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ABSTRACT

Long-range planning and the sustained implementation of integrated transport policies covering
both public and private transport has enabled Singapore to remain relatively free of traffic
congestion despite its limited land, rapid urbanisation and economic growth

The paper provides an overview of the planning of Singapore’s land transport system and major
events that shaped transport policies and infrastructure development over the past 4 decades. It
discusses how the transport system and policies have evolved over a period of rapid urbanisation
and changing socio-economic environment to meet the rising mobility needs of its people. It
looks back at the early planning decisions which created the environment and framework for the
implementation of transport policies that have since, with modifications, guided Singapore’s land
transport development. This includes policies to manage private transport, integrate transport and
land use planning, develop a suitably sized road network and improve public transport as the
dominant mode of transport

1 INTRODUCTION

Many cities in the world are facing traffic congestion problems which are set to worsen
as the cities grow. Asian cities, in particular. are growing rapidly. The economic development in
many Asian countries has caused migration from rural areas to the cities. In the 1960s, about 1
person in 5 lived in a town or city, by the 1990s this reached 1 person in 3, and by 2020 it is
expected 1 in 2 persons or 50% of Asia’s population will be living in urban areas. The advent of
the motorcar and its popularisation as a means of travel was one of the most revolutionary events
of the twentieth century. While enhancing mobility tremendously, cars soon began to take over
and shape the layout of cities. On the other hand, cars mean accessibility, without which a city’s
vitality and vibrancy would be greatly diminished. Increasing car ownership and rapid
urbanisation has led to traffic congestion in many cities as the authorities find it difficult to put in
place infrastructure for the public transport and private cars to meet the explosive growth in
demand.





[image: image2.png]Like other cities, Singapore faces its share of challenges in meeting the needs of its
population and economy. It is densely populated and intensively urbanised, with a population of
4.2 million residing on a land area of 700 square kilometres. As at end 2005, there is a total
vehicle population of 720,000 of which 438,000 are private cars. It has a 3225 ki road network
and a public transport comprising a 109 km Mass Rapid Transit (MRT) network, 29 km of LRT
lines and a comprehensive network of 265 bus routes operated by 3,100 buses

Upon attaining nationhood in 1965, Singapore faced many problems. as it had to cope
with a rapidly increasing population, high unemployment, severe housing problems and a
transport system grossly inadequate to meet the demands of the nation.

Land transport in Singapore has since come a long way. Despite the rapid urbanisation
of Singapore and the population growing from about 2 million in 1965 to over 4 million.
Singapore is relatively free of traffic congestion. Traffic today moves reasonably smoothly on the
roads and there is a comprehensive public transport system with a high level of service. This
situation has not come about fortuitously. but as a result of long-range planning and sustained
implementation of integrated transport policies covering both public and private transport

INTEGRATED PLANNING

Planning for land transport systems has to look beyond strictly transportation issues
alone. Land transport planning has to be integrated with land use planning and vice versa
Singapore’s small size further reinforces the need for integrated planning

In 1958, the colonial government had produced a master plan which called for the
development of peripheral new towns and a green bel to control expansion of the central area
Soon after independence, it was recognised that this plan was not geared fo high growth and
unsuited for economic development and mesting the needs of the growing population

A number of major land use and transportation studies were carried out to map out the
policies and plans to guide Singapore’s physical development. During the period 1967 — 1971
the State and City Planning Study developed the first long-range plan, called the Singapore
Concept Plan (SCP). for Singapore’s physical development. The plan provided the framework for
the programme of public housing. urban renewal and industrial development that was then
undertaken. Transportation routes, comprising an expressway network and other major roads, as
well as mass rapid transit lines, were conceived in this plan.

In developing the plan, the SCP study looked at different options for Singapore’s
physical development. Transport considerations featured prominently in the evaluation of the
various land use dispositions. Alfernative land use plans were studied and transport modelling
performed to test and quantify the travel requirements of these plans to identify options that
minimise the need to travel. The eventual adopted land use plan (called the Ring Plan) was for
high density East-West development along the south coast and a ring around the Central
Catchment, all strung out along the MRT lines linked to the city, and served by an island-wide
expressway network. The plan formed the basis for shaping the public housing new towns, the
industrial areas, ports, airports, expressways, major roads and the MRT rapid transi system.




[image: image3.png]The 1991 Concept Plan modified the ring concept with a “Constellation Plan” which
provided for additional commercial centres outside the central area. The new Regional Centres
and Sub-regional Centres, to be linked by the MRT rapid transit system, are planned for high-
density development. This plan was reviewed and updated as the current 2001 Concept Plan.

In developing these plans. the concept has been growth through integrated planning, in
which land use and transportation are designed synergistically. Within the framework of the
concept plan, the transport planners develop the transport layer plans for the road and rail
network. This approach allows fairly advanced planning and safeguarding of the corridors for the
implementation of the infrastructure when it is required. The transport infrastructure is thus
systematically expanded in tandem with land development and traffic growth.

The broad development strategies of the concept plan are then translated into specific
planning guidelines for local areas. Such plans, drawn to greater level of details, aid the
regulation of development to ensure that the overall concept is realised in time and space.

At the micro level, carefully planned integrated development aims to minimise the need
to travel and enhance the quality of life for the residents. Particular attention is paid to areas
around transport nodes not only to achieve highest development intensities for such highly
accessible areas but also to ensure that a high level of integration is achieved between the various
transport nodes.

3. MANAGING DEMAND

From the findings of the land use and transportation studies, it was evident that it would
be eavironmentally and physically unsustainable to build enough oads to meet the prevailing rate
of growth and use of cars. An effective solution to the transportation problem required policies
that attempt to maintain a desirable balance between the use of private and public transport
Public transport is an efficient mover of people, and an efficient energy user. The emphasis has
been to improve public transport and encourage its use, and to restrain the widespread use of the
car by demand management. Singapore is one of the few countries that have successfully and
consistently used private transport demand measures since the 1970s to keep transportation
problems within tolerable levels

31 Ownership Measures

Historically, this was done by increasing the cost of owning and using the car.
Registration fees and taxes on vehicles and petrol as well as the annual road taxes pegged to
engine capacity were progressively increased since 1972 to check the growth of vehicles
However, buoyed by strong economic growth, the number of cars continued o grow faster than
what could be sustained by the roads.

In May 1990, the Vehicle Quota System (VQS) was introduced. Under the system, a
person has to obtain a licence, known as Certificate of Entitlement (COE), before purchasing a
vehicle. The number of certificates is fixed and allocated through a public bidding exercise
which determines their prices. Hence, the system allows full control over the growth of the total
vehicle population. Growth since 1990 has been capped at 3% per annum. As at 2005, the car to
population ratio in Singapore is 1:10. Although this ratio is high compared with Asian countries
it is much lower than the car ownership level of around 1:2 typically found in developed
countries.
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The first road congestion pricing scheme in the world, the Area Licensing Scheme
(ALS), was implemented in June 1975 to regulate private car usage in the city. Under the scheme
a Restricted Zone (RZ) was defined around the city centre and the entry points demarcated by
overhead gantries along the roads into the RZ. Motorists were required to purchase and display a
paper license on the windscreen to enter the city. Pasticulars of errant vehicles were recorded by
enforcement officers stationed at the entry ponts to the city. A fine was imposed for entry into
the city without a valid licence. The initial daily rate was §33, with cars carrying four or more
persons exempted (a concession which was later dropped)

While fairly simple in operation, the scheme was quite flexible. Within reasonable limits
the license fees can be varied for the different types of vehicles. They could vary based on the
times of operation. During its twenty-three years of operation until it was replaced by the
Electronic Road Pricing (ERP) system in 1998, the ALS went through a number of revisions to
accommodate changing traffic patterns. The scheme operated initially only during the morning
peak hours. It was then extended to cover the evening peak. and later on to operate during the
entire day. Initially, only cars were affected. As the city grew and travel demand for access into it
also grew, the scheme was expanded to all other types of vehicles, except buses and emergency
vehicles

Figure 1 — Effect of ALS/ERP on CBD Traffic
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[image: image5.png]Singapore’s experience with ALS demonstrated the effectiveness of road pricing to
manage traffic congestion within the city. ALS, however, had its limits. As the scheme was based
on paper licenses and enforcement was visual, there was a limit to the number of charges that
could be levied on the different categories of vehicles and during the different time periods of the
day. The manual scheme also required many people for the sale of the licences and enforcement

The search for a better system in the form of an Electronic Road Pricing (ERP) system
started in the late 1980s. After more than 10 years of planning, development and testing, the ERP
system was implemented in 1998. Under the ERP system, vehicles are fitted with an in-vehicle
unit (IU) into which a stored value casheard is inserted. These communicate with the antennae of
the overhead gantry to deduct the road charge as the vehicle passes under the gantry
Enforcement is through surveillance cameras which take a photograph of the rear license plate of
vehicles with no IUs or insufficient balance in their cashcards

The ERP system is a more versatile charging system and allows different charges to be
levied on the different categories of vehicles, and at different times of the day. In addition, it
allows the charge to be varied throughout the day to better respond to traffic flow at different
times of the day. The ERP charges on a per-pass basis, which is a more equitable way to price for
congestion, whereas under the ALS, a daily license allowed unlimited entries info the city.

The first phase of ERP implementation replaced all the ALS pricing points. Pricing has
since been extended to other congested expressways and roads. Today, there are 48 ERP gantries
Like the ALS, the ERP is a traffic management measure and not a toll system to collect revenue
ERP charges are set to optimise the usage of roads. Traffic conditions are monitored closely and
form the basis on which to vary the ERP charges. The charges are reviewed quarterly. The ERP
system achieves efficient use of road space with the imposition of relatively low charges on
motorists.

4. ROAD DEVELOPMENT

Singapore inherited a road network that was largely concentrated in the city area at the
southern part of the island and a few narrow roads linking the city to other parts of the island.
Within the framework of the land transport strategy, the Concept Plan 1971 mapped out a
comprehensive road network to support wbanisation and economic development. The road
network has since been systematically expanded to increase the capacity of the inherited road
network and to serve the new housing towns and industrial estates as these were developed. In
1965, Singapore had less than 1,000 km of roads, many of which were narrow single-carriageway
roads. Today, the road network is 3,234 km long and comprises high capacity expressways and
other major roads. The road development programme over the last 30 years has dramatically
improved accessibility to all parts of the island and enables motorists to move from one point to
another in a relatively short time. Road development has also brought about better and more
effective routing of buses. However, although large investments have been made to expand the
inherited road network, the infrastructure was sized to meet the constrained demand. Singapore
thus avoided embarking on a massive road building programme that would have been
environmentally and physically damaging

Figure 2 - Expansion of Road Network
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41 Expressway Nerwork

The first expressway. the Pan-Island Expressway (PIE), was built in 1981 to link the
eastern and western parts of Singapore. Seven other expressways have since been built, with the
Latest one being the Seletar Expressway which was completed in 1998. As the expressways were
planned in the early 1971 Concept Plan, before substantial urbanisation of Singapore had taken
place, it was possible to safeguard their routes to facilitate implementation and minimise
demolition of buildings. Care was also taken to minimise their visual and environmental impacts
in built-up areas. Various alignments of the Central Expressway through the city were studied and
the eventual route had stretches of the expressway in tunnel

Today. the 150 km expressway network carries about 50% of total traffic during the peak
hours. The latest addition to the expressway network is the Kallang - Paya Lebar Expressway
(KPE) which is being built to serve the growing north-east regions of Singapore. Costing SS1.8
billion, the expressway is 12 km long, of which 9 km is underground. While more costly than if
it was elevated. the decision was made to run most of the KPE underground in view of the land
use and environmental benefits as it passes through mostly built-up areas. When completed in
2008, it will be South-East Asia’s longest urban road tunnel.

4.2 Maximising Road Capacity - Intelligent Transport Systems




[image: image7.png]Concurrent with road expansion, Singapore harmesses the appropriate technologies to
maximise the capacity of the road network, to facilitate traffic flow and to help travellers make
informed choices of their routes, time of travel and mode of travel. Several Intelligent Transport
Systems (ITS) projects have been implemented over the years

Today. all 1,933 traffic light junctions are regulated by a computerised area traffic control
system that co-ordinates the traffic signals and allocates green time according to the actual traffic
flow. Called the Green Link Determining System (or GLIDE), the system optimises individual
junction capacity and provides “green waves” along major corridors to facilitate the smooth flow
of traffic. In doing so. it minimises stop-start traffic operation, junction delays and reduces
vehicle-related pollution. The system also reports faults automatically so that they can be attended
to quickly.

An Expressway Monitoring and Advisory System (EMAS) covers all 150 km of the
expressway network. The system automatically detects incidents with intelligent detection
cameras and posts messages to motorists along the expressway and approach roads using variable
message signs. These signs inform motorists of the nature and location of the incident and traffic
diversion or road closures. The system alerts the TV and radio stations as well as the traffic police
from a manned control centre so that such traffic information can be widely disseminated to the
motorists. In addition. it despatches tow trucks to remove the incident quickly to restore normal
traffic flow as soon as possible.

Another ITS scheme is Junction Electronic Eyes (I-Eyes) which provides visual
monitoring of traffic conditions at major junctions. The images from the cameras at the junctions
are transmitted to the Intelligent Transport Systems Control Centre to facilitate traffic
management at key road junctions. The system reduces the response time to an incident by the
traffic light operator and the adverse impact of incidents

An integrated traffic management system collects the traffic data from individual
intelligent transport systems, such as GLIDE, EMAS, J-Eyes and ERP. Real-time camera images
of traffic conditions are also captured and then made available through the Internet and
telecommunication service providers as a real time and free source of traffic mformation for road
users

PUBLIC TRANSPORT DEVELOPMENT

The improvement of Singapore’s public transport system has been one of the
comerstones of the overall land transport strategy. There was early recognition that the
effectiveness of demand management measures would hinge very much on the provision of
attractive alternative means of travel on public transport. Over the years, Singapore invested
heavily in developing a high quality public transport system as a key pillar of our land transport
system

5.1 Bus System

Bus transport has a long history in Singapore. In colonial Singapore, electric trams started
operating in the city area in 1905. The Sigapore Traction Company (STC), formed in 1925, took





[image: image8.png]over and replaced the electric trams with trolley buses. Individual operators plied the rural areas
with 7-seater “mosquito buses”, which later formed the nucleus for the formation of ten private
bus companies. By 1955, the services of STC and the private bus companies were plagued with
operational difficulties, poor management and labour unrest. Bus services at that stage were of
very low quality, and had to compete with pirate taxis which provided better service. Not only
were buses dirty. dingy and poorly maintained such that many of them frequently broke down
and left commuters stranded, the operators often ran the buses along routes with high patronage
and neglected routes with fewer riders. However, even though the high patronage routes had
better service coverage. service levels were very poor. Buses were often overcrowded and their
frequencies were unpredictable

In 1956, the Hawkins Report advised that the eleven bus companies should be
amalgamated into one single undertaking, but there was no follow up on the recommendations
After independence, the government embarked on a massive urban renewal programme for the
city, public housing to get rid of slumps and road development to improve accessibility. The
operations of bus services were not keeping pace with these developments. In 1971, following the
publication of a Government White Paper on the reorganisation of buses, the private bus
companies amalgamated into three companies, with the fourth being the STC, each serving a
regional sector. However, things did not improve and the government intervened which resulted
in the formation of a single bus company, Singapore Bus Services (SBS), in 1973. The re-
organisation and improvement of the bus industry resolved many of the prevailing problems and
provided a comprehensive route network with a good level of service.

Subsequently, as the market grew, a second bus company. Trans-Island Bus Service
(TIBS), was formed in 1983 to provide additional capacity and some competition and
benchmarking of productivity and service levels of the 2 operators. To enhance operational
efficiency, both SBS and TIBS converted their services to one-man operation service and
introduced double-decker buses. Air-conditioned buses were introduced in 1984. By 1987, SBS
and TIBS had a combined fleet size of 2.900 buses serving 2.4 million passengers daily.

Today. the bus system is clean, efficient and reliable with comprehensive coverage of the
entire island. It carries 2.8 million passenger trips a day. or 66% of the tofal daily public transport
ridership of 4.2 million. There are different types of services to meet different needs. Trunk bus
services are long/medium route services which run between bus interchanges, while feeder bus
services are short route services feeding passengers to the bus interchanges and MRT stations
The two bus operators run 265 trunk and feeder services. There are also express services, and
high quality services targeting at niche markets and meant especially to attract car drivers. Special
services are night services to designated areas, which are necessary as normal bus services only
run from 5 am to 1 am. The bus fleet consists of air-conditioned minibuses, single-deckers
double-deckers (introduced in 1985) and articulated buses (introduced in 1996). More than 90%
of the bus fleet is air-conditioned and the newer buses have better seats, lower floors and wider
doors for passenger comfort. All new public buses are required to be wheel-chair accessible

Unlike the rapid transit trains, buses move in mixed traffic and are subject to delays that
other vehicles face. To speed up bus movements, 112 km of bus lanes have been implemented
since 1974. The bus lanes operate for a period of about two and a half hours during the morning
and evening peak hours. Along one busy commercial street, bus lanes operate throughout the day.
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signals and special signal phases to allow only buses to turn right

Mere provision of bus priority measure without effective enforcement is ineffective
There are strong deterrents with high fines if drivers are found violating bus lanes during the
operational hours. Bus priority measures backed up with enforcement are an essential traffic
management measure for any city hoping to improve public transport usage.

Bus interchanges are integrated with MRT stations and covered linkways provide all-
weather connections between transport nodes and nearby buildings. Comfortable bus shelters are
provided with seats, lights and bus service information

5.2 Rapid Transit System

Planning for a mass rapid transit system (MRT) staxted in 1971 following the completion
of the SCP study. which indicated that buses alone would not be able to meet the future transport
demand. Further Mass Transit Studies (MTS) between 1972 and 1980 recommended two basic
lines in an inverted T route comprising an East-West line along the planned East-West
development corridor and a North-South line to serve the future housing towns in that region.
Since the construction of MRT involved heavy investment, a “rail system versus an all-bus
system” study was conducted in 1981. It concluded that an all-bus system was untenable on an
already overcrowded road system and that the rail system was essenfial to meet future transport
demand.

Work on the first MRT system started in 1983 and the trains started running in 1987 on
the North-South line. The entire 67 km network, comprising the East-West Line and the North-
South Line, was in service by 1990. In 1996, a 16 km Woodlands Line was extended from the
North-South Line to serve new residential towns in the northern part of Singapore. In 1999, the
first LRT line, the Bukit Panjang LRT (BPLRT), was opened to serve the residential town of
Bukit Panjang. In 2001, the MRT system was extended to the interational airport.

In 2003, the North-East line (NEL) was opened to serve the growing north-east region of
Singapore. Running entirely underground, the 20 km fully automated MRT line links the new
residential towns in Punggol, Sengkang and other developments in the north-east corridor to the
city in the south. Two feeder LRT systems serve Sengkang and Punggol Towns and link them to
the NEL MRT at the town centres.
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Today. the rapid transit network is 138 km long and carries about 1.4 million passenger
trips a day. Construction work is currently ongoing on the Circle Line, a 33 km orbital line
which will interchange with the existing radial MRT lines into the city and enhance the
connectivity and attractiveness of the entire rail network. With the Circle Line, commuters
travelling between areas outside the city will no longer need to come into the city to transfer to
the other lines. Another MRT project under construction is the extension of the East-West Line
fusther westward fo serve Jurong West Town and people working in the Jurong and Tuas
industrial region.

An integrated ticketing system facilitates travel on public transport. Under this system,
passengers can use a common stored value fare card for travel on both rapid transit trains and
buses. Passengers tap this card, which is a contactless smart card, against a card reader on entry
and exit at the fare gates of rapid transit stations or on buses for the correct fare to be deducted on
a distance-related basis. Fare rebates are provided for multiple rides when passengers transfer
between buses or between bus and train within stipulated time periods

6. FUTURE DIRECTIONS

While land transport has come a long way since 1965, new challenges await us. As the
population grows and economic activities increase, travel demand will correspondingly rise. In
the current Concept Plan 2001 it is projected that Singapore’s population will grow from the
present 4.2 million to 5.5 million and beyond. The traffic studies show that we would need to
improve public transport and further expand the rapid transit rail network, and leverage more
aggressively on measures to manage private transport demand for a sustainable long-term
solution
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to manage traffic congestion. Today. the upfront cost of a car still forms a large proportion of the
overall cost of owning and using it. However, it is the usage and not ownership per se that causes
congestion. The present Electronic Road Pricing (ERP) system allows us the flexibility to
increase the coverage of road pricing to other parts of Singapore and along corridors with traffic
congestion. While the present ERP system requires fixed gantries at the pricing poinfs. new
technologies for road pricing may provide greater flexibility to delineate and change boundaries
of controlled areas and implement different charging methods like distance-based pricing to better
‘manage traffic congestion.

CONCLUSION

Compared to many world cities, the “story” of Singapore’s land transport development is
a short one. However, over the last 40 years, we have had to overcome many challenges, and
often found it necessary to review policies and refine strategies and plans in response to changing
circumstances, rising expectations and new aspirations. Cities differ in many aspects and.
therefore, require different strategies for land transport suited to their circumstances. Some points
that can be identified from Singapore’s experience in managing traffic congestion are:

7.1 the need to have a long-term strategy for the city that supports economic growth and
development, meets the public need for transport, and is consistent with eavironmental goals. It
includes integrating land use planning with transport planning. The findings of the transport
studies for the long term should be translated info policies and implementation plans. In
Singapore’s case, the transport “problem” was anticipated early when the first concept plan was
developed and while car ownership and use were still low

72 the government has to decide where it stands on public transport. If public transport is to
be the predominant mode of transport, then policies have to be introduced to invest in improving
the infrastructure and encouraging public transport use.

73 managing demand for road transportation. While congestion pricing has been talked
about for many years, it is a tool that has seen more active consideration recently. It is generally
acknowledged that introducing road is not a technical problem, but one of political leadership

74 an adequate, well connected and efficient road network should be provided. Road
development should be integrated with development planning and consonant with the overall
transport strategy.
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ABSTRACT

Tn 1998, the Land Transport Authority (LTA) implemented an Electronic Road Pricing (ERP)
system to replace the manual Area Licensing Scheme (ALS). a coupon-based fixed-rate
congestion pricing scheme that had been used to manage traffic congestion within the Central
Business District since 1975. One of the key components of the ERP system is the In-vehicle
Unit (IU) (see figure 1), that is fitted to more than 99% of the vehicles for identification and
deduction of the appropriate road usage charges via a contact stored-value smart card,
commercially known as CashCard, as the vehicle passed though the ERP gantries. The
CashCard is issued and managed by the Network for Electronic Transfers (Singapore) Pte Ltd
(NETS). a consortium of local banks.

Sowce LT
Figure 1: Driver inserting a CashCard into the TU

In 2004, the LTA introduced the Ez-link card, a contactless stored-value card for payment of
public transport fares. The Ez-link card replaced its magnetic stripe predecessors and with its
successful launch, the Authority began exploring the feasibility of developing an IU that
would be capable of deducting ERP charges from not only the CashCard but the Ez-link card
as well. Furthermore, with the introduction of the NETS Combi-cards' and the launch of a
Singapore Standard? for contactless payments in 2006, there are more compelling reasons to
develop a new ERP IU that could work with both the contact and contactless cards. It is
envisaged that the new IU would not only have multi-mode capability but would also be
smaller than the current IU. It would also include an external interface port that could be
programmed to communicate with taxi meters and future in-vehicle devices for other services.

! Combi-card is a smart card that has the combination of both the contact and contactless technologies
built into the same card.

2 $3518, Singapore Standard for Contactless e-Purse Application Specifications (CEPAS), was
gazetted by SPRING Singapore. CEPAS was jointly launched on 27 June 2006 by iTSC, iDA,
SPRING Singapore, LTA, NETS and Ez-link Pre Ltd.
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the design philosophies behind the development of the new IU.

INTRODUCTION

ERP is an essential part of an amalgamation of strategies implemented by the LTA to manage
traffic congestion on the roads of Singapore, especially during the peak hours. Prior to its
introduction in 1998, vehicle owners were encouraged to have their vehicles fitted with an IU.
After an island-wide IU fitting exercise for over a period of 10 months since 1997, more than
97% of the vehicle population” then were fitted with an TU.

The IU was designed to be user-friendly and robust to withstand the local climate and usage
‘without any maintenance. Before it was mass produced, the design was subjected to a series
of stringent tests over a period of more than a year, including Environmental Qualification
Tests (EQT) and Electromagnetic Compatibility (EMC) tests (see Annex A). From the
extensive series of tests, it was found that the reliability of the IU and CashCard could be
improved significantly if the IU did not have any moving parts (e.g.. card ejector) and the
material used for manufacturing the CashCard was able to withstand a temperature above 85
degree Celsius* without warping. Hence, the TU was subsequently designed without any
‘buttons, and the material of the card was improved and a “Sun” logo printed on the card to
indicate that it is suitable for ERP use (see figure 2).

(Casncard ® |

Somce LT
Figure 2: The Obverse and reverse views of a CashCard

* The total vehicle population in 1998 was about 680,000 vehicles
* Temperature within the IU was found to be over 85 degree Celsius when the vehicle is parked under
the sun
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There are six types of IUs for the various categories of vehicles (classified in term of vehicle
sizes), uniquely distinguished by their colours (sc figure 3).

v =N,

S T4
TYPE OF IU COLOUR TYPE OF VEHICLE
Type 1 Light Grey | Motoreyele (IU with weather-proof cover)
Type 2 Dark Grey | Car, Light goods vehicle
Type 3 Pastel Blue | Taxi
Type 4 Beige Heavy goods vehicle, Bus < 30 seaters
Type 5 Red Very heavy goods vehicle, Bus > 30 seaters
Type 6 Marine Blue | Exempted vehicle (i.c. emergency vehicles)
Semce TTA

Figure 3: The six types of [U
Functionalities

The IU is an intelligent RFID tag that would communicate with the ERP gantry equipment on
the roads for identifications. It has a proprietary short-range radio system that was proven to
have an extremely high reliability of not more than one communications error in every
100,000 transactions generated. It also has a lighted liquid crystal display to display the card
‘balance and notify the user with a beep every time the card is inserted into the IU, and when
deductions made via the IU are successful. When the card is not inserted correctly or when
the card has low/insufficient balance, the IU will display the appropriate icons and emit a
series of beeps to alert the user. The IU also has an internal battery that would allow it to
report its status to the ERP gantries even when the external power from the vehicle battery
was distupted due to defective wiring.

In term of security, the IU was designed to carry a diversified debit key instead of a master
debit key to minimise the threat of compromising the national e-payment infrastructure and is
also programmed with a unique hidden identification code that is used to prove its
authenticity when challenged by the ERP gantries. The key and codes will be erased when the
IU is being tampered with by an unauthorised person.

Card accepted

The current IU accepts contact smart cards that are compliant to ISO7816 standards. The card
is able to keep a maximum stored-value of $$500 and has a 5-year expiry for security, and
wear and tear reasons.
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The conceptualization of the multi-mode TU began in earnest in late 2004 when we began to
explore the possibility of including the use of Ez-link card to give motorists another choice of
card to use with the ERP system. In recent months, the development of the new IU had
gathered momentum, aided no doubt by the impetus from the gradual trends of moving
toward the use of contactless smart cards’ for added security and better durability (no
physical wear and tear with card readers) and the recent launch of a common standard to
handle electronic purse (e-purse) operations of a stored value smart card in a multi-issuers
environment. This confluence of trends will continue to feature prominently in accelerating
the development of the new IU in the coming months

Functionalities

The current IU uses proven technology that has worked reliably for almost eight years. The
new IU should thus retain those good features and include new ones that would help to make
it more user-friendly. Apart from being smaller in size and more pleasing aesthetically, the TU
is expected to have better interactions with the user, e.g.. to show the amount deducted from
the card, a set of bigger Red/Green LED indicators and the ability to accept the card fully in
the IU without the need for a card ejection button.

In addition, an external interface port could be added to the IU to cater for future applications.
For instance, the external port could be linked to the taxi-meter to provide detailed trip
information for printing of taxi receipts whenever the taxi uses the ERP or ERP-based parking
systems. It may also serve as a link to other external devices that would make use of the IU to
collect payments for other services, e.g.. street side parking or next generation ERP systems.

Security

In order to work with contactless cards, the TU needs to be designed to be very robust and
tamper-resistant like a Security Access Module (SAM). Hence, its design and mass
‘production process should be able to meet level 3 of the Federal Information Processing
Standards (FIPS Level 3) adopted commonly by the local banks. In addition, the security of
the ERP system. both gantries and central computer system, need to be upgraded too.

Cards

The new IU should accept both the contact® and contactless smart cards that are ISO7816 and
1SO14443 compliant respectively. In addition, it should work with the Contactless e-Purse
Application Specifications (CEPAS) or SS518 standard that was developed by the Cards and
Personal Identification Technical committee under the purview of the IT Standards
Committee (iTSC) in Singapore. The standard, which was launched on 27 June 2006,
describes the technical requirements for handling the electronic purse (e-purse) operations of
a stored value smart card that can be used in a multi-issuer environment. If CEPAS is widely
accepted, it has the potential to standardise the debit, credit and transaction loggin;

commands for future interoperability among card issuers for both transit and non-transit
applications

#NETS introduced the Combi-cards (cards with both the contact and contactless functions) with the
carly CEPAS standards in carly 2006

¢ Retain the contact portion to cater for existing CashCard users. There were more than § million
CashCard transactions generated in 2003 (Source: NETS Pe Ltd).
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The multi-mode TU, when successfully developed, would be the first in the world to accept
Doth the contact and contactless cards for payment of road usage charges. The provision of an
external interface port to the IU will enable us to link the IU to future on-board devices for
‘payment of other value-added services when the opportunities arise.
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Environmental Qualification and Electromagnetic Compatibility Tests

To ensure that the IU is able to function properly under harsh environments, the IU was
subjected to stringent EQT and EMC tests by aceredited test laboratories, both in Japan and

Singapore, following a st of intemational standards

Tests

Test Specifications

EQT High Temperature IEC-68-2-2
Humidity
Vibration IEC-68-2-6
Shock MIL-STD-810D
Rain IEC-529 IPX5
Solar Radiation SS5:Part G4:1992
EMC Radiated Emission 011, 1987

Conducted Emission

011, 1987

Radiated Immunity IEC1000-4-3
Conducted Immunity IEC1000-4-6
Fast Transient Burst IEC1000-4-4
Electrostatic Discharge IEC1000-4-2

Conducted Transient

1SO7631-1. 1990
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ABSTRACT

This paper shares the experience of adopting public private partnership (PPP) for bus shelter
development and maintenance in Singapore.

The Land Transport Authority (LTA) of Singapore, which is the government body
responsible for planning, developing, maintaining and regulating Singapore’s land
transportation system, has embarked on initiatives in PPP in developing and maintaining bus
shelters. These PPP aangements engage the private sector to finance, construct and/or
maintain bus shelters in exchange for a right to advertise and collect advertising revenue at
the bus shelters.

This paper will firstly examine the incentives of adopting PPP — are they to provide the public
the use of commuter facilities while defraying capital investment and maintenance costs
incurred by the government or to eam revenue for the government? Secondly, the paper will
share LTA’s experiences in different forms of contract packaging for such PPP contracts
Thirdly, it will delve into the issues faced when administering these contracts — the ability of
the contract form to respond to changes of the dynamics in the advertising market and in
government regulations on outdoor media. And lastly, the paper will conclude the lessons
learnt while revisiting the incentives of PPP and bearing in mind its benefits.

1 BACKGROUND

The LTA has begun exploring the use of PPP initiatives for construction and maintenance of
commuter facilities since 1995. The target partners would be private entities that were equally
capable of managing advertising displays as well as designing, building and maintaining bus
shelters. For the purpose of this paper. each of the partners will be labeled as the “contractor™
though their primary business is in the advertising business rather than in construction
contracting.

The first pilot contract (Contract 1) was awarded in 1995 to construct 36 new bus shelters,
retrofit 17 existing bus shelters, maintain and clean 100 bus shelters (comprising the 53 newly
constructed/retrofitted shelters and 47 existing shelters). In return LTA granted a licence to
the contractor to place advertisements on existing and new advertisement signboards put up at
the 100 bus shelter locations. The LTA provided financing for the construction cost of about
$$850,000 which was paid out during the first 6 months of construction. This amount was
recovered within the next 6 months. This pilot contract in a relatively small scale was initiated
to gauge the response to this new arrangement and it proved to be a success.
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The success of Contract 1 led LTA to embark subsequently on 2 other bus shelter PPP
contracts. Tenders were called for a 2 contract in 1999 for the maintenance of about 900 bus
shelters (Contract 2) and for a 3™ contract in 2000 for the upgrading and maintenance of about
3,000 bus shelters (Contract 3).

In Contract 2, the contractor maintains existing bus shelters and pays the LTA a periodic fixed
licence over the years in retum for the advertising rights. The objective was to defray public
expenditure on infrastructure maintenance.

In Contract 3, the scope of the PPP goes further beyond maintenance of physical structures.
Firstly, it requires the contractor to upgrade the bus shelters by financing the construction
costs, designing and constructing the bus shelters. Secondly, it requires the contractor to
maintain the bus shelters upon completion of the upgrade. In return, the contractor is granted
a licence to put up advertisement at the bus shelters so as to generate income to finance the
project. The objective of this PPP initiative is to defray or eliminate public capital expenditure
and if possible generate a net return in revenue for the government.

Instead of merely defraying costs, the 2 tenders for Contracts 2 and 3 had proven to be
successful with attractive net revenue proposed for each tender, reflecting the then optimistic
views of the tenderers on the economy and opportunities in the outdoor advertising market. It
begged the question whether PPP would be a good altemnative source of income for the
Government.

3 CONTRACT PACKAGING
The 2 contracts were implemented 2 years apart i.e. Contract 2 in 1999 and Contract 3 in
2001. The scope of work and scale of PPP of Contract 2 is smaller than Contract 3 and the

contracts are not packaged entirely in same manner.

Both contracts were awarded to separate contractors. Please see Table 1 for a summary of
contract information of the 2 PPP contracts.

Table 1:

Contract 2 Contract 3

Maintain 900 bus shelters Finance, construct, upgrade and maintain
3,000 shelters

Collect revenue from 1,200 advertisement | Collect revenue from 2,200 advertisement

panels panels
Pays LTA a fixed periodic licence fee Pays LTA a fixed periodic licence fec
10 year contract (July 1999 — June 2009) 15 year contract (July 2001 — June 2016)

LTA pays for maintenance Contractor pays for maintenance
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following paragraphs.

3.1 Similarities

The salient similarities of the contracts are:

= The licence fee payable by the contractors in both Contracts 2 and 3 are fixed throughout
the life spans of the contracts based on what the contractors had proposed and were

aceepted during tender. There is no contract mechanism to allow for its review and
adjustments (if any) to respond to cha (et, cconomy and regulatory regime.

< in ma

= The advertising rights granted to both contractors are essentially based on the number of
advertisement panels permitted under each contract.

= The nature of advertising for both contracts i.c. outdoor street furniture advertising,
subject the contractors to the vagaries of external factors ie. economy, market &
regulation changes ete. In addition, the area of bus shelters under the care of each contract
discourages each contractor from enjoying a monopoly. Contract 2 covers mainly central
city areas with some suburban areas while the coverage of Contract 3 is island-wide
intermingled with some central areas. As there are areas of geographical overlap, there
exists an intense direct competition between them, driving down their advertising returns
and subsequently causing difficulties for the LTA in the management of the contracts

3.2 Differences

The main salient difference between the contracts is

= In Contract 2, the contractor does not need to incur significant financing cost as it is
taking over the maintenance of existing bus shelters. The LTA pays the contractor for the
‘maintenance of the bus shelters and the contractor pays LTA a licence fee for the right of
advertising i.e. a model of two-way transactions. In Contract 3, the contractor has to
finance the construction and subsequently the maintenance of the bus shelters. The LTA
partially financed the project by paying directly for the electrical power connection
charges needed to light up the bus shelters. The contractor pays LTA a licence fee net of
his incurrence of maintenance costs without LTA having to pay for it i.e. a model one-
‘way transaction.
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Shortly after the beginning of both contracts, the contractors experienced difficulties in
meeting the payments to LTA. Separately they had requested LTA to reduce the fees either
temporarily or permanently. Please see the ensuing paragraphs for the chronology of requests
and approval of revision of fees paid by both contractors.

Due to the poor performance for Contract 2, Contractor 2 had begun requesting for and was
granted annual percentage rebates off its licence fees in 2002 (20%), 2003 (40%) and 2004
(40%). Finally, in 2005, it succeeded in obtaining rebates (50%) in licence fee from LTA for
the balance of the contract period ie. from 2005 — mid 2009. The audited accounts of
Contractor 2 indicated that the company indeed suffered losses for the years during which
rebates in fees were granted to them.

Two years into the contract for Contract 3 in 2003, Contractor 3 revised its revenue projection
drastically downwards and forecasted losses throughout the 15-year contract period with the
losses beginning immediately. This was a sharp contrast with its carlier forecast of gains
when they submitted the tender. The Contractor and LTA then went into contract negotiation
and in 2004 LTA agreed to a revision of contract terms as follows:

= reduce the fixed licence fee payable to LTA by about 15% for the initial 15-year contract
period:

= extend the contract from 15 year to 20 years: and

= for the contract extension, Contractor 3 will pay additional licence fee to LTA based on
40% of its annual net revenue i.e. on a revenue sharing model

Both contractors have separately and at similar period reported poor revenue performance,
and both requested for downward revision of licence fee payable to LTA. The main and
common reasons contributing to their predicaments are explained in the ensuing paragraphs.

4.1 Economy Downturn

Both contractors cited the unexpected poor general economic conditions in 2002/2003 in the
aftermath of the September 11 event, the war in Iraq, the SARS outbreak, etc. as the backdrop
for their requests. Realistically, the contractors’ predicaments are to a considerable extent due
to their optimistic perception of outdoor advertisement market which they had based their
business cases on when they tendered for the contracts in 1999 (Contract 2) and 2000
(Contract 3) respectively.

Both contractors participated in the bidding exercises for both contracts, leading to each
offering the higher bid for and then awarded one of the two contracts.

4.2 Market Liberalisation and Regulatory Changes

Before the end 2001, when the tenders were invited, bus shelter advertising was the only form
of outdoor advertising permitted on the streetscape especially in the central areas of
Singapore. Since then, the outdoor advertising market has changed from a highly regulated
market to a very liberal one. These developments include the proliferation of advertising
banners on lampposts and advertising panels in residential area, the increase in bus and taxi
advertising volume, the allowing of billboards and large format advertising displays on the
external facades of buildings and abolishment of licence fees for indoor advertising. These
resulted in more intense competition and an erosion of revenue for bus shelter advertising,
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In acceding to the requests for rebates for Contract 2 and the revision in contract terms for
Contract 3, the LTA had faced difficulties in justifying them as these were tantamount to the
giving up of committed public revenue receivable. A pragmatic approach was adopted by the
LTA in evaluating the contractors’ requests. It was reasoned that, with hindsight and on the
better understanding of the dynamics of the outdoor advertising markets, the optimistic fixed
licence fees proposed by the contractors when tendering for both contracts would not be
realistic and sustainable under the present circumstances given that both are long term
engagements (10 and 15 years). Adjustments to the licence fees would be necessary in view
of the changed circumstances in order to ensure that both contracts can be sustained.
However, without a provision in the contract for the review and adjustment of licence fees,
the justification process of doing so had been difficult

§ LESSONS LEARNT

The common feature of Contracts 2 and 3 is that the contractors pay fixed fees to LTA over a
period (between 10 and 20 years) in exchange for exclusive licences to market advertising
rights at the shelters.

The fixed licence fee approach has the advantage of assured and predictable revenue streams
to LTA. This is helpful to LTA in terms of budgeting, cash-flow management and ease of
administration. However, the ability of the contractors to pay the revenue streams to LTA is
critically dependant on whether they are able to sustain their businesses in the long term.

With the benefit of hindsight, the long term sustainable profitability of a business is assured
only if the business concerned is a true monopoly and there is no viable alternative. With 2
players in the market, advertising rights at bus shelters is certainly not a business falling
within such a category. Furthermore, the contractors are not only competing among
themselves but with other media owners such as billboard owners, taxi/bus operators ete. The
situation worsened when the regulatory regime in the outdoor advertising industry was
liberated and new forms of advertising developed, for example Internet advertising and hand-
phone SMS

With the lessons learnt, it is proposed that for future PPP, a revenue sharing approach be
adopted instead of a fixed revenue scheme. Thus, contractors will pay fees to LTA only if
their businesses are profitable. The amount of licence fees receivable by LTA will be
determined by the profitability of the businesses. A mechanism can also be built-in to allow
regular review and adjustment so as to dovetail prevailing market conditions. Such a risk
allocation model is preferred to one whereby risk of revenue is fully and solely borne by the
contractors.

For PPP which do not require hefty capital expenditure upfront by the concessionaires, the
contract period can be short (e.g. 3 to 5 years). This is to allow for invitation of fresh bids
when the contract ends, thereby promoting efficiency and competitiveness in the running of
the businesses.

For PPP which call for hefty upfront project financing by the concessionaires, (e.g. under
Contract 3 in which the contractor is required to incur huge capital outlay in constructing new
bus shelters). the contract duration can be longer. The duration should be sufficiently long for
the concessionaire to recover his capital investment, but at the same time not stifle
competition in the long term.
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Being probably the first Singapore government agency to adopt PPP initiatives in public
procurement and having managed the contracts for several years, it is timely to revisit their
objectives to check if they have been achieved.

Is the primarily objective of PPP, in this instance, to obtain private sector funding and
expertise to develop and maintain public sector infrastructure (i.e. the bus shelters) with no or
‘minimal public expenditure? Or. is the objective of PPP to generate an additional source of
revenue for the government by leveraging on infrastructure development?

If the objective is the former, I believe LTA had achieved it handsomely. However, if
the objective is the latter, no doubt, the PPP framework will have to be refined along
the line of the lessons leamt mentioned in the earlier paragraphs. If a fine balance can
be struck, by recognizing that the first objective takes precedence, there are no doubt
that the use of PPP in public sector procurement can help to achieve both objectives.
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