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e Asia will drive mass global migration from countryside to
city over the next two decades. The number of Asians living
in megacities of over 10 million is forecast to double by
2025, according to the United Nations. Meanwhile, vehicle
ownership is doubling every five years amid rising income, and
sharply rising CO, emissions are adding to air quality problems
in Asia's largest cities.

e Mass transit rail (MTR) systems have proven highly cost-
effective transport solutions for Asia's megacities due to their
high population densities. Asian countries, including India,
Indonesia, Thailand, and Malaysia, are expected to spend over
USD 200bn in greenfield MTR systems in the next decade to
combat rising urban congestion.

e Companies with high exposure to MTR systems — namely
contractors, property developers, capital equipment suppliers,
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Introduction to the Longer Term
Investments (LTI) series

and MTR operators — will enjoy high earnings visibility across
the public spending cycle, as well as above-GDP earnings
growth rates, suggesting an attractive long-term opportunity.

Mass transit rail (MTR) — also known in Asia as mass rapid
transit, urban transit, metro, underground, and subway — networks
have been long-established icons across many of Asia's developed
capitals, including Tokyo, Singapore, Hong Kong, and Seoul. However,
in recent years, rapid urbanization and immigration from the
countryside have seen population explosions in several key cities in
emerging Asia, especially in China and India. This, coupled with
the sharp growth in car ownership and the emergence of the city
commuter, has led to gridlocked traffic often exacerbated by poor
urban planning. A side effect of large-scale traffic congestion has
been rising car emissions and air pollution. Resulting social problems
include health concerns, long commutes, escalating parking costs,
and housing problems as city workers are priced out of homes close to
their work places. Because we believe these are longer-term structural
trends that will become more acute over the next decade, mass transit
systems are becoming a necessity that large Asian cities cannot afford
to be without. They are becoming increasingly prioritized in the public
spending projects of several Asian governments, a trend we expect
to continue.

The Longer Term Investments (LTI)
series contains thematic investment
ideas based on long term structural
developments.

Secular trends such as population
growth, ageing, and increased urbaniza-
tion create a variety of longer term
investment opportunities.

Investors willing to invest over multiple
business cycles can benefit from poten-
tial mispricings created by the typically
shorter term focus of stock markets.

Population
growth
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Mass migration to cities will strain urban infrastructure in Asia
The United Nations forecasts that the world's population will rise
from 7bn currently to around 9.3bn by 2050, with the proportion
living in cities climbing from one-half to three-quarters. Most of this
shift will occur in Asia and Africa, where 90% of an estimated total
2.7bn incremental urban dwellers will move to cities by 2050. Cur-
rently, of the world's 28 megacities with over 10 million inhabitants,
16 are located in Asia. With half of the world's population living in
settlements of under 500,000, much of the fastest urban growth
in Asia will be from these relatively small settlements. According to
the United Nations Population Division (UNPD), the number of Asians
living in cities with over 10 million inhabitants will almost double by
2025. This rapid pace of urbanization will be a huge strain on public
transportation systems in Asia's large cities. MTR systems will, in our
view, become a favored solution for high-growth Asian cities primarily
because high population densities make them cost-effective. MTRs
allow high capacity with less land use; they also have a smaller envi-
ronmental impact at lower costs per rider.

Sharp rise in car ownership exacerbates urban congestion

A combination of rapid urbanization and income growth is triggering
a sharp rise in car ownership from a low base in Asia's developing
economies. According to World Bank and PFC Energy forecasts, most
of the vast growth in global car ownership over the next decade will
take place in Asia, with an increase of 220 million cars in China alone
between 2010 and 2025 (see Fig. 3).

Rising car ownership has been spurred on by urban income growth
coupled with the availability of cheap credit since 2008, and special
concessions to encourage first-time buyers in several Asian countries.
These are often designed to support the homegrown auto-manufac-
turing industry. Between 2005 and 2012, China, India, Indonesia,
Malaysia, and Thailand witnessed significantly higher growth in car
ownership than more developed Asian economies. Because public
spending has failed to keep up, inadequate road infrastructure has
resulted in severe traffic congestion, inefficient commuting times,
rising carbon emissions, and deteriorating air quality. The last has
become an especially acute problem in many cities in China, which as
a nation has experienced the highest car growth in Asia. Malaysia has
a very high car ownership rate, yet lacks a mature mass transit system.
Rising congestion problems have led the Malaysian government to
announce plans for three MTR systems by the end of the decade, with
one currently being built in Kuala Lumpur.

Rising CO, emissions

Rising car ownership across Asia has meant that emissions from
transport have become the fastest growing source of CO, emission. By
2030, Asia will account for 31% of total worldwide transport-sector-
related CO, emissions, almost double the 17% in 1990, according to
the Emissions Database for Global Atmospheric Research (EDGAR).
Private vehicle ownership is doubling every five years in many Asian
countries, with the growth in urban areas often doubling every 2-3
years.

Fig. 1: Population residing in megacities, by
region

Asians living in cities of over 10 million will almost
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Fig. 2: Auto ownership rate in Asia
Malaysia has highest car ownership but no mass transit
rail system
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Fig. 3: Car fleet growth, by region 2010-2025
Chinese car ownership alone will grow by 220 million
by 2025
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Indeed, the use of fossil fuels has driven a threefold rise in per capita
emissions in China between 1990 and 2012, and a twofold increase
in countries like Thailand, India, and Indonesia. While CO, emissions
are also linked to rising electricity production, we believe the sharp
rise in car ownership has been a key swing factor behind the sharp
rise in CO, production in Asian emerging markets.

Why mass transit systems are particularly cost-effective in Asia
There is evidence that mass transit systems in Asian cities enjoy higher
fare-box recovery ratios (the share of operating expenses met by pas-
senger fares) than other parts of the world, making them highly cost-
effective. This is because many have been built in megacities or cities
with high population densities. The economies of scale these transit
systems achieve are reflected in the high annual ridership of Asian
MTRs. Of the ten leading mass transit systems globally, ranked by
annual ridership, six are in Asian cities (see Fig. 8). A second reason
for their profitability is the rapid capital appreciation of land in Asian
capital cities. Indeed, Asia is home to seven of the world's 20 most
expensive cities. Asian mass transit companies have capitalized on
rapid land price appreciation to recover project capital costs through
"value capture" — the sale of land whose value appreciates as a result
of MTR connectivity. This business model has been especially suc-
cessful for Hong Kong's MTR Corporation and Singapore's SMRT, and
we anticipate this will be emulated by new mass transit systems in
cities in Southeast Asia.

Asian investment in MTR systems will run into hundreds of bil-
lions over the next two decades

Due to the trends mentioned earlier, world development banks are
forecast to spend USD 175bn on sustainable transport systems in
emerging markets alone over the next 10 years, according to con-
sultants Roland Berger. Aside from China, India, Thailand, Malaysia,
Indonesia, and the Philippines that are actively building new municipal
MTR systems, several frontier markets such as Vietnam and Pakistan
are also building MTRs for their capital cities. Because of the high
capital costs of MTR systems, Asian governments have tended to bear
investment costs, often with subsidized funding. Private companies
have benefited from government investment in MTR systems at the
level of project delivery, engineering, and construction. MTR operating
companies have frequently been spun off and privatized; several key
ones in Asia are publicly listed.

Link to sustainable investing

To identify whether a Longer Term Investment (LTI) theme qualifies as
a sustainable investment (SI) theme, we follow a two-step process.
The first works top-down. LTls are assessed according to whether
they match one or more of the sustainability topics within the envi-
ronmental, social, and governance (ESG) categories (see Fig. 6). In
general, these themes must contribute to environmental sustainability
(e.g., a low-carbon economy), resource efficiency (energy, water), a
sustainable society (health, education, poverty reduction, equality,
social inclusion, etc.) or sustainable corporate governance.

Fig. 4: Growth of per capita CO, emission
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Fig. 5: Fare-box recovery ratios
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The second, bottom-up step consists of considering a thematically
aligned representative universe of companies, a large majority of
which (80% or more) must align with one or more of the ESG cate-
gories. For each individual company, a minimum business involvement
threshold is applied, e.g., 20% of revenues must derive from the the-
matic activity under consideration.

We think the MTR theme dovetails nicely with the SI thematic
framework, addressing pressing issues such as congestion, local air
pollution, climate change, and limited availability of land in megac-
ities. Mass transit rail can help address several of the 17 UN Sus-
tainable Development Goals (SDGs), such as the goal of sustainable
cities and communities (Goal 11), industry, innovation, and infras-
tructure (Goal 9) or climate action (Goal 13).

How to invest in Asia's MTR boom

We have identified eight Asian countries that plan to spend over USD
200bn on mass transit systems over the next decade. We believe
spending in the decade after that could be double this amount based
on megacity growth trends in Asia. First-line beneficiaries of rising
Asian government investment in MTR systems are normally local con-
tractors and potentially banks benefiting from related loan growth
opportunities. However, it is rare for contractors to be overexposed to
MTR projects as they seek to mitigate project risk through diversified
exposure across different construction and engineering projects. Once
MRT projects have been awarded, second-line beneficiaries tend to be
suppliers of capital equipment, including tunneling and other heavy
machinery as well as track and rolling stock manufacturers. Many of
the leading global suppliers for mass transit system track and rolling
stock are European and Japanese. However, more recently, Chinese
industrial companies have developed a growing niche in this area.
Capital equipment suppliers, as a rule, are globally or regionally diver-
sified, to reduce overexposure to a single market. Operators of Asian
MTR systems themselves can be attractive investment targets if they
can generate strong profitability or robust recurring cash flow or if
they are likely to be awarded new lines or systems to operate.

Significantly, other industries offering high exposure to Asian MTR
build-out can be indirect beneficiaries like property developers or
landlords whose land banks or development projects enjoy rising
value due to proximity or direct connectivity with MTR lines and sta-
tions. However, to benefit from new MTR expansion over a longer
period of time, property developers need to own large parcels of land
in strategic locations which can be developed in phases over many
years, or else be major landowners in cities or regions rolling out MRT
projects.

Note: In the individual country sections below, we often refer to com-
panies that are or have been major players in the roll-out of MTR
systems in their respective countries. This is for clarification and illus-
trative purposes only, and should not be taken as a recommendation
to invest.

Fig. 6: Overview of LTI topic clusters
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Key markets

China

China will invest a forecast USD 119bn (CNY 820bn) in 2016-2020
on mass transit rail (or urban rail transit) systems, a 234% rise over
the 2011-2015 period. UBS estimates USD 77bn (CNY 533bn) will be
for construction, USD 24bn (CNY 164bn) for construction equipment,
USD 12bn (CNY 82bn) for rolling stock, and USD 6bn (CNY 41bn)
for signal systems. MTR investments have been small compared
with railway investments in the past, but we forecast investments
will be similar to railway fixed-asset investment during 2016-2020.
Total operating length for Chinese MTR systems will reach 9,489km
(including 8,251km subway lines) by 2020. This is 10% higher than
the NDRC's guided approved URT length of 8,600km as of 2016. The
higher figure can be attributed to the inclusion of 49 cities with MTR
systems vs. the original 43 as well as planned upgrades of existing
systems. We forecast an additional 7,000km will be added beyond
2020. Chinese construction and capital equipment makers will be key
beneficiaries of mass transit investment over the next decade, as well
as the build-out of MTR systems elsewhere in Asia.

Hong Kong

Hong Kong will spend a projected USD 14.1bn (HKD 110bn, 2013
prices) on seven new rail links for the territory during 2018-2031. Six
of these will be extensions to the existing MTR network and include
a new North Island line, a new South Island line, a Tung Chung West
extension, a Tuen Mun South extension, a Northern Link, and Kwun
Tong Station. The seventh link will be an extension of the existing East
Kowloon Link, the territory's main domestic rail service, and will take
up at least 25% of the total investment budget. Even for a mature
MTR network in a developed economy, Hong Kong is a good example
of the need for continuous and significant network expansion due to
severe capacity constraints on several lines and to facilitate housing
developments in more rural parts of Hong Kong. This has partly arisen
because of the large influx of mainland Chinese tourists to the ter-
ritory over the last decade. In 2016, Hong Kong, which has a resident
population of 7.3 million, saw 43 million inbound visits from mainland
Chinese tourists.

India

India currently has metro networks in seven cities with a total oper-
ational length of 325km. It is slated to spend USD 40bn over the
next five years on extensions as well as new projects in Ahmedabad,
Nagpur, Kochi, New Delhi, Mumbai, Pune, Lucknow, Surat, Varanasi,
Guwahati, Kozhikode, Trivandrum, Vijayawada, Vishakhapatnam,
and Hyderabad. India boasts 45 cities with populations exceeding
1 million and has vast potential for a further build-out of mass
transit systems. Local authorities in second-tier cities like Chandigarh,
Patna, Agra, Kanpur, Meerut, Indore, and Bhopal have proposed MTR
systems to the central government. Under the Modi administration,
we expect India's capex cycle to be rejuvenated due to initiatives
to fast-track clearances for stalled infrastructure projects and extend
long-term financing. We expect future metro rail orders from the

Fig. 8: World MTRs, ranked by annual ridership
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growing number of second-tier cities that have populations above 1
million.

Indonesia

A greenfield MTR system for Jakarta is planned in two phases at an
aggregate estimated cost of USD 2.5bn. The construction of the first
phase — an MTR line from Lebak Bulus in South Jakarta to Hotel
Indonesia traffic circle in central Jakarta (15.7km, 13 stations) — kicked
off in October 2013 and is expected to finish on 1 March 2019 (65%
completed as of February this year). It will be able to accommodate
173,000 passengers a day. Leading Indonesian contractors will likely
be key beneficiaries of the new infrastructure-friendly government
under President Joko Widodo given expectations that his adminis-
tration will be more efficient in expediting the land acquisition law
responsible for large government project backlogs.

Malaysia

The first Mass Rapid Transit (MRT) line in the Greater Kuala Lumpur
area known as the SG Buloh-Kajang line is currently under con-
struction and expected to be fully operational in July. Phase 1
(between Sungai Buloh and Semantan) has been operational since
December, with Phase 2 (between Semantan and Kajang) expected to
start operations in July . The total project cost for the 51km line is esti-
mated at MYR 23bn (USD 5.2bn) of which MYR 8.28bn (USD 1.88bn)
is earmarked for the 9.5km underground section. Construction of a
second 52km MRT line — the SG Buloh-Sedang-Putrajaya Line (SSP
Line), with an estimated total cost of MYR 32bn (USD7.4bn), of which
MYR 15.47bn (USD 3.5bn) is for a 13.5km underground section —
began in end-2016. Government approval is expected in 2H 2018 for
a 32km MTR system for Penang state worth USD 7.2bn (MYR 32bn)
as part of a Penang transport master plan.

Philippines

The Manila Light Rail Transit (LRT) Line 1 Extension will consist of
a 11.7km double track with an estimated cost of USD 1.4bn (PHP
64.9bn). Total investment for the full LRT network is estimated at least
USD 3.8bn, which will add two additional lines and about 45.8km
of tracks. The MRT-7, meanwhile, is a proposed 23km elevated rail
line connecting to the existing MRT-3, with an estimated cost of USD
1.5bn (PHP 69.3bn).

In addition, the Mass Transit System Loop is a proposed 12km under-
ground rail network, connecting Metro Manila's key cities, with an
estimated cost of USD 3bn (PHP 135bn). The North-South Commuter
Rail (South Line), worth USD 3.8bn (PHP 170.7bn), will connect Metro
Manila to other provinces in Southern Luzon through a 653km rail
line (including existing and proposed branch lines). Among the said
projects, the LRT Line 1 Extension and MRT-7 have been awarded to
the private sector, while the North-South Commuter Rail, LRT Line
2, and Line 6 are in the advanced stages (prospective bidders con-
ducting due diligence). Mass transit projects connecting Metro Manila
now make up the lion's share of the government's Public-Private Part-
nership Projects (PPP) initiative.

ClO WM Research 3 May 2017
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Thailand

Thailand's interim government led by Prayuth Chan-Ocha approved a
USD 75bn (THB 2.4trn) infrastructure budget in mid-September 2014.
Of this, USD 15bn (THB 532bn, 0.6% of GDP) is earmarked over eight
years for seven new mass transit lines in Bangkok totaling 364km in
length. UBS estimates USD 1bn (THB 36bn) of civil works, and elec-
trical and mechanical (E&M) works for four lines (dark green, purple,
blue, red) was disbursed in 2015. An average USD 1.2bn (THB 43bn)
will be disbursed annually from 2016-2019 to complete the project.
An additional five lines (two of which will connect with red and blue
lines) with total value of USD 7.8bn (THB 282bn) will be built out over
2018-2022.

Vietnam

Vietnam has two mass transit systems under construction in Ho Chi
Minh City (HCM) and Hanoi. The HCM city system will comprise six
lines of which Line 1 (19.7km) and Line 2 (11.3km) have an aggregate
investment cost of USD 2.3bn and are expected to be operational by
2020. Plans for Lines 3 to 6 are still at a feasibility stage. In addition,
a nine-line Hanoi metro system was approved in 2008 under Hanoi
Metropolitan Rail Transport Project Board. Line 1, Line 2, Line 2A, and
Line 3 will have an aggregate length of 52.4km. Total cost for Lines
1 and 2 is estimated at JPY 136.5bn (USD 1.4bn) and will receive
Japanese financial assistance. The cost of Line 2A is estimated at USD
553m and will receive financial support from China while Line 3, esti-
mated at USD 1.08bn, will receive financial support from France.

Risks

The key risks to this theme under a bear scenario would be inter-
ruptions to Asian government infrastructure spending plans — which
have occurred in the past in some Asian countries. These arose due
to political pressures related to land acquisitions, rising government
deficits, and rising funding costs. There is also a broader trend
toward greater fiscal discipline in many emerging Asian economies.
In some cases, budgetary restraints might force governments to focus
spending on improved road networks or lower-cost public transport
alternatives because of the high costs of mass transit systems. In
certain cases, companies overly exposed to a specific MTR investment
or specific country will present higher investment risk than more diver-
sified companies. Broadly speaking, capital equipment suppliers will
tend to be more geographically diversified while contractors, oper-
ators, and property developers more focused to a region or country.
Discontinuity of certain infrastructure projects by new governments
citing some of the above reasons is also a key risk. However, we
would highlight that over the last year, Malaysia, Thailand, India,
and Indonesia all have new governments in place that are pro-infras-
tructure spending, implying continuity of MTR spending projects in
the coming years.
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Appendix

Terms and Abbreviations

Term / Abbreviation ~ Description / Definition Term / Abbreviation  Description / Definition

1H, 2H, etc. or TH11,  First half, second half, etc. or first half 2011, A actual i.e. 2010A

2H11, etc. second half 2011, etc.

Capex Capital expenditures COM Common shares

E expected i.e. 2011E GDP Gross domestic product

Shares o/s Shares outstanding up Underperform: The stock is expected to

underperform the sector benchmark
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