One exception is
Power the non-professional machinery’s safety measures which must be included in
Systems paper format.
ResearCh As far as Al machinery and machine learning is concerned, this document is the

Data - F ting - Solutions™ . . . .
ara - Forecasiing » SoMHons precursor to the upcoming Al regulation. But the upcoming Al Regulation, when

1365 Corporate Center Curve published, will consider these systems as high-risk Artificial Intelligence and
St. Paul, MN 55121

+1 651.905.8400
WWW. POWErsys.com Source: EUR-Lex Read The Article

impose additional requirements.
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Europe Report

Continued from page 8

PSR Analysis: This is the first publish meaning that things will stay like they

are, but they have already opened the door to many potential changes and
modifications. The main focuses are strong, with a strong stance on Al and
machine learning. We will have to wait until they publish the Al regulations, but we
already have some inclination of what is to come. The next step is the development
of the application guide of the Machinery requirements and the update of the
harmonized standards. PSR

Brazil/South America Report

By Fabio Ferraresi, Director Business Development South America

PSR Sponsoring/Presenting at SAE Brazil
Mobility Forum

Source: PSR / SAE Brazil Read The Article

For the fifth consecutive year, Power Systems Research (PSR)
will participate in the 20th SAE mobility Forum in Curitiba-PR.
This year’s event will be held Sept. 12 and 13 at FIEP (Parana
State Industries Federation) auditorium.

Fabio
Ferraresi

This Forum brings together the most important companies in the Medium Heavy
Vehicles and Off Highway Vehicles in Brazil. Originally, the event was called “Diesel
Forum,” but with the new technologies of propulsion in the key segments covered
by the forum, it changed its name to “Mobility Forum” in 2020. PSR Senior
executives in South America are frequent speakers at the event, and support high
level discussions on future trends and current challenges.

Mexico Beats Argentina as Main Destination of Brazilian
Vehicle Exports

Mexico became the main trading partner of the Brazilian automotive sector in
July, beating Argentina in 2023 YTD results. Brazil exports volume to Mexico
are favorable because of a 33% growth in the Mexican domestic market. Brazil
expanded its exports to the country by 142%, according to Anfavea.

Even with the help of increasing exports to Mexico, Brazilian exports had a
significant reduction to 30,300 units, 27.6% below the same period in 2022,
which totaled 41,900 units.

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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South America Report
Continued from page 9

The Chilean market
has shrunk by

30% this year, from
261,000 to 182,000
units compared

fo the first seven
months of 2022.

The Chilean market has shrunk by 30% this year, from 261,000 to 182,000 units
compared to the first seven months of 2022. Purchases of vehicles made in Brazil
decreased 61% in the period, from 41,000 to 16,000 units.

In Colombia, the domestic market fell by 60%, from 263,000 to 104,000 units,
from January to July compared to the same period last year, and the presence of
Brazilian vehicles fell 42%, from 47,000 to 27,000 units.

Mexico, on the other hand, expanded its market by 24% this year, jumping from
602,000 to 743,000 vehicles, a move in which Brazil almost doubled its sales by
going from 44,000 units, from January to July 2022, to 82,000 in the same period
in 2023, an increase of 89%.

Because of the performance of trade with Mexico, aided by the reduction of taxes,
it was also possible to export vehicles with higher added value, such as trucks and
buses. In this way the values obtained with foreign trade increased, despite the
reduction in volume.

Source: Autodata / ANFAVEA Read The Article

PSR Analysis: The results of 2019 free trade between Mexico and Brazil on
vehicles and auto parts are now seen as a combination of factors, as the increase
of Mexico market, Brazilian currency devaluation from 2019 to 2023 and the ability
of Brazilian companies to export to Mexico.

The reduction of exports to Colombia and Chile and the increase of exports to
Mexico have different mix of products and producers, that impacts the segment,
OEM and model levels of PSR databases. Our quarterly updates already reflect the
different mix of production forecast for 2023 onwards.

29% of Trucks Produced in 2023 Equipped
with Euro 6 Engines

Data released by Anfavea about July Sales and Production show only 29% of the
trucks sold in 2023, and produced during the year, met the PROCONVE P8 / Euro
VI emissions regulation.

From January to July 2023, 53,900 trucks were produced, 36.2% below the
84,500 units produced in same period last year. This amount is also lower than
that produced in the same period in 2021, when 89,500 trucks were produced on
the Brazilian OEM assembly lines.

Truck production is still at a slow pace as the market continues to generate low
demand for the new PROCONVE P8 technology.

In July, the 8,400 units sold, were 27.6% less than the 11,600 units sold during
the same period last year. Compared to June, however, when registrations totaled
7,900 units, there was a growth of 6.2%.
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South America Report
Continued from page 10

Year-to-date, the 60,900 trucks registered were 11.9% below the same period in
2022, which registered 69,200. The total also fell short of the first seven months of
2021, with 70,700 units, surpassing only the same period of 2020, which totaled
47,400 units.

Source: Autodata / ANFAVEA Read The Article

PSR Analysis: The sales results are within what had been projected by ANFAVEA
and there is expectation of a recovery in demand in the second half of 2023 with a
reduction in Interest rates, progress on the fleet renewal regulation and economic
cycle improvement. The production numbers are in line with our production
forecast, with consumption of high inventory built at the end of 2022 and lower
production and sales in first half of 2023 because of instability with government
change and higher Trucks. PSR

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

Our Data and Analysis Can Help You

e Forecast Market Trends e Evaluate Supply Chain Challenges
e Monitor Alternative Drive Types e Measure Market Share

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

Far East: Japan Report

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

Firms Develop Hydrogen-Powered Generator

- Komatsu, Hitachi, and Denyo announced the commercialization

of a gen-set that uses a mixture of hydrogen and light oil as fuel.
It is possible to mix up to 50% hydrogen, which does not emit
CO2 when burned, and CO2 emissions can be reduced by 50%.

The first unit will be installed at Komatsu's Oyama Plant, with full
operation scheduled for the end of September. Hitachi will serve
Akihiro as the point of contact for the system, which will be marketed to
Komuro a wide range of external customers.

The system can mix up to 50% hydrogen with diesel engines that use diesel oil.
The power output is 250 kW. Komatsu and Hitachi provided the fuel injection
control technology and the function to safely stop the engine in case of abnormal
combustion, respectively, and Denyo assembled them into the generator.
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Hitachi and Denyo have been developing this technology since 2018, while the
three companies, including Komatsu, have been working on it since 2021.

Far East Report Source: The Nikkei

Continued from page 11
PSR Analysis: Hydrogen burns very quickly. It also has high-temperature

properties, and its high temperature makes it difficult to co-fire with diesel oil due
to higher NOx emissions compared to diesel.

This generator was exhibited at the Construction Machinery Exhibition held in
Osaka in June, but at that time it was not allowed to be photographed or featured
in articles because it had not yet been publicly announced.

In the field of generators, there are also demands for CO2 reduction and improved
environmental resistance, but the biggest challenge is cost.

At present, both initial and operating costs are well below those of existing diesel
generators. In the case of hydrogen, there are still no environmental arrangements
for refueling, and trials are likely to continue for the foreseeable future.

CV Link™

We know trucks and buses.

Funding in this area is limited to companies that have the capital strength to
withstand the large investment and the time it will take to recoup the investment,
which is likely to be several decades. PSR

MR > BARLR—F:

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.
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Far East Report

Continued from page 12

Foxconn, Taiwan's
leading electronics
contract
manufacturer, has
received regulatory
approval for its plan
to invest $246 million
in two new projects in
Quang Ninh Province
in northern Vietnam.

—UIVRBEIRTEERECRELY T, KERDHEIITIET HRED
BIREELERARBLTH Y. b T7IVTOZBBAIHE@EIFFIEAD, TehH
FTNEWLHDSEWVOTHEELTA MY TTB0DIFIEIVDEL, TOREFD
HEYEL L, AHREGIRE S BT EICR AT ASIRBEEEINT 5% COHIRIC
A DB OERIEFDREICRSND, D LIcER CTDOREKDR
BB LIZ3EITHD B EAFIEAEL, PSR

Far East: Vietham Report

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

Foxconn To Invest $246 Million in Vietnam EV Parts
Production

Foxconn, Taiwan's leading electronics contract manufacturer, has received
regulatory approval for its plan to invest $246 million in two new projects in
Quang Ninh Province in northern Vietnam. The projects, to be carried out by a
subsidiary of Foxconn Singapore, will focus on the manufacturing and assembly of
telecommunications equipment and electric vehicle components.

This will bring Foxconn's total investment in Vietnam to approximately $3 billion.
Of the new investment, $200 million will be invested in a factory to produce EV
chargers and components, which is expected to begin production in January 2025
and employ an estimated 1,200 workers.

Source: REUTERS Japan

PSR Analysis: As multinationals diversify their supply chains away from China, they
are choosing Vietnam for its cost and location advantages, as well as its open and
safe investment environment.

This trend began in the early 2010s but has recently accelerated due to China's
strict zero-corona policy, rising wages, and political conflicts with Western
countries. As a result, Asian countries such as Thailand, Indonesia, Vietnam, and
India are currently in fierce competition for FDI (Foreign Direct Investment).

Vietnam has an advantage over other countries in this competition because its
operating costs are relatively low compared to other Asian countries and they are
better than Myanmar and Cambodia.

Its location provides easy access to China and major maritime trade routes; it has
a stable political situation among ASEAN countries and has signed many trade
agreements.

In addition to Foxconn, Samsung, LG, Intel, and other companies have already
established operations there, and the possibility of Vietham becoming a
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South East Asia Report

Continued from page 13

MarineLink™

Updated and Expanded

MarineLink™ contains details
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North America.
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tracking 10-year trends in the
marine industry.
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manufacturing hub in Southeast Asia is attracting attention.

One concern is the stable supply of electricity. A shortage of electricity due to a
sharp increase in demand for power will affect local manufacturing plants. PSR

*This information was provided by our friend Mr. John Tran who lives in Vietnam.
We thank him for his dedication and cooperation.
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By Jack Hao, Senior Research Manager - China

XCMG Group, Toyota Sign Strategic Cooperation
Agreement

XCMG Group and Toyota have signed a strategic cooperation
agreement in the field of hydrogen energy. The companies
will build a complete hydrogen energy machine and core
component industry base centered around Xuzhou, which will
drive development of the hydrogen energy industry in Xuzhou.

XCMG Group expects this contract to aid both parties to

Jack collaborate and innovate in cutting-edge technology research
Hao and development applications such as hydrogen vehicles, fuel
cells, and core components.

Using hydrogen energy to change the future is the goal of Toyota and XCMG. The
foundation for the development of Xuzhou's green and low-carbon energy industry
is solid.

Source: DICM Read The Article

PSR Analysis. XCMG Group and Toyota have strong complementary prospects,
and huge potential for cooperation and development. Working together, they
will accelerate the progress of off-road machinery from traditional fuels to
electrification and finally to fuel cells.

Toyota has always been a major supporter of hydrogen fuel cell vehicles as an
alternative to electric vehicles. Toyota will focus on selling hydrogen powered
trucks and cars in Europe and China. In 2022, Toyota sold over 3,900 fuel cell
vehicles, while its global sales are about 9.5 million units.

Toyota hopes to sell 200,000 hydrogen powered vehicles by 2030. The products
of XCMG Group include five pillar industries: Construction Machinery, Lifting
Machinery, Piling Machinery, Concrete Machinery, and Road Machinery, as well
as strategic new industries such as Mining Machinery, Aerial Work Platforms,
Environmental Industry, Agricultural Machinery, Port Machinery, and Rescue
Support Equipment. It has over 60 enterprises under its jurisdiction, including
mainframe, trade services, and new business models. This cooperation could
have a major impact on both parties. PSR
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Under Maruti’s

3.0 Strategy, the
company proposes
fo expand annual
capacity by 2 million
units within nine
years, and it plans
fo feature 28 distinct
models by 2031.

India Report

By Aditya Kondejkar, Research Analyst — South Asia Operations.

Maruti Suzuki Plans India Market Expansion

Under Maruti’s 3.0 Strategy, the company proposes to expand
annual capacity by 2 million units within nine years, and it

plans to feature 28 distinct models by 2031. The automaker
aims to reach an annual production volume of more than 4
million vehicles by 2031. Of this total, approximately 15% (about
600,000 units) will be electric vehicles (EVs), and about 1 million
Aditya will be hybrid units.

Kondejkar This represents a substantial 75% surge from the current
production capacity of 2.25 million units.

Foreseeing a threefold increase in export volume to 750,000 units by FY31,
Maruti intends to allocate 3.2 million units for the domestic market. The company
envisions hybrids and EVs comprising approximately 40% of this portion,
translating to over 1.2 million units.

Source: Autocar India Read The Article

Greenfield Expansion: The company is on track at its Kharkhoda site in Haryana.
The first plant with a capacity of 2.5 lakh units will start making cars by the first
half of 2025. After that, they're planning to add a similar plant each year to reach a
total capacity of one million units. They're also looking for another place to add one
million more units by the fiscal year 2030-31. This step-by-step approach shows
how the company is carefully planning to grow and adapt to the changing needs of
the market.

Maruti Suzuki India has strategically established its foothold in pivotal
electrification and export-oriented initiatives in Gujarat with plans to acquire
Suzuki Motor Corp.’s plant in Gujarat. This strategic course entailed acquiring
shares from its parent entity, Suzuki of Japan. The imminent surge in investments
within Gujarat can be traced to the operation's dedicated emphasis on emerging
technologies, namely electrification and biogas.

The ongoing collaboration with Amul for the biogas project, although in its infancy,
underscores the company's commitment to pioneering endeavors. This deliberate
strategy is poised to enhance the region's business landscape by fostering
innovation and economic advancement. PSR
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India Report

Continued from page 18

Russia Report

By Maxim Sakov, Market Consultant, Russia Operations

Editor’s Note: Power Systems Research has paused all research and business
development activities in Russia. We maintained an important presence in Russia from
2013-2022 to bring important updates to our clients about the powered equipment
markets within Russia. We are continuing to monitor the current situation and hope

to again establish this presence when the conflict with Ukraine is resolved. Please
contact us at info@powersys.com if you have questions regarding business conditions
in Russia. Thank you. PSR

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 and Forecast Data

e CV Link™ — Commercial Vehicle Production and Forecast Data

e  OE Link™ — Original Equipment Production and Forecast Data

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

e PartsLink™ — Engine and Original Equipment Population Data

e MarineLink™ — Boat Production and Engine Installation Data

e PowerTracker™ North America — 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 — Supplemental data sets including engine specifications,
components and consumables.

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, targeted solutions to our
clients’ needs.
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