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Metro Development is Scaling Up in China

China metro in operations in figures (By the end of 2017)

34 Cities

165 Lines

5,033 KM

3,234 Stations

18.48 Billion

Passenger Trips

Service Intensity: 0.81
THE WORLD BANK

IBRD = IDA | WORLD BANK GROUP

Ulaanbaatar

ZAKASS T AN i
MONGOLIA MEWORG ARG
e WA COL
| Bistkek L
?”%srA/v
tﬂk‘— - R

LI NG
NORTH KOREA
Bg_h V'vhﬂmam
o
Namplo. - !
\nt\-\eun Seou\

h
‘-lp.uhu-r\q

NINGXIA
Ainan

Xini A
"7 ganmnou s SOUTH KORE
QINGHAI SHANDONG !em‘;\.x Do
& S
s f S,M 9 HENAN o
A
e Z’V T/IBET
. SICHUAN HUBE! , a o
7dglrh Lhasy
s i AR nchang ZHENAN
P “ ngsh
ot e athmandy-sk — e am . i HUNAN
e & GUIZHOU NANGX)
_ Lucknow SRR uiyang
O e S . o @R
A - 4 e P i sl
ad 3 7/3’1/78;/ s ey . ‘nming Taipel
ANGLADES, YUNNA UANGDONG
W5 - GUANGXI ZHUANG &8
Dhanbad ® ‘s fsan56/ Dha s ] M2
nnin
Ranchi. ity o itthgong 9 TANN AN
Coliintta Mandalay
. . .
v, Sovmiver " LS < Fangdl M.ﬂarq .
v . 5 _Thanh Pho Viet Tri M
| Gttty jv"ﬁy e e Lo n;":ﬂ‘:
CRISSA prencé Hmphong
FH s e 4 e s ":"B"‘:,'" “Thieeh Phc This Binks Maikon
1 : ik Bin g
. Nyt 3
WM 7 ’ Thanh Pha Thanh Hoa Danzhau
A
Brasmai
Mueang Sueng Kan L HAINAN e
Thann Pho Ha Tich Samya Philipping Sea

N Wen't‘ian:‘\



800
700
600
500
400
300
200

100

&

THE WORLD BANK

IBRD « IDA | WORLD BANK GROUP

Metro Development is Scaling Up in China
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Towards Large Scale Network Structure
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Source: QuantUrb, CASA

* Large-scale, networked structure,
diversified systems, equipment
based on own intellectual property
and independent technology

* Hierarchized integrated network:

-large-capacity subway in the central
areas of megacities and super cities

-medium-capacity monorail, magnetic
suspension, inner-city rapid rail transit
and modern trams between central
urban area and satellite towns.
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Metro Development is Scaling Up in China

Investment of Metro Projects with Approved FSR

® Investment (Trillion RMB)

2013

2014

Investment Scale

2015

2016

2017

About Rs. 40
lakh crores



Metro Development is Scaling Up in China

Increased local financial burden due to metro project investments

7000 (100 Million RMB) 250.00%
6000
200.00%
< Urumgq;i, 192.29% Chengdu, 190.97%
5000 — N

_— Qingdao, 171.55%

B General li reven
General public budget revenue Guiyang, 158.95%

150.00%

4000
mm Investment of Metro Projects with FSR
Approved Wuhan, 117.85%
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2000
Beijing, 64.10%
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1000 I Shanghai, 31.93%
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Annual general
public budget
revenue > 30
billion RMB

New Policy Environment, New Challenges
New policies regulate metro development with raised requirements

GDP > 300
billion RMB

Or Rs 3.1 lakh

crores

Annual general
public budget
revenue > 15
billion RMB

Subway Project ‘

Short-term

Government
funding > 40%

intensity > 0.7
(10,000
passenger
trip/KM-Day)

Urban resident
population > 3

Urban Light Rail Project

Government
funding > 40%

Urban resident
population > 1.5

GDP > 150
billion RMB

Forward peak-
hour

passenger
volume
>30,000 per
hour

4

Forward peak-
hour passenger

Short-term volume > 10,000
service intensity per hour

> 0.7 (10,000

passenger

trip/KM-Day)



New Policy Environment, New Challenges
New Rules Reinforce New Budget Law

MoF Directive No.50 MoF Directive No.87

* Prohibit local governments from * Prohibition of government purchase
providing guarantees for UDIC debt. service contracts to pay for civil works
and financial services.

* Prohibit government from injecting * Prohibit government from packaging
assets from government budgets into railways, highways, airports,
UDICs or pledging future land sale communications, water, power and
proceeds to bolster UDIC gas supply, and the infrastructure
creditworthiness. construction projects into government

purchased service contracts.
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Fares only partly support metro

FAREBOX RATIOS FOR METROS AROUND THE WORLD

2.5
More likely to be m Other Commercial Revenue
able to fund oF R
portions of original are Revenue
20 =P Subsidy for

Non-fare revenues
15-20% in Asia, but
requires retail

designed well \/
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Innovations in Metro Financing
New Approach: From Urban Development Investment Company (UDIC) to PPP

Public Private Partnership (PPP) Structure

Local
> Government

Bond Market

/\\/
Capital Subsidy
Transport 2'3
Department
Operating Subsidy
| —

. \_/
Concession Agreement

Fare Box Revenues

Other Operating
Revenues

Payment Metro Private
Company

Financial Institutions/

Investors

Bond/Loan/
Equity
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Transport PPP Projects Have the Highest Share of Project Value.

PROJECT VALUE BY SECTOR (MOF PPP PROJECT DATABASE)

o, 2% 1%1%4.%

3%

2% Transport m Transport

28% B Municipal engineering
H Area Development
1 Resettlement Project
5% M Ecological development and environmental protection
M Others
B Tourism
6% B Water resources management
M Education

Culture

% M Health
H Elderly care
7 Energy

Sports activities
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Why PPP?

O

Additional sources of

funding and financing "

Insufficient funds

Poor planning and Private sector analysis
project selection and innovation

e Coverage

¢ Quality *

* Reliability Inefficient or Private sector incentives and
ineffective delivery life cycle management

¢ Efficiency .

Inadequate Long-term investment
maintenance perspective




Using Project Finance to Raise Funding for PPP Projects

What is Project Finance?

¢ Project Finance uses future project L N Using FUTURE

revenues to finance upfront project ACESAUES
)
costs. O&M
ue ,...--"""-; v — Shargholder Lpans
US$ — |~
® . . . . R ] ice: Capital and Inerest
*»* PPP is project finance where risk is

allocated between the government and =
private developer.

mulative To Finance UPFRONT
Project Costs

Time - Years
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Traditional Finance VS. Project Finance

[ The key difference between Traditional (Corporate) vs Project Finance is who acts as the

borrower.

Traditional (Corporate) Finance

mmm)  Project
P Traditionally the
Financing !
| |¢=== Government borrows
« Burden .
——————— directly.

@)

Advantages:

* Cost of financing (interest rate) is typically lower.

Disadvantages:

Government has limited borrowing capacity, limiting infrastructure
development.

* Construction, operation & management risk is the governments. If
the project fails, the government still must pay.

* O
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Project Finance

In Project Finance, the ( Fi : I

. J . ; Financing |

Project is the borrower. «_ _Burden
Advantages:

Vehicle to mobilize private financing.

Motivates project developer (equity) and banks to ensure project
implementation.

Disadvantages:

More complex than traditional financing, needs a lot of analysis
and takes longer.

More expensive than traditional financing.
Often has contingent liabilities and requires close monitoring.






Integrated Land Use and Transport Planning for JOB Accessibility

a. Line 1, 2, and 3 and walking: 12%

T -~/-,.‘,K_L>_.. -
i b A / T2 s
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Zhengzhou

* Population:6.4 million

* GDP per capita: USS11k
* Peak hour accessibility

) (number of jobs accessible from each location
location total jobs in the city

+ population in each location

Total Population

Percent of jobs accessible within 45
minutes by public transit

0.0%-10.0 %
10.0 % - 20.0
20.0 % - 30.0
30.0 % -40.0
40.0 % - 50.0
50.0 % -60.0
60.0 % - 70.0

Source: The 3V Framework (World Bank)
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Integrated Land Use Planning Impact: Chongging 2035 Scenarios @

) ) ) Supporting compact, walkable Reduction in Green field land
High popula‘tlon growth (+5.8 m urban population mixed-use development consumed by 195 km2
and +4.6 m JObS) Proportion of Population and Jobs in

Walkable, Mixed-Use Areas,

. . Endstate 2035
Scenario analy5|s on compact/TOD growth versus 500 km2

large block growth o

600 km2

400 km2

40%
Prioritizing better jobs/housing balance 80 -
i i 20% e Aoy g
Jobs to Populatlon Ratio, Endstate 2035 . . 100k 249 km2
120 0% 0km2

Trend Compact Growth

Trend Compact Growth
1.00
M Population M Jobs
i Reduced CO2 by 2.6 MT Reduced Infra cost by 5.4 BUSS
0.60 Regional ¥120,000 mil
’ average T
0 40 o T ¥100,000 mil
. 5 MMT ¥80,000 mil
020 4 MMT ¥60,000 mil
0 00 T ¥40,000 mil
Base 2015 Trend Compact Growth o ¥20,000 mil
1MMT

m Core Periphery Satellite - %0 mi — — Gmwm
@XM &%&&Nﬁ frend Compact Growth
;.gng | QE A The World Bank
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Metro and Transit Oriented Development (TOD)

Virtuous Cycle of Transit-

Oriented Development

&

Increase
metro
patronage

Foster
densified
developments
around stations

THE WORLD BANK

IBRD « IDA | WORLD BANK GROUP

Build a
metro
system

Improve
accessibility

—

oual-cultural |dent|ty

el el S _A—

F—ul — m‘l\ =
T Coordination of development t|m|ng and phases

Virtuous Cycle of Land
Value Capture

Capture
property value
increases and
recover metro
investment

Accessibility
benefits
capitalized into
property values

Build a metro
system

Deploy
Rail+Property
joint
development




Station-Level planning for Communities

v .
>Q¢- * Best addressed through city level
Q@_ Qﬁ ~ guidelines tailored to the context.
WELL DESIGNED TRAMSIT PLAZA COMPACT
TRANSIT SYSTEM DEVELOPMENT
* Also consider:
ﬂ w é! * Resilience
MULTI-MODAL WALKABILITY MIX OF USES .
INTEGRATION * Smart city components
* Balanced use of energy uses
ﬁ[r ﬁ"ﬂ * Role of bikes, new electric mobility and
MmIl new transport solutions

COMPLETE STREETS PUBLIC REALM HOUSING DIVERSITY

a

TRAFFIC MANAGEMENT  URBAN PARKS & OPEN INFORMAL SECTOR
SPACES INTEGRATION

* Underground and elevated space
management
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&

Overall TOD Planning Process

Coordinaticn raquiremants through the TOD . . Befine Station Canfirm Strest

planning procass Finalize Transit Dﬂsma far Infrastructure Finalize Last Mile
—_— ii m "ﬁlﬁf’” Transfers & NMT to be Changed Connectivity Options

TRANSPORT czzws cmzews

PLANNER — 4

rM.lli-ll’leﬂ Transport
Integration & Station

Refine TOD
emmmmp Discuss Phasing

"I ENEEEEEEEEEE N

Accessibility Plans Corridor or Station of Development
Discuss High Potentia |~ ~ 7 AreaPlans & Contribution
r : Stations TOD Plan / Innovative Davalopmant! to Infrastructure/

Assess Economy & Strategies & Policies Funding
at selected scale

? Incentives Needed

e

REAL ESTATE

DEVELOPERS T \
INFUTE

- [ ]
e, |ﬁ|‘#
CITIZENS
IHPUTE

Elt}‘f Hegiﬂnal Scale Comidor Station Area u
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Conclusions

L)

» Sustainable metro development needs new forms of financing.

)

)

* PPP and Project Finance present a promising approach.

L)

<

L)

* Integrate TOD and LVC into metro development.

)

<

L)

* World Bank Group is working with central and sub-national governments
» Partnering with NDRC to identify possible PPP projects for WBG support

L)

»Shanghai — Infrastructure Financing Facility
»Urumgqi — borrowing based on revenues
»Zhengzhou metro — PPP option being considered



