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The auto industry is critically important AUTHOR
for the global economy, but it has seen a
disruptive slide: global registrations, demand
and production have slumped. The decline in
passenger car demand seems to be persistent
and independent of trade tariffs. Rather, it
seems to be driven primarily by tighter emissions
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(EVs). The economic implications are likely to
follow a U-shaped pattern, with a destructive
decline followed by investment-driven growth.

Autos: Critical to manufacturing and employment

Any slowdown in the industry is likely to have significant
global economic ramifications. Automobiles are a key part of
the manufacturing sector in a number of countries (Display 1).
In 2017, the global industry directly employed roughly eight
million people, and indirect employment (think automobile
components) is estimated to be between 4.3x (U.S.) and 6.2x
(Japan) that of direct employment.! And indirect employment
does not take into account second-order effects, such as the
positive influence on towns built around car factories.

1 Auto industry employment figures sourced for countries and regions as follows:
U.S. —Bureau of Labor Statistics, EU — European Automobile Manufacturers
Association, Japan — Japan Automobile Manufacturers Association.
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DISPLAY 1
A global industry
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On the skids: Global car demand

China, which makes up almost 30%

of global passenger car demand, saw
vehicle registrations contract by over

4% year-over-year (YoY) in 2018, the
first decline since the 1990s.> Through
June 2019, registrations fell further and
were down 12.9% YoY (Display 2). This
is meaningful—none of the growth
shocks China has faced over the past
decade resulted in a contraction in sales.
A combination of cyclical and structural
factors likely contributed to the growth
deceleration and we do not expect a
pronounced rebound in sales over the next
6-12 months. Given the weakening Chinese
economic growth, elevated uncertainty
and softening employment growth, it is
not surprising that fewer consumers are
purchasing a new car. The EU, which
employs nearly 14 million people in the
auto sector,' felt a similar drop. After
China, the EU is the second largest auto
manufacturer, within which Germany is
the largest producer and most exposed.

Global passenger car production has
mirrored the drop in registrations, falling
3.2% in 2018—the first contraction

since the financial crisis (of 2008).?

This is especially striking in China and
Germany, where production is down
15% YoY in both economies (Display 3).
Both domestic demand and exports are
suffering, and the trend does not appear
to be linked to a recession or the trade
war. In China, for example, 90% of
automobile production is domestic.*
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In some countries—particularly the U.S.,
and to a lesser extent China and India—this
trend can be partially explained by a “bigger
is better” preference for SUVs and light
trucks, which are not included in global

car data. When looking at all vehicles,
including SUVs and light trucks, the data

is not quite as stark, but it clearly reflects an
overall deceleration in the vehicle market.

DISPLAY 2
Caution—steep descent in demand
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Manufacturers, OICA, Datastream, data as of 31
December 2018.
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3 International Organization for Vehicle
Manufacturers (OICA).
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of Industry and Information Technology, China
Association of Automobile Manufacturers in
www.export.gov/article?id=China-Automotive-
Components-Market.



Notably, the decline in sales does not apply
to battery electric vehicles, which have been
growing albeit from a very low base. Japan
has been able to dodge the trend towards
declining production (Display 3), as they
have been one of the countries most focused
on hybrids and energy efficient vehicles.

Applying the brakes: Global
emissions standards

Much of this global decline seems to be
driven by increasingly strict governmental
policies regulating the internal combustion
engine (ICE). In fact, various regions

have tightened emissions standards

where they essentially mandate the sale

of electric vehicles. Manufacturers are at

a point where it is no longer possible to
further improve mileage efficiencies or
reduce vehicle weights. Therefore, the only
solution is to pivot to EVs.

The EU, for example, has set targets to

cut passenger car CO, emissions from
130g/km to 95g/km by 2030. If an auto
manufacturer’s fleet has average CO,
emissions exceeding its yearly target, for
each car registered they are fined €95 per
g/km of excess emissions.” Even the most
efficient ICE fleets will not meet these new
standards without a 30%-40% penetration
of zero-emission EVs among new car sales.

Some countries have gone as far as
instituting 100% zero-emission vehicle
targets.” Norway has been the most
aggressive with a planned ban on ICE-sales
by 2025, and six countries® are expected to
follow suit by 2030. Eleven countries have
endorsed the EV30@30 campaign,” which
targets a collective 30% market share for
electric vehicles by 2030.1°

Accordingly, all the major car
manufacturers now have clear
commitments towards EVs. But
debilitating up-front costs have been
damaging to the industry. Also
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DISPLAY 3
Car production is also falling
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DISPLAY &
China leads in both production and sales of electric vehicles

Electric vehicle (EV) production and sales for five major EV manufacturing regions in 2017
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Source: Nic Lutsey, Mikhail Grant, Sandra Wappelhorst, Huan Zhou. “Power Play: How Governments
Are Spurring the Electric Vehicle Industry.” International Council on Clean Transportation, May 2018,
https://theicct.org/sites/default/files/publications/EV_Government_WhitePaper_20180514.pdf. Europe
electric vehicles sales in 2017 are estimated by aggregating sales in Germany, France, U.K., Norway and
the Netherlands. Circle sizes are proportional to the percentage of global electric vehicle production.

5 European Commission. Accessed 27 September
2019. https://ec.europa.eu/clima/policies/
transport/vehicles/cars_en
8 Morgan Stanley Research.

7 Global EV Outlook 2019. Denmark, Iceland,

Ireland, Israel, Netherlands and Slovenia are all
targeting a ban on ICE vehicle sales or 100%
zero-emissions vehicle sales.

8 Denmark, Iceland, Ireland, Israel, the Netherlands
and Slovenia.
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9 Canada, China, Finland, France, India, Japan,
Mexico, Netherlands, Norway, Sweden and the
United Kingdom.

10 Global EV Outlook 2019.
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hampering the move towards EVs are
their profit margins, which are about half
those that run on petrol.

Racing ahead: China's
automobile policies

The move towards EV manufacturing
has been a stated strategic goal for China
since 2009—a reminder that China

is a very long-term thinker—and it is
both the biggest EV manufacturer and
consumer in the world today (Display 4).

This July, six cities and nine provinces—
accounting for 60% of Chinese car sales—
moved from stage 5 emission standards to
stage 6, a year ahead of schedule."! They
did so in order to conform to the central
government’s desire to combat smog. The
acceleration of target dates meant that
auto suppliers were absolutely unprepared.
In May 2019, only 21% of cars in China
met the stage 6 standards, and consumers
began to steer clear of stage 5 cars out of
concern that they would have no resale
value. The resulting disruption contributed
to China’s drop in demand. While the
worst is likely over, we don’t expect a
rebound this year.

Meanwhile, other parts of China will be
adopting new standards in July 2020.
Sales should start to pick up over time,
but it will take years for consumers and
manufacturers to adjust to new emissions

standards (Display 5).

Stuck in neutral: The
consumer quandary

Meaningful consumer interest in EVs
has also been slow to develop. Policies
and taxes are directing consumers away
from traditional cars, yet EVs are not yet
fully viable alternatives. Prices are not yet
competitive and supply and variety are
quite limited. While the driving range

DISPLAY 5
Steady climb
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of EVs is increasing rapidly, charging
infrastructure is limited and the length
of time needed to recharge an EV battery
is problematic for longer trips. With
uncertainty around such big-ticket
purchases, consumers may find it easier to
defer their buying decisions.

In the longer-term, we expect demand
to pick up. Disruptive trends like car
sharing have made car ownership
somewhat less important, but they have
not yet upset the norms around car
ownership. In the U.S., for example,
Generation Z still wants to own a car.
Germany may be an exception: While the
population of Germans between 17 and
25 decreased by 7.5% between 2007 and
2018, the corresponding drop in licenses
was roughly 26%.!?

Path forward will be a slow U-turn

As the auto industry slogs through
disruptive terrain, the economic
implications are likely to follow a
U-shaped pattern: The industry’s rough
downhill road over the past 18 months

will eventually evolve into an upward
growth trajectory.

In our view, necessary investments in
infrastructure and production facilities
will eventually fuel significant economic
growth. The cumulative investment
required to meet the EV-charging
infrastructure needs in the three largest
car markets—the U.S., the EU and
China—is estimated at $50 billion.'

In the EU, for example, there are only
about 150,000 public charging points for
electric cars; at least 2.8 million will be
needed by 2030." That translates into a
20-fold increase within the next 12 years.

‘The employment repercussions are a
different story. EV manufacturing tends
to be automated, requiring significantly
fewer workers and the assembly-line
skills needed for building ICE cars are
not readily transferable to producing
EVs. Auto manufacturers are likely to
adapt, but it is smaller companies and
employees in the ICE vehicle supply
chain which will suffer, given EVs require

M Sun, Yilei and Shirouzu, Norihiko. “Behind the
plunge in China auto sales: chaotic implementation
of new emission rules.” Reuters, 1 July 2019,
https://uk.reuters.com/article/uk-china-autos-
insight/behind-the-plunge-in-china-auto-sales-
chaotic-implementation-of-new-emission-rules-
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idUKKCNTTW38N. The cities are Tianjin, Shanghai,
Hangzhou, Nanjing, Chengdu, and Chongging; and
the provinces are Hebei, Shandong, Shanxi, Shaanxi,
Henan, Anhui, Hainan, Guangdong and Sichuan.

2 Germany's Motor Transport Authority
2 McKinsey & Company. McKinsey Center for
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Future Mobility. Charging ahead: electric-vehicle
infrastructure demand. October 2018.

™ European Automobile Manufacturers Association
(ACEA), press release, 5 April 2019. Car Co,
emissions up: auto makers urge investment in
charging infrastructure to boost electric cars.



less parts. Longer term, economic growth
will result in employment growth, but
the magnitude of employment growth

is unclear.

Given how focused it is on ICE vehicles,
Germany appears most exposed to the
transition to EVs and the government

is well aware of the risk of a slowdown.
However, any fiscal stimulus from
Germany is likely to be re-active

rather than proactive due to growth

and political hurdles. Growth outlook
actually needs to deteriorate more before
policymakers will act as there are major
constitutional hurdles to issuing debt
beyond the current limits imposed

by the constitution and their current
political commitments. That said,
Germany doesn’t even need to raise debt
for stimulus. Their budget surplus as at
December 2018 was 1.7% of GDP.

Regional road map

Looking at the global regions, we see
near-term challenges:

e CHINA: With tentative attempts to
re-stimulate their auto industry, China
is likely to stabilise somewhat, but not
enough to see a significant near-term
recovery.

» EUROPE: European performance
depends on Germany, but despite a
budget surplus and growing concerns,
they do not appear in a rush to
stimulate until growth deteriorates
further. Combined with Brexit acting as
a backup brake, Europe seems unlikely
to see a broad-based recovery in sales
and production in the near term.

* U.S.: We have not seen any tangible
plans related to the auto industry,
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though there is some potential as we
get closer to the 2020 election.

 JAPAN: As one of the leaders in hybrids
and energy-efficient vehicles, Japan’s
auto industry faces the fewest near-
term challenges.

Stay off the highway, for now

The auto industry is going through

a disruptive pivot. Despite hurdles,
countries aiming for zero emissions by
2025 will require significant investments
quite soon that should have a stimulative
effect. We expect to start seeing these
investments—and their effects—kick

in within the next two years. The trip to
the growth side of the U is still beyond
the reach of a single battery charge. In
the short run—and until prices drop
further—we would caution against
investing in the auto industry.

MORGAN STANLEY INVESTMENT MANAGEMENT 5



MACRO INSIGHT

Risk Considerations

There is no assurance that the strategy will achieve its investment objective. Portfolios are subject to market risk, which is the
possibility that the market values of securities owned by the portfolio will decline and that the value of portfolio shares may
therefore be less than what you paid for them. Accordingly, you can lose money investing in this portfolio. Please be aware

that this strategy may be subject to certain additional risks. There is the risk that the Adviser’s asset allocation methodology

and assumptions regarding the Underlying Portfolios may be incorrect in light of actual market conditions and the portfolio
may not achieve its investment objective. Share prices also tend to be volatile and there is a significant possibility of loss. The
portfolio’s investments in commodity-linked notes involve substantial risks, including risk of loss of a significant portion of their
principal value. In addition to commodity risk, they may be subject to additional special risks, such as risk of loss of interest and
principal, lack of secondary market and risk of greater volatility, that do not affect traditional equity and debt securities. Currency
fluctuations could erase investment gains or add to investment losses. Fixed-income securities are subject to the ability of an
issuer to make timely principal and interest payments (credit risk), changes in interest rates (interest rate risk), the creditworthiness
of the issuer and general market liquidity (market risk). In a rising interest rate environment, bond prices may fall. In general,
equities securities’ values also fluctuate in response to activities specific to a company. Investments in foreign markets entail
special risks, such as currency, political, economic and market risks. Stocks of small-capitalisation companies carry special
risks, such as limited product lines, markets and financial resources, and greater market volatility than securities of larger, more
established companies. The risks of investing in emerging market countries are greater than risks associated with investments in
foreign developed markets. Exchange traded funds (ETFs) shares have many of the same risks as direct investments in common
stocks or bonds and their market value will fluctuate as the value of the underlying index does. By investing in exchange traded
funds ETFs and other Investment Funds, the portfolio absorbs both its own expenses and those of the ETFs and Investment Funds
it invests in. Supply and demand for ETFs and Investment Funds may not be correlated to that of the underlying securities.
Derivative instruments can be illiquid, may disproportionately increase losses and may have a potentially large negative impact
on the portfolio’s performance. The use of leverage may increase volatility in the Portfolio. Diversification does not protect you
against a loss in a particular market; however, it allows you to spread that risk across various asset classes.
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DEFINITIONS

Gross Domestic Product (GDP) is the monetary value of all the finished
goods and services produced within a country’s borders in a specific time
period. It includes all private and public consumption, government outlays,
investments and net exports

DISCLOSURES

The views and opinions are those of the author as of the date of publication
and are subject to change at any time due to market or economic conditions
and may not necessarily come to pass. Furthermore, the views will not be
updated or otherwise revised to reflect information that subsequently
becomes available or circumstances existing, or changes occurring, after
the date of publication. The views expressed do not reflect the opinions of
all portfolio managers at Morgan Stanley Investment Management (MSIM)
or the views of the firm as a whole, and may not be reflected in all the
strategies and products that the Firm offers.

Forecasts and/or estimates provided herein are subject to change and may
not actually come to pass. Information regarding expected market returns
and market outlooks is based on the research, analysis and opinions of the
authors. These conclusions are speculative in nature, may not come to pass,
and are not intended to predict the future performance of any specific
Morgan Stanley Investment Management product.

Except as otherwise indicated, the views and opinions expressed herein are
those of the Portfolio Management team, are based on matters as they exist
as of the date of preparation and not as of any future date, and will not
be updated or otherwise revised to reflect information that subsequently
becomes available or circumstances existing, or changes occurring, after
the date hereof.

Certaininformation herein is based on data obtained from third-party sources
believed to be reliable. However, we have not verified this information, and
we make no representations whatsoever as to its accuracy or completeness.

The information herein is a general communication, which is not impartial
and has been prepared solely for information and educational purposes,
and does not constitute an offer or a recommendation to buy or sell any
particular security, or to adopt any specific investment strategy. The
material contained herein has not been based on a consideration of any
individual client circumstances and is not investment advice, nor should it be
construed in any way as tax, accounting, legal or regulatory advice. To that
end, investors should seek independent legal and financial advice, including
advice as to tax consequences, before making any investment decision.

Past performance is no guarantee of future results. Charts and graphs
provided herein are for illustrative purposes only.

This communication is not a product of Morgan Stanley’s Research
Department and should not be regarded as a research recommendation.
The information contained herein has not been prepared in accordance with
legal requirements designed to promote the independence of investment
research and is not subject to any prohibition on dealing ahead of the
dissemination of investment research.

This commentary is only intended for, and will be only distributed to,
persons resident in jurisdictions where distribution or availability would
not be contrary to local laws or regulations.

There is no guarantee that any investment strategy will work under all
market conditions, and each investor should evaluate their ability to invest
for the long-term, especially during periods of downturn in the market.
Prior to investing, investors should carefully review the product’s relevant
offering document. There are important differences in how the strategy is
carried out in each of the investment vehicles.

DISTRIBUTION

This communication is only intended for and will only be distributed to
persons resident in jurisdictions where such distribution or availability
would not be contrary to local laws or regulations.

Ireland: Morgan Stanley Investment Management (Ireland) Limited.
Registered Office: The Observatory, 7-11 Sir John Rogerson’s, Quay, Dublin
2, Ireland. Registered in Ireland under company number 616662. Regulated
by the Central Bank of Ireland. United Kingdom: Morgan Stanley Investment
Management Limited is authorised and regulated by the Financial Conduct
Authority. Registered in England. Registered No. 1981121. Registered Office:
25 Cabot Square, Canary Wharf, London E14 4QA, authorised and regulated
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Management Limited (Representative Office, Unit Precinct 3-7th Floor-Unit
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Germany: Morgan Stanley Investment Management Limited Niederlassung
Deutschland, Grosse Gallusstrasse 18, 60312 Frankfurt am Main, Germany
(Gattung: Zweigniederlassung (FDI) gem. § 53b KWG). Italy: Morgan Stanley
Investment Management Limited, Milan Branch (Sede Secondaria di Milano)
is a branch of Morgan Stanley Investment Management Limited, a company
registered in the UK., authorised and regulated by the Financial Conduct
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Branch, authorised and regulated by the Eidgendssische Finanzmarktaufsicht
(“FINMA"). Registered with the Register of Commerce Zurich CHE-115.415.770.
Registered Office: Beethovenstrasse 33, 8002 Zurich, Switzerland. Telephone
+41(0) 44 588 1000. Facsimile Fax: +41(0)44 588 1074.

us.

A separately managed account may not be suitable for all investors. Separate
accounts managed according to the strategy include a number of securities
and will not necessarily track the performance of any index. Please consider
the investment objectives, risks and fees of the strategy carefully before
investing. A minimum asset level is required. For important information
about the investment manager, please refer to Form ADV Part 2.

Please consider the investment objectives, risks, charges and
expenses of the funds carefully before investing. The prospectuses
contain this and other information about the funds. To obtain
a prospectus, please download one at morganstanley.com/im
or call 1-800-548-7786. Please read the prospectus carefully
before investing.

Morgan Stanley Distribution, Inc. serves as the distributor for
Morgan Stanley Funds.

NOT FDIC INSURED | OFFER NO BANK GUARANTEE | MAY LOSE
VALUE | NOT INSURED BY ANY FEDERAL GOVERNMENT AGENCY
| NOT A BANK DEPOSIT

Hong Kong: This document has been issued by Morgan Stanley Asia Limited
for use in Hong Kong and shall only be made available to “professional
investors” as defined under the Securities and Futures Ordinance of Hong
Kong (Cap 577). The contents of this document have not been reviewed
nor approved by any regulatory authority, including the Securities and
Futures Commission in Hong Kong. Accordingly, save where an exemption
is available under the relevant law, this document shall not be issued,
circulated, distributed, directed at, or made available to, the public in Hong
Kong. Singapore: This document should not be considered to be the subject
of an invitation for subscription or purchase, whether directly or indirectly,
to the public or any member of the public in Singapore other than () to
an institutional investor under section 304 of the Securities and Futures
Act, Chapter 289 of Singapore (“SFA"), (i) to a “relevant person” (which
includes an accredited investor) pursuant to section 305 of the SFA, and
such distribution is in accordance with the conditions specified in section
3065 of the SFA,; or (iii) otherwise pursuant to, and in accordance with the
conditions of, any other applicable provision of the SFA. This material has
not been reviewed by the Monetary Authority of Singapore. Australia:
This publication is disseminated in Australia by Morgan Stanley Investment
Management (Australia) Pty Limited ACN: 122040037, AFSL No. 314182,
which accepts responsibility for its contents. This publication, and any
access to it, is intended only for “wholesale clients” within the meaning of
the Australian Corporations Act.

Taiwan: This material is provided for information purposes only and does not
constitute a solicitation where such a solicitation is unlawful. The products
mentioned herein this material may or may not have been registered with
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the Securities and Futures Bureau of the Financial Supervisory Commission
in Taiwan, Republic of China ("ROC") pursuant to relevant securities laws
and regulations. Such products may only be made available in the ROC if
they are (a) registered for public sale in the ROC or (b) availed on a private
placement basis to specified financial institutions and other entities and
individuals meeting specific criteria pursuant to the private placement
provisions of the ROC Rules Governing Offshore Funds.

Korea: This material is not, and under no circumstances is to be construed
as an offering of securities in Korea. No representation is being made with
respect to the eligibility of any recipients of this material under the laws of
Korea, including but without limitation, the Foreign Exchange Transaction
Law and Regulations thereunder. The Fund's mentioned herein this material
may or may not have been registered with the Financial Services Commission
of Korea under the Financial Investment Services and Capital Markets Act
and may not be offered directly or indirectly, in Korea or to any resident of
Korea except pursuant to applicable laws and regulations of Korea.

Japan: For professional investors, this document is circulated or distributed for
informational purposes only. For those who are not professional investors, this
document is provided in relation to Morgan Stanley Investment Management
(Japan) Co., Ltd. ("MSIMJ")'s business with respect to discretionary investment
management agreements ("IMA”") and investment advisory agreements
(“IAA"). This is not for the purpose of a recommendation or solicitation of
transactions or offers any particular financial instruments. Under an IMA,
with respect to management of assets of a client, the client prescribes
basic management policies in advance and commissions MSIM] to make all
investment decisions based on an analysis of the value, etc. of the securities,
and MSIMJ accepts such commission. The client shall delegate to MSIM] the
authorities necessary for making investment. MSIM] exercises the delegated
authorities based on investment decisions of MSIMJ, and the client shall
not make individual instructions. All investment profits and losses belong
to the clients; principal is not guaranteed. Please consider the investment
objectives and nature of risks before investing. As an investment advisory fee
foranlAA oranIMA, the amount of assets subject to the contract multiplied
by a certain rate (the upper limit is 2.16% per annum (including tax)) shall
be incurred in proportion to the contract period. For some strategies, a
contingency fee may be incurred in addition to the fee mentioned above.
Indirect charges also may be incurred, such as brokerage commissions for
incorporated securities. Since these charges and expenses are different
depending on a contract and other factors, MSIMJ cannot present the
rates, upper limits, etc. in advance. All clients should read the Documents

Explore our site at www.morganstanley.com/im

Provided Prior to the Conclusion of a Contract carefully before executing an
agreement. This document is disseminated in Japan by MSIM), Registered No.
470 (Director of Kanto Local Finance Bureau (Financial Instruments Firms)),
Membership: the Japan Securities Dealers Association The Investment Trusts
Association, Japan, the Japan Investment Advisers Association and the Type
Il Financial Instruments Firms Association.

IMPORTANT INFORMATION

EMEA: This communication has been issued by Morgan Stanley Investment
Management Limited (“MSIM"). Authorised and regulated by the Financial
Conduct Authority. Registered in England No. 1981121. Registered Office:
25 Cabot Square, Canary Wharf, London E14 4QA.

The information contained in this communication is not a research
recommendation or ‘investment research’ and is classified as a ‘Marketing
Communication’ in accordance with the applicable European regulation
or Swiss regulation. This means that this marketing communication (a)
has not been prepared in accordance with legal requirements designed to
promote the independence of investment research (b) is not subject to any
prohibition on dealing ahead of the dissemination of investment research.

MSIM has not authorised financial intermediaries to use and to distribute
this document, unless such use and distribution is made in accordance
with applicable law and regulation. MSIM Ireland shall not be liable for,
and accepts no liability for, the use or misuse of this document by any
such financial intermediary. If you are a distributor of the Morgan Stanley
Investment Funds, some or all of the funds or shares in individual funds
may be available for distribution.

Please refer to your sub-distribution agreement for these details before
forwarding fund information to your clients.

The whole or any part of this work may not be reproduced, copied or
transmitted or any of its contents disclosed to third parties without MSIM's
express written consent.

All information contained herein is proprietary and is protected under
copyright law.
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