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INTEGRATING THE ENVIRONMENT IN URBAN
DEVELOPMENT:
GOOD PRACTICE IN SINGAPORE"

Josef LEITMANN

BACKGROUND

Singapore is a highly industrialized and urbanized city-state of three mllhon people
located in Southeast Asia. The city-state is located on an island of 647 km? , nearly
half of which is built-up,; road infrastructure covers another 11% of the isfand’s
land mass. Singapore’s economy developed rapidly, growing from a GNP per
capita of $1972 in 1971 to 322,541 in 1995. During the past 30 years, the
population has doubled, the urbanized area of the island has doubled, housing
units trebled, and industrial land grew six-fold (Tan, 1995).

This rapid growth is largely attributed to Singapore’s interventionist develop-
ment strategy. With the loss of the Malaysian domestic market, stagnation of the
entrepot trade and withdrawal of the British military at independence in 1965,
the Government focused on labor-intensive manufacturing for export. Multina-
tionals were drawn in with investment incentives as the local private sector had
little industrial experience. By the early 1970s, the city had become the regional
service and refining center for the petrelenm industry and a regional finance
center. Gradually, capital intensive production such as the electronics industry
began to replace labor-intensive manufacturing (Murray and Perera, 1996).
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Part of Singapore’s environmental profile can be atiributed to changes in its
economic structure. In 1961, the natural resource-intensive and polluting sectors
of food, printing and publishing, and wood products accounted for 40% of
industrial employment. By 1991, these sectors had dropped to only 8% while
electronics and electrical appliances had risen to 40% (Chiu, ef al., 1997).
However, much of Singapore’s enviropmental success is due 1o its activist
approaches to environmental planning and management.

Singapore became 2 republic in 1965. Since then, it has had a stable democratic
government dominated by strong leadership. The leadership has consistently
been devoted 10 economic development planning in order 10 raise the standard
of living of its citizens. This approach eventually included the environment as
part of a strategy of improving overall quality of life. The city-state is also
multi-ethnic so care has been taken to ensure that all groups benefit from
economic growth and environmental quality.

STYLES OF ENVIRONMENTAL PLANNING
Environmental planning in Singapore can be divided into three phases:

e hefore the Ministry of the Environment (ENV) - from colonial times until
1972,

# the formative years of the Ministry of the Environment - from 1972 to 1992,
and

® the ‘Green Plan’ period - 1992 to the present.

Before the Ministry of the Environment

Prior 1o creation of the Ministry, a diverse set of actors focused primarily on
environmental health and infrastructure issues. A body of Municipal Commis-
sioners was created in 1856 which gradually took responsibility for health and
sanitation problems. A Municipal Health Department was created in 1887 with
a focus on controlling infectious diseases and inspecting food. The first water-
borne sewerage network was completed in 1917. Efforts were initiated in the
1920s to manage solid waste and maintain drains. The net result of these activities
was a visible improvement in public health by the 1950s.




INTEGRATING THE ENVIRONMENT IN URBAN DEVELOPMENT METL JFA 1998 39

Following self-government in 1959, many environmental services were com-
bined. A Public Health Division in the Minjstry of Health was given respon-
sibility for all aspects of environmental heaith. Sewerage and drainage were
carried out by the Ministry of National Development. Water supply was the
responsibility of the Public Utilities Board.

In the early 1960s, these setvices participated in two projects that were keys 10
Singapore’s future: the Jurong Industrial Estate (for promotion of industrial
growth) and the Toa Payoh Satellite Town (the first of Singapore’s widespread
public housing estates). Environmental health staff helped formulate ap-
proaches for controlling industrial waste from Jurong. The Ministry of National
Development ensured that sewerage and sewage lreatment were developed as
part of the new satellite town.

After independence in 1965, cnvironmental planning for the remainder of the
decade focused on:

® public cleansing, especially of drains and street vendor sites;

@ licensing and control of sireet vendors;

e control of key disease vectors, especially for malaria and dengue fever;
¢ flood control; and

@ cxpansion of the sewer network.

Despite these initiatives, Singapore at the end of the 1960s was faced with a
number of environmental problems linked to urbanization and economic
growth: air and water pollution, industrial hazards, dust, and noise.

In the early 1970s, environmental legislation and regulations became important
tools for environmental planning. Laws were passed prohibiting smoking in
specified public places, limiting emissions of air pollutants and making it easier
to control food quality. Regulations were passed to allow for controlled discharge
of industrial and commercial effluents into public sewers after necessary treat-
ment. These were backed up by enforcement measures. For example, the Public
Works Department’s Sewerage Branch was made responsible for identifying
sources of industrial pollution and ensuring that industrial wasies were properly
discharged into sewers. Air quality was monitored by an Anti-Poltution Unit in
the Prime Minister’s Office and applications (o build new factories were
evaluated to determine whether they complied with anti-pollution requirements.

Overall, Singapore’s early environmental planning style had the fellowing char-
acteristics:

# an early and sustained focus on themes of envircnmental health;

® attempts tointegrate environmental features in major development initiatives
such as indusirial projects and public housing;

¢ relatively clear, but changing, lines of responsibility for environmental
management;

@ arelatively high level of priority atiached to environmental protection, though
less so to natural resource management,

® an jncreasing emphasis on regulatory and other command-and-conirol
measures to deal with environmental issues;

& very little island-wide integrated environmental planning; and

e povernment-driven policy and implementation that involved relatively few
stakeholders in decision-making.
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Box 1. The Green Plan's Vision (Env,

1992).
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Ministry of the Environment Era

Despite these efforts, the Government felt that a centralized organization was
needed to deal with problems of pollution and environmental health. So, the
Ministry of the Environment was created in September 1972. The new Ministry
was composed of two divisions: Environmental Public Health (food inspection,
epidemiology, quarantine, sireet vendors, vector control, cemeteries, research)
and Environmental Engineering (sewerage, solid waste disposal, drainage,
public health engineering). During its first year of operation, the Ministry
focused on enforcing industrial pollution control, mechanizing solid waste col-
lection, combating an outbreak of cholera through upgrading hygicne food
handlers, and planning a waste incineration plant.

Over the next twenty years, the ENV refined its approach to pollution control,
Numerous examples of developments during this period are provided in the
section on ‘Innovative Programs’ below. Key characteristics of environmental
planning during this period were:

® Use of campaigns to focus resources and public attention on priority
problems. The most significant of these was the ten-year clean-up campaign
for the Singapore River and Kallang Basin (see the Water Resources Manage-
ment section below);

¢ Using land use planning as a means of preventing pollution. Only new
developments that are environmentally compatible with surrounding land
uses were approved;

® Employing pollution monitoring as an important device for enforcing regula-
tions. Monitoring also allows for early detection of deteriorating air or water
quality,

® Inspection is also an essential element of enforcement. Pollution control
equipment is regularly inspected to ensure that it is properly maintained and
operated,

® Public education, beyond major campaigns, is an important management o0}
to create awareness and ensure compliance. Targeted programs wcre
developed for schoolchildren, the private sector and NGOs on environmental
protection and management;

@ Political will was critical for supporting major environmental initiatives, e.g.
it was the Prime Minister who challenged the Ministry to achieve full river
clean-up within ten years; and

® The predominant planning style continued to be top-down, with central
decision-making and relatively little public consultation.

The Green Plan

During 1991, the ENV led development of a ‘Green Plan’ intended to guide the
city’s environmental planning and management through the year 2000 and
beyond (until the time, after 2020, when the city achieves a steady-state popula-
tion of four million). In preparing the plan, the Ministry actively sought views of
public and private organizations. Public fora were organized to get citizen ideas
as well as feedback on a draft plan. The resulting plan contains an environmental
vision for the ¢ity (Box 1) and a set of objectives for environmental management
and infrastructure, environmental education, international environmental
programs, and environmental technology (ENV, 1992). The Plan was intention-
ally readied for and presented at the 1992 Earth Summit in Rio de laneiro.
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The long-term goals and environmental strategies of the Green Plan were then
translated into specific recommendations. Work groups were formed to develop
action programs in the priority areas of environmental education, environmental
technology, resource conservation, clean technologies, nature conservation, and
noise pollution. The groups were primarily made up of representatives from
government ministries and statutory boards, with some participation from the
private sector and non-governmental organizations, There were feedback ses-
sions chaired by the Minister of the Environment and senior ENV staff, and drafi
documents were made available to the public for comment. For the action
programs, the work groups identificd implementing agencies and recommended
target dates for the completion of each activity through the year 2000. Then,
public comment was incorporated before the action programs were finalized.

The following action programs were developed out of this process;

# Building Environmental Consciousness (actions to create an environmentally
pro-active socicty, create an information network, encourage green con-
sumetism, provide awards and recognition, and create a Nationat Council on
the Environment)

e Corporate Responsibility and the Environment (actions 1o change private
sector attitudes, implement environmental auditing and mvolve the corporate
sector in promoling public awareness);

e Conserving Resources (actions to contain CO2 emissions, promote energy
efficiency, support waste minimization and recycling, and reduce household
as well as commercial and industrial waste);

¢ Environmental Management and Infrastructure (acttons to improve environ-
mental public health, prevent pollution and reduce environmental noise);

& Nature Conservation (actions to creale an interconnected park network,
develop nature appreciation, conserve coral areas, and selectively promote
£co-tourism),

e Encouraging Clean Technologies (technical solutions for conirolling sulfur
oxide emissions, improving air quality, develeping cleaner modes of transpor-
tation, introducing cleaner industrial processes, phasing out ozone-depleting
substances, and encouraging R & D for clean technologies);

# Environmental Technology (actions 10 make Singapore a regional environ-
mental business hub through incentives for foreign and local companies,
human resource development and R & D);

& International and Regional Cooperation (actions to maintain a global and
regional environmental profile for Singaparc) (ENV, 1993).

These actions, developed in 1993, were approved by the Cabinet as a national
plan covering all concerned agencies. Progress is reviewed annually and a stock-
taking will be held in 1998/99.

The formulation of the Green Plan and subsequent action programs marks an
important change in the style of environmental planning in Singapore. Pre-
viously, environmental problems were addressed on an issue-by-issue basis by
government agencies without a strategic vision or much public participation. In
contrast, the Green Plan addressed a broad range of environmental issues,
involved government actors beyond the Ministry of the Environment as well as
a limited set of other stakeholders, set out long-term goals (beyond the year
2020), and specified medium-term actions (through the year 2000). The Green
Planalso encouraged a broader definition of environmental manapement beyond
what had been the ENV’s classic focus on environmental health, infrastructure

and pollutjon control.
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Figure 3a. The telemetry system for air
manitoring network in Singapore {(ENV,
19974, 10).
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Figure 3b. Water moniloring points ac-
cording to the Green Plan of Singapore
(ENV.1997d, 9).
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Figure 3c. Sewage treatment works and the
deep tunnel sewerage system in Singapore
{ENV, 1997d, 12).
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CURRENT APPROACHES TO ENVIRONMENTAL MANAGEMENT

Singapore currently uses four scts of instraments to manage environmental
problems: regulatory measures; planning controls; economic incentives; and en-
couragement of public awareness and participation. Each sct is briefly described
below atong with examples of their application. These stem from a post-inde-
pendence philosophy of active government invelvement in many scetors of the
economy and society. As former Prime Minister Loe Kuan Yew put it:

Tam accused often enough of interfering in the private lives of citizens.
If I did not, had I not done that, we wouldn’t be here today (Murray
and Perera, 1996, 20).

Reguiatory Measures

Singapore cmploys a range of regulatory instruments 10 protect and manage the
city’s environment. There are approximately forty environmental laws covering the
following subjects: cattle, clean air, destruction of discase-bearing insects, environ-
mental public health, food, hydrogen cyanide, infectious diseases, poison, smoking,
and water pollution control and drainage. Emissions standards have been set for 17
types of air pollutanis covering a wide range of stationary sources. Allowable limils
havealsobeen set for liquid effluent discharge to sewers and waterways; thesc include
temperature, BOD, COD, total suspended solids, total dissolved solids, pH value,
and 28 different chemicals. Maximum limits have been set for transport of hazardous
materials beyond which authorization must be obtained. 26 categorics of woxic
industrial wastes are also subject 10 specific legislated controls (ENV, 1997a).

Singapore is known as a ‘fine’ city partly becavse of its rigorous application of
fines to enforce reguiatory measures. Examples of fines thal are applied ©
enforce environmental regulations include:

& Ajr pollution - violators of the Clean Air Act are subject to a maximum fine of
5310,000 (US36666) plus S$500 (US§333) per day for continued non-compliance.
Vehicles emitting smoke or visible vapor can be fined up to 85500 as well.

® Water poliution - the maximum fine for violating the acceptable effluent limits
is §35,000 (U8$3,333) per violation. Discharging oil into Singaporean coastal
waters is subject to a maximum penalty of $$500,000 (US$333,333) or two
years’ imprisonment.

¢ Solid waste - litlering is punishable by fines up to $31,000 (US3666) per
incidence. Serious and repeat offenders may also have to carry out public
cleaning actiivities for up to three hours.

& Noise pollution - a range of fines have been sct for vehicles, construction and
other activities that exceed acceptable limits.

‘This fine structure has yielded revenues that range from $$3.3 million (USS$2 million)
to $54.5 million (UJS$2.8 million) annually during the 1990s (Foo, 1995). The ability
to enforce regulations also depends on the existence of an effective monitoring
system. Air pollution is measured through 12 monitoring stations and mobile
sources must pass an emissions inspection before they can be registered, Water quality
is measured on a monthly based in 47 streams within watersheds and in 17 rivers
in non-water catchment areas. Coastal water quality is measured regularly at nine
sample points in the Straits of Johore and ten points in the Straits of Singapore.
The Pollution Control Department of the ENV monitors individual sites by con-
ducting over 50,000 inspections per year. Finally, the ENV responds to citizen
monitoring by investigating several hundred complaints about air and water
pollution each year (ENV, 1997¢; Foo, 1996} (Figures 3a-d).
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Planning Controls

Singapore’s long-term development and land-use strategies are embodied in a
Concept Plan. The most recent version was prepared in 1991 and is based on a
time frame to the year X (beyond 2020) when the population will stabilize at four
million. Spatially, the plan seeks 1o deconcentrate the existing central business
district to four new regional centers. Environmentally, the Plan seeks to:

® identify development constraints and land uses that affect the environment;
¢ project land needs for environmental infrastructure,

¢ identify areas for siting pollution-prone services and infrastructure;

# locate areas for nature conservation; and

® continue protection of waler catchment areas.

Overall, the Plan states that ‘Singapore will be cloaked in greenery, both
manicured by man and by protected tracts of natural growth, with water bodies
woven into the landscape’ (Foo, 1996, 13). Administratively, the Plan is imple-
mented by an Urban Redevelopment Authority (URA). The URA has further
subdivided the island into 55 planning arcas, each with a Jocal plan called a
Development Guide Plan (DGP), to manage the development potential of each
area (Hin, er af., 1997), Some of the environmental outcomes of the URA’s
enforcement of the Plan and DGPs are:

¢ industries are located primarily in proper industrial parks;
e 3 minimum of 0.8 ha, of parks and gardens is required per 1,000 people; and
& tree cutting is controlled in designated areas.

All land development proposals need to be submitted to the URA for approval
before implementation. For construction, the Public Works Department ap-
proves building permits and considers technical requirements for environmental
health, drainage, sewerage, and pollution control; post-construction inspections
are carried out to ensure compliance. Several thousand planning consultations
are held each year on land use and factory siting that include a review of
environmental impacts. Finally, while environmental impact assessment is not
legislated, it is a mandatory administrative requirement for developers seeking
to undertake large projects that are likely to have a major envirenmental effect
{Foo, 1596).

Economic Incentives

The key economic instruments used for envircnmental management in Sin-
gapore are user fees, licensing, fiscal measures, and auctions. User charges are
levied for:

® wastewater collection and treatment (households pay 830.15 and other users
3 .
pay $50.32 per m” of potable water consumed plus $33 annually per sanitary
fitting);
® solid waste (businesses are charged according to the volume of refuse they
generate while households and street vendors pay a flat monthly rate), and
& street vendors, restaurants and port facilities pay fees to cover inspection costs.

Revenue from these fees collected by the ENV can amount to nearly half of the
Ministry’s total annual expenditure (ENV 1997a). Licensing is used especialiy to
[imit traffic congestion in the central area of the city (see section below on Traffic
Management). Tax differentiation is used between leaded and unleaded fuel so




INTEGRATING THE ENVIRONMENT IN URBAN DEVELOPMENT METU JFA 1998 45

that unleaded is sold at a lower price in ¢rder to encourage its use. There are also
tax incentives to encourage the use of cleaner technologics. Finally, a Vchicle
Quota System was introduced in 1990 that capped annual vehicle population
growth at 3%. Vehicle purchasers must bid for Certificates of Entitlemcnt
(COE) that are issued in limited numbers for different categories of vehicles. The
COE component of a car’s final price can range from 30-409%: for medivm-sized
cars and 15-25% for larger vehicles (Foo, 1997b).

Public Awareness and Participation

Public awareness about cnvironmental matters is developed in Singaporc
through three major avenues: specialized campaigns, the education system and
the ‘Clean and Green Week.” The first campaign, ‘Keep Singapore Clean’, was
initiated in 19568, Since then, there have been [ocused campaigns to build public
awarcness about pollution, food hygicne, infectious discases, wasle management,
sanilation, anti-spitting, anti-littering, river clean-up, and global environmental
issues. Often, 2 campaign will preclude introduction of an environmental or
public health law; public education is then fellowed up with strict enforcement.
Schools are important conveyors of environmental information: they participate
in the national campaigns, environmental material is included in the curriculum
and students arc encouraped Lo participate in environmental clubs and projects
such as beach clean-ups. Since 1990, Singapore has held a Clean and Green Week
with a different theme cach year. Activities include giving environmental awards
Lo youths, other individuals and orpanizations, clean-up of specilic arcas, special
seminars, school competitions, public exhibits, dissemination of new publica-
tions NGOs and the private sector are increasingly involved as sponsors of
activities during the weck (ENYV, 1997a). The private sector is also promaoting
awarcness about clean production technologies, waste minimization, environ-
mentally-friendly products, cnergy and water conservalion, and implementation
of [SO14000 s1andards (ENV, 1997d).

Increased environmental awarcness led (o the development of ervironmental
NGOs in Singaporc in the 1980s and prowing pressurc for public participation
in environmental decision-making. By 1996, an umbrella National Council on
the Environment (now called the Singaporc Environment Council) was estab-
lished by the private scctor 10 promote environmental awarencss. The Council
facilitales networking of environmental NGOs, encourages public environmen-
tal responsibility and develops environmental protection and management
measures for both public and private implementation. As a non-profit organiza-
tion, it can receive tax-exempt donations from the public (ENV, 1997d), How-
ever, neither the Council nor other cavironmental NGOs are regularly consulted
on environmental policy. Public participation in developing the Green Plan and
action programs was also relatively limited.

The DGP planning process is perhaps the most structured opportunity for the
public to take environmental factors into account, though the process is not set
up for the sole purpose of incorporating environmental comments. An initial
Qutline Plan that covers broad strategies must be made available for public
comment before the DGP is further developed and adopted, The draft DGP itsclf
mus1 also be available for public review over a periad of (wo weeks before it can
be finalized. During this exhibition period, the public can give their feedback and
suggestions on the plans, including environmental issues. Thesc are secn as
wedges that may eventually open up the governmental process 10 more institu-
tionalized stakeholder involvement (Mallone-Lee, et al., 1998). A form of un-
structured public participation has been the involvement of citizens and local
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environmental organtzations who complain about particular incidents of air,
waler and iand pollution; these have been important sources of information for
the ENV.

INNOVATIVE ACTIVITIES

During its experience with environmental planning and management, Singapore
has developed a number of examples of “good practice’ in the fields of land use,
transportation, water resource management, waste management, environmental
health, air pollution control, nature conservation, noise control, and support for
environmental businesses and regional cooperation.

Land Use

Land use controls, described penerally above, are a major means of environmen-
tal management in Singapore. The URA is Singapore’s land usc planning
authority. The ENV advises the URA on specific environmental measures that
are needed in land use planning to protect watersheds, manage facilities for waste
collection, treatment and disposal, and ensure that new developments are both
properly sited and compatible with surrounding land uses. One way that this is
done i8 by providing advice in the development of DGPs so that these local plans
use environmental factors to guide development activities. The UR A also takes
many other factors into consideration in the planning of DGPs in addition to the
environment. Other public and private sector land developers also consult the
ENV on needed environmental controls.

At the planning and building phases of new developments, the ENV checCks
development proposals and building plans to ensure the sufficiency of waste
management, make sur¢ that pollution control requirements are incorporated
into designs and that measures are undertaken to mitigate negative environmen-
tal impacts. New developments must obtain occupation permits and completion
certificates that are cleared by ENV’s Sewerage. Drainage, Environmental
Health, and Pollution Control Departments (ENV, 1997¢). This is done through
the Central Building Plan Unit of ENV’s Pollution Control Department. The
Unit is a ‘one-stop’ service that is regularly consulted by private and public secior
agencies with development proposals such as new housing estates and industrial
facilities as well as alterations and additions to existing sites (Foo, in Briffett and
Lee, 1993).

Particular attention is paid to developments in water catchment areas and to
industrial siting. Industries are classified as clean, light, general, and special (high
pollution potential}, and separate land use rules are applied to each category.
This intepration of environmental features into land use planning has resulted
in: proper siting of industries (separation of residential and industrial areas),
rational provision of environmental infrastructure; encouragement of industries
to use cleaner technologies;, and effective protection of watersheds (ENV,
1997b)."

One of the largest developers in Singapore has been the government’s Housing
and Development Board. It has constructed over 600,000 units which house an
impressive 86% of the city-state’s population. The HDB, guided by an earlier
Concept Plan, helped to build 20 new or satellite towns around the ¢éntral city
to channel new development to areas that were both economically and environ-
mentally appropriate, improve infrastructure planning and reduce congestion.




INTEGRATING THE ENVIRONMENT IN URBAN DEVELOPMENT METU JFA 1998 47

The center of each new town is also the terminal point for public transportation and
most residents are within five minutes’ walking distance from their neighborhood
center. Finally, the industrial development in each new town, accounting for about
20% of land area, was restricted to light, non-polluting facilities (Field, 1992).

Trangportation

The goal of transportation planning is Singapore is 10 provide an efficient and
reliable system for the mobility of people and goods. According to Singapore’s Land
Transport Authority, this should be achieved through the following strategies:

e integrated and coordinated land use and transportation planning;
® increasing the capacity of Singapore’s roads;

® improving the public transport system;

o cffective travel demand management; and

® improving traffic management (Foo, 1997a).

To implement these strategies, it employs three innovative approaches that help
minimize the environmental side-effects of traffic congestion: the Area Licensing
Scheme; the Park-and-Ride System; and imposing high costs on vehicle owner-
ship. These innovations are reinforced by the existence of an affordable, efficient
and integrated public transportation system consisting of mass rapid transit, local
buses and irans-island buses.

The Area Licensing Scheme (ALS) is asystem of road pricing to manage demand
for road space that is highly congested during peak hours. In 1973, the Govern-
ment designated an area of 725 ha. comprising the central business district plus
the most important commercial and shopping corridor {(Orchard Roead) for
intensified rraffic management. Currently, there are 33 entry points into the area;
these are marked with signs and lights and are policed during restricted periods.
Motorists must purchase a special license and display it on their windshields if
they want to enter the restricted area during peak periods. Peak times are 07:30-
19:00 Mondays-Fridays and 07:30-14:00 on Saturdays. Fees are progressively
higher for motorcycles; private cars and company vehicles, and licenses can be
purchased for monthly, daily or part-day use. At present, charges range from
$31-6 for a daily license and $$14-120 for a monthly license. -Ambulances, fire
engines, police vehicles, and public buses are exempted from licensing (Foo,
1997a). In 1998, an Electronic Road Pricing system was introduced using in-
vehicle smart cards and road sensors to automatically charge users entering the
restricted area. Electronic surveillance cameras photograph the license plates of
vehicles without cards or with insufficient funds and violators are fined by mail
(McNulty and Parker, 1998). Road pricing has also been extended 1o three
expressways during peak morning commute hours (ENV, 1997d).

The ALS has played an important role in reducing central-City congestion during
peak hours. For example, the number of vehicles entering the morning peak
period (07:30-10:15) averaged 46,000 in May 1991 compared to 74,000 in March
1975 (before the scheme was implemented); this is even more remarkable
considering that Singapore’s vehicle population doubled during the same period.
‘There was also an imporiant shift in modal spiit after implementation of the ALS.
In the pre-ALS period, 56% of trips to the CBD were by car and 33% by bus; by
1983, this had reversed and 69% of trips were by bus and only 23% by car.
Environmentally, accidents in the restricted area dropped from 4,405 in 1978 to
3,382 in 1982 while there were average decreases in total acidity. (-11%), smoke
(-32%) and NOx (-8%) in the same pericd (Foo, 1997a). Most recently, the Land
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Figure 4. The construction of 2 pair of
egr-shaped digesters at the Kranji Sowage
Treatment Works is part of a five-year
programme 1o upgrade sewage treatment
works by using compacl, space-saving
designs and reducing the emission of affen-
3ive odours (INNV, 1997d, 11).
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Transport Authority cstimates that traffic volume has dropped a further 17% in
the CBD since introduction of the clectronic road pricing system. The avcrage
speed during peak hours has increased from 50 1o 61 kph; this compares favorably
with London where the average speed is 16 kph, or slightly slower than horse-
drawn vehicles at the turn of the century (McNulty and Parker, 1998). As with
the ALS, the goal of the Park-and-Ride Scheme (PRS) is to alleviate congestion in
the CBD during peak hours. Since it was first introduced in 1975, the PRS has gone
through several incarnations. It began as a series of peripheral parking lows where
drivers could jeave their vehicles and board buses into the CBD. Following com-
pletion of Singapore’s Mass Rapid Transit network in 1987, it evolved into a
system wherce the lots were linked 10 rapid transitstations. In the current enhanced
PRS system, there are 19 parking lots: cight are located near both MR T stations and
bus stops, another eight are only near MRT stations and three arc only near bus
stops. Drivers purchase monthly tickets for S572 that enabic them to park at a
specified lot and use mass transit or a bus to commule to the CBD (Foo, 1997h).

Avcrage sales of monthly tickets have risen from 15in 199110 572 in 1996. However,
therc arcover 2,900 spaces avaitable in the 19 parking lots, indicating that only about
a fifth of capacity is being used. [n 1996, just over 1% of motorists who repularly
drive into the CBD were diverted into the PRS system. User surveys indicate the
following problems: parking hours are too restrictive; parking lots are not available
atall MRT stations; lots are 400 far from the stations; monthly tickets are restricted
t0 only one lot; and monthly tickets are too expensive (Foo, 1997h). Thus, the PRS
Is an innovative approach to traffic demand management that has not yet achieved
its potlential due 10 a number Of upcrational comsirains.

The cost of vehicle ownership in Singapore is intentionally high in order to limit
the overall vehicle population and (o raise revenucs to cover the social costs of
molorization. The final price of a private car in Singapore consists of: OMV (lhe
manufacturer’s price, insurance and freight costs), ARF (additional registration
fee, currently set at 150% of the OMV), import duly (currently 45% of the

“OMV), a §%1,000 (US$666) registration fee, an annual road tax (ranging from

$30.70-1.75 per cc of cngine capacity) and other costs (e.g. retailer’s costs and
profits). Inaddition, since 1990, vehicle owners must bid to purchase a Certificate
of Entitlement (COE) through the Government's Vehicle Quota System before
the vehicle can be used on the road. COE costs typically range from 10-30% of
total vehicle cost (Foo, 1997a). Thus, a 2,000 cc vehicle with an OMV of
US520,000 might end up costing a Singapore an ¢ver USE75,000. This and other
measures to discourage car usc have resulted in a relatively low level of car
ownership in Singapore (85 cars per thousand people) (ICLE], 1995).
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Allof these transport innovations are bolstered by the existence of one of the world’s
cleancst and most efficient public transportation systems. Singapore has an in-
tegrated system consisting of city buses, suburban-city center express buscs and the
Mass Rapid Transit railway. The MRT is a 67 km system that carries morc than
560,000 passengers a day. Transit Link, a public corporation, was cstablished in 1987
1o operate and intcgrate all modes of public transport. Commulers can travel
between trains, subways and buscs using one pass. Buses carry half of all road
passenger tralfic and 65% of commuter trips are by public transit (ICLEL 1995),

Water Resource Management

Asan island, water management is eritical for Singapore. The city-state has been
an innovator in drinking waler resource management, wastewater and water
pollution control, river clean-up, and flood control. Each of thesc areas is more
fully described below. Singapore’s water catchment arcas meet less than half of
residential, commercial and industrial demand for clean water. The remainder
must be imported from Malaysia. Thus, drinking water management has been
not only an economic and environmental issue for Singapore but has also been
perceived as a national security issue. Some of the innovative measures 10
conserve and manage drinking water include:

¢ protection of waler calchment areas through the land use planning measures
described above as well as naturc conservation activities described below;

® collection and treatment of urban stormwater as a source of raw water,;

® waler audits and technical assistance for industrics and commercial users o
help them conserve on waler use, re-use wasiewaler and substituie non-
potablc for potable water wherc fcasible;

® mandatory installation of waler-saving devices in privale commercial cslab-
lishments and new public apartment buildings;

& mctering of all water consumption and setting of water charges 1o recover costs
and discourage excessive levels of consumption;

® yse of asophisticated monitoring system 10 measure and model water distribu-
tion, pressure and leakage;

® an apprentice plumber program whercby people secking to become plumbers
must apprentice in an apartment building, conduct regular inspections and
seek Lo minimizc leaks and water wastage within the building; and

& imposition of high standards for waterworks as well as residential and com-
mercial plombing in order to ensurc cfficient functioning of the water delivery
system and reduce maintenance costs.

These measures are primarily administcred by the Water Department of the Puoblic
Utititics Board. In many low-income Asian cities, half of the water in the municipal
system is unaccounted for. In Singapore, largely because of these measures, the city
has increasingly achieved a level of unaccounted-for water approaching the theoreti-
cal minimum loss of 5% (PUR, 1996). Waicr pollution is controlled through several
different measures. Polluting industries are generally sited in industrial estates that
are located outside of waler catchment areas and are served by public sewers.
Industries must install pre-treatment facilities to handle their liquid effluents which
exceed discharpe limits. Pre-treatment planis must be installed prior to commission-
ing of new factories (ENV, 1997¢). For houschold effluents, most of the island is
sewered. There are now 2,500 km. of sewer pipeline, six larpe sewage treatment plans
serving an equal number of catchment arcas and 130 pumping installations. A deep
tunnci sewerage system Is planned that will require only two centralized treatment
facilitics, tess land as buffer zones and eventually no pumping stations (ENV,
1997¢) (Figure 4).
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Figure 5. Fly ash from municipal inci-
nerators is used to make these bricks (ENV,
19974, 26),
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In 1977, the Singapore River and Kallang Basin catchments, covering a fifth of
the island, were heavily polluted by organic and inorganic discharges, stench
pervaded the watercourses and the rivers supported little or no marine life,
Prime Minister Lee Kuan Yew challenged ENV to improve the watercourses and
ENYV responded with a report the same year outlining priority problems and
options. Over the next ten years, an action plan was implemented that involved:

& development of housing, industrial workshops, sewerage, and food centers;
massive resettlement of squatters, cottage and other industries, and farmers
out of sensitive areas;

® re-siting of street vendors into food centers;

® phasing out of polluting activities; and turfing and landscaping of riverbanks.

Work was implemented by various departments and agencies under five Govern-
ment miinistries, all of which were coordinated by ENV. Financing came from
central government revenues at a cost of $§200 million (US$125 miilion), not
including the costs of public housing, food centers, industrial workshops, and
sewerage. These measures resulted in cleaner water, a return of aquatic life to
the River and Basin, and an aesthetically pleasanier waterfront (ENV, 1987).

Singapore is a small island with one of the highest rainfall rates in the world yet
flooding is a thing of the past. Innovation in the field of drainage for water
management has included:

® using pre-cast box culverts to cut drains on busy roads overnight in order to
minimize construction time and traffic disruption;

® using computer modeling to optimize canal design;

& incorporating special engineering and landscaping features to retain a river’s
natural features as well as its flood control role; and

# using jet grouting to stabilize riverbanks while limiting disturbance to sur-
rounding areas.

These innovations have reduced the size of floodprone areas in Singapore from
3,000 ha in the 1970s to 300 ha at present (ENV, 1997¢).

Waste Management

Limited land area combined with rapid economic growth and industrialization
have led Singapore 10 adopt several novel approaches 1o solid and hazardous
waste management. These include;

® adopting incineration as the main method for disposing combustible wastes,

® preparing an offshore landfill for disposal of non-incinerable wastes and
incineration ash residues;

& increasing efforts to minimize waste generation; and

® strict management of hazardous wastes.

As existing dump sites began to fill up in the 1970s, Singapore decided to opt for
incineration as a means of reducing the volume of final waste that required
disposal. Three incineration plants have been constructed since 1978, located in
the central, northern and western part of the island. Much of the city’s solid waste
is generated in the east, centralized at a transfer station, compacted into con-
tainers, and then hauled to incineration plants in the north and west. Of the 7,600
tons of solid waste generated per day, 70% is incinerated. The remainder of the
waste is disposed at a landfill site. Incinerators have pollution control equipment
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and emissions are monitored on a regular basis (ENV, 1997¢). A fourth plant is
scheduled for completion in 2,000; it will be one of the world’s largest with a capacity
of 3,000 tons per day at a cost of $§1 billion (US$666 million) (ENV, 1997¢).

The present landfill site is expected to be fuli by 1999 and no additional sites are
available on the main island, Thus, an offshore landfll is being construcied adjacent
to the island of Pulav Semakau. This will be a 350 ha. siie that is anticipated to meet
landfill needs beyond the year 2030, A marine transfer station is also being built that
will receive and process non-combustible waste and incineration ash before it is
barged to the offshore landfill. Works will cost an estimated S3840 million (1JS3$525
million} and should be completed by 1999 (ENV, 1997¢).

The magnitude of investments for new landfill and incineration facilities has
convinced the Singapore government of the need to minimize the generation of
waste before it requires disposal. ENV undertakes the following waste reduction
activities:

® seis aside land {or the private sector to operate recycling activities,

® creates in-house recycling centers in hotels, apartments buildings, factories,
and other large establishments (1,255 centers set up by 1995);

® gstablishes public recycling centers in partnership with a private sector spon-
sor (58 created by 1995);

# encourages Government agencies to use recycled products, issues a ‘Green
Label’ to inform consumers about products that are less damaging 1o the
environment; and _

& provides free waste audits for promote better waste management (Foo, 1997¢).

In 1996, 1.76 million tons or 39% of the 4.52 million tons of solid waste generated
in the country were recovered for re-use. The highest recovery rates are for
ferrous metals (92%), non-ferrous metals (84%) and construction debris (71%);
the lowest rates are for food waste (19}, wood/timber (12%), glass (149%), and
plastic (14%) (ENV, 1997¢) (Figure 5).

ENYV controls the collection, treatment and disposal of hazardous wastes in
Singapore Private companies are licensed 10 establish treatment and disposal
facilities in industrial estates. As of 1996, 110 such companies were operating.
That year, they collected 63,870 m” of toxic industrial wastes such as used oil,
waste solvents, spent eichants, and chemical wastes. 80% of this was recovered
for re-use and the remainder was treated and rendered safe for landfill disposal.
Hospital and clinic waste is separated into color-coded plastic bags and placed
in special containers. Two licensed companies then collect the biohazardous
material for disposal in special high temperature incinerators (ENV, 1997¢),

Environrhental Health

There has been a historical focus on improving environmental health in Sin-
gapore for over a century. Beyond proper solid waste management, the main
innovative features of the city’s approach to environmental health include:

® Food hygiene - over a period of fifteen years (1972-1986), street vendors were
relocated to over 150 markets and food centers in order to improve sanitary
conditions as well as facilitate inspection. All food handlers are registered with
ENV, inoculated against typhoid, given X-ray exams if they are clder than 45,
and must pass a basic food hygiene course. Finally, all food establishments are
regularly inspected and hygiene standards are strictly enforced;
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® Vector control - mosquitoes, rats and other diseasc-bearing pests are kept in
check through public education campaigns, vector control programs and
engineering measures like an anti-malarial drainage system; and

e Infectious disease control - ENV integrates services like Quarantine and
Environmental Epidemiology in order to both control entry of infectious
diseases into the island and effectively trace outbreaks if they ocour..

Results are that Singapore has one of the lowest [0od poisoning rates in the world
(despite its tropical climate) and the island was declared malaria-free by the
World Health Organization in 1982 (ENV, 1997a,¢).

Air Pollution Control

The key principles of air pollution control in Singapore are (0 minimize cmis-
sions at source and o reduce emissions cxposure through careful siting of
industrics. Effarts to minimize the emission of air pollutants include:

¢ control of fuels used by industries and commercial enterprises;

® requirements that industries instali air pollution control equipment to comply
wilh emissions standards;

& rcgular inspection of stationary sources 10 casure that control equipment is
properly maintained and operated (nearly 30,000 in 1996);

® promotion of unleaded fuel for vehicles;

® gradual tightening of emissions standards for vehicles;

® regular mandatory emissions inspections for vehicles;

& prohibitions on the open burning of wastes,

® ban on the importation of CFCs;

¢ use of auctionable permits for the consumption of ozone-depleting substances;

® regular monitoring of air pollutams throughout the island; and

® rapid response to citizen complaints about stationary and mobile sources of
air pellution.

Overall resulis are that measurcd levels of poliutants are almost always within
the WHO long-term goals and UUSEPA standards and unleaded fuel now ac-
counls for 70% of petrol sales since its introduction in 1991 (ENV, 1997a,c).
Standards may not be met atall times, such as the regional haze that affected the
area in 1997 and 1998 from fires in Kalimantan and Borneo in Indonesia,

Nature Conservation

Propasals for the protection of the natural environment initially stemmed from an
NGO. The Nature Society of Singapore, inits 1990 Master Plan for the Conscrvation
of Nature in Singapore, identified 28 sites that had sufficient nature conservation 10
warrant pcrmanent protection. These included the Bukit Timah primary forest and
the Central Catchment mature secondary forest. Tidal mudflats and mangroves,
freshwater marshes and wetlands, and some undeveloped offshore islands were also
listed (Briffett, 1990; Wec, in Briffett and Lee, 1993),

Singapore’s nature conservation policy has a goal of setting aside 5% of its land
mass for preservation. Currently, nincteen areas, comprising 3,130 ha., have been
designated as natural sites and are managed by a Natural Parks Board. They
include a wide range of habitats such as primary and secondary [orests,
marshlands and mangrove swamps. Sites were selected because of their ecologi-
cal value, for watershed protection, or becaunse of their potential for recreation,
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education and scientific research. The DGPs are being drawn up for these sites
and they will serve as management tools for the future. A 360 km. Park Connec-
tors Network is being implemented so that flora and launa corridors will link
many of the sites (ENV, 1997d). Urban preening has also been actively promoted:
over one million trees have been planted since independence and all public areas
as well as new privale developments must meet high standards for landscaping
(Hin, et al., 1997).

Noise Control

Singaporc s tackling noisc problems through government actions. An Environ-
mental Noise Management Unit was established in 1994, The Unit is supported
by an Environmental Noisc Advisory Committee consisting of industry, profcs-
sional, academic, and government rcpresentatives. Together, they have
developed noise action programs for: monitoring; control of road traffic and
MRT train noise; indoor noise for futurc residential buildings; control of noise
from indoor and outdoor entcriainment; boundary noise limits for faciorics;
promotion of good management practices for noise reduction at construction
sites; and planning guidelines for noise control. An environmental noise
monitoring system has been sct up which conducts twice-ycarly, week-long
measuremenls at 21 representative sites around the island (ENV, 1997a,c),

Environmental Business and Regional Cooperation

Singapore is actively seeking 1o usc ils experience and comparative advantages
tboth attract environmental businesses and to develop itself as a regional cemer
for environmental cooperation. Over 100 environmental technology companics
arc currently located on the island. New local, [or¢ign and joint-venture eaviron-
mental enterprises are being encouraged through tax incentives and by touting
Singapore’s role in the regional market, its existing stock of human resources,
research and development facilities, manufacturing support, and the island’s
quality of life (ENV, 19971).

Singaporc is secking to become a regional center through project activitics,
institutional development and agrecments. Environmental firms provide tech-
nical assistance and equipment for investments in other countrics in the region.
For example, consortia involving Singaporean firms have helped develop four
indusirial parks, including environmental controls, in Indonesia and China.
Institutionally, the Government and the EU have established a Regional In-
stitute of Environmental Technology to facilitate the transfer of 1echnical exper-
tise from the EU to the region, ENV has a Center for Environmental Training
which serves as a regional training agency for cnvironmental engineering and
public health, and the ENV’s Institute of Environmental Epidemiology as
provides regionat assistance (ENV, 1997f). Finally, Sinpapore has concluded a
regional environmental cooperation agreement with ASEAN and bilateral
agreements with Indonesia, Malaysia and Vietnam (ENV, 1997c).

CHALLENGES AND LLESSONS FOR THE FUTURE

Singapore has enjoyed many successes in urban environmental planning and
management, All the same, there are several areas for improvement. Critics have
noted the following:
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® Environmental impact assessment of projects is not required in Singapore and
it would be advantageous to do so (Briffett, 1992);

# Public participation in planning decisions is nascent and greater involvement
would improve the quality and outcome of planning decisions (Mallone-Lee,
et al., 1998); and

@ The recyclmg rate is well below that of a similarly land- constrained, densely
populated country (Japan’s rate is over 50%) and a number of additional
approaches are warranted (Foo, 1997¢).

In addition, the predominant style of environmental planning and management
has been top-down and more reliant on regulatory instruments. Environmental
protection could be more efficient and effective through participation, some
decentralization and greater use of economic incentives in combination with
command-and-control approaches. Finally, EN'V may not always have sufficient
knowledge, commitment or clout (o futly protect the environment in planning
and investment decisions.

In the eyes of the Government, Singapore faces the following environmental
challenges:

e Meeting rising expectations about air and water quality, cleaner surroundings
and public health that come with economic development;

e Continuing to reconcile environmental needs with the demands of ecoromic
growth and competitiveness;

e Ensuring the cooperation of an environmentally-conscious population;

® Accelerating the introduction of clean technologies; and

¢ Fulfilling international and regional environmental commitments (ENV, 1997¢).

In conclusion, several lessons can be drawn from Singapore’s impressive ex-
perience with addressing and resolving environmental issues. Lessons for urban
environmental planning include:

# Startwith the basics— Singapore pursued a phased approach to tackling problems,
beginning with environmental health issues (sanitation, vector control, food
hygiene) and highly visible problems such as river and basin pollutton;

¢ Coordinate planning in key sectors — the integration of land use, public
transportation and motorization plans and policies has allowed Singapore to
reduce the environmental impact of the private automobile;

® Integrate environmental considerations in standard procedures — environ-
mental protection is an integral part of land use planning, industrial siting and
building controls, largely negating the need for an environmental impact
assessment process; and .

® Getthe politicians on board — political will has been an essential force behind
successful planning and implementation of environmental measures, e.g. the
Prime Minister’s support for river clean-up and the Cabinet’s endorsement of the
Green Plan.

Singapore teaches the following lessons about urban environmental management:

@ Educate, monitor and enforce — environmental regulation has been so suc-

cessful in Singapore because public awareness of new environmental measures
is followed monitoring and inspection with strict and consistent enforcement
of serious penalties;

& Manage through institutions with clout - the ENV provides strong environ-
mental management because it integrates lmportanl functions like infrastruc-
ture and environmental health, and because it has real enforcement powers;
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¢ Tryand try again -a willingness to experiment, learn and evolve have benefited
both institutions such the as the ENV and programs such as the various
incarnations of the Park-and-Ride program;

® Combine economic instruments with regulatory measures — traffic manage-
ment, one of Singapore’s biggest successes, is a good example of how rules can
be complemented by cconomic incentives such as road pricing, the high cost
of vehicle ownership and, of course, fines; and

® Involve the private sector — Singapore has made effective use of the private sector
for implementing environmental policies such as partnerships to sponsor recy-
cling centers and licensing for hazardous waste collection and treatment.

Similar lessons can be found from another ‘eco-city’, Curitiba in Brazil; these are
summarized in Box 2.

Overall, Singapore has had a strong government that exercised power in a
pragmatic and forceful way. Its small size, concentrated economic development
and compact state government have assisted in achieving tight controls. The
compliant population has generally learned 1o accept government leadership as
it is responsible, largely uncorrupt and sincere in attempting to meet the needs
of the community. A committed top-down approach has combined flexibie
responses with rapid action for environmental management. The main challenge
now, with increasing education, higher aspirations for environmental qualily and
a desire for more public involvement, is that new strategies for planning and
management are in order.

_ Curitiba, capital of Parana state, is also known as the ecological capital of Brazil. By the
late 1860s; metropolitan Curitiba with a poputation of 800,000 {ntw 2.2 million) was on Its way to
becorming anather autormablle-dominated city plagued by iraffic congesticn, air pollution, urbart
sprawl, and inadequate infrastructure. Insbead, the city look a different course by giving
preference to public ransportation over the private car, working with nature instead of against it,
uging appropriate rather than high-technology solutions, and innovating with citizen participation
instead of master planning.

A number of measures, sustained and improved over the last 25 years, have produced
imprassive results.

Measures Resulls

Integration of tr;anspon & land use policies:  Curitiba has one of the lowest rates of ambiant
land use legislalion enforces higher densities  air poliution in' Brazil; gasoline use per vehicle
around raajor transperiation corridors is 25% less than in other Brazilian clties

Emphagsls on sHiclent public transportation. Bus system serves 1.2 millon passengers per
main corridors have express bus lanes; each  day or 75% of all commuters despite the fact
line: is integrated for rapid transfers; the system  that tha city has the 2 highest ¢ar ownership
is faster and cheaper than those in other in Brazil, people spend about 10% of their
Brazilian cities ' income on transpert which is low for Brazil

Controlling flooding: protection of natural Damage from flooding is'a thing of the past;
drainage systerns; conversion of riverbanks green space increased from 0.5 to 50 m® per

to parks; construction of artificial lakes to capita during a period of rapid population growth
comain floodwaters

Managing solld waste: curbside collection of  70% participation rate in recycling program;
recyclables & central separation faciiity; use waste collection extended to marginal areas;
of informal sattor; purchase of garbage from  life of landtill extended; resources consarved

poer neighborhoods

Devaloping institutional capacity: city has 9% of cilizens pelled would not want to live
oam urban planning institute; incentives for anywhere else; most innovative mayor had
private sector involvamerit in management; average 70% approval rating

public: participation & transparency

Box 2. Challenging Conventional Wisdom
in Curitiba (Rabinovitch with Leitmann,
1993; Rabinovitch and Leitmanrn, 1996).
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Anahtar Sézciikler: Cevre, Cevre Plan-
lama, Cevre Kalitesi, Doga Koruma,
Sirdtriilebilirlik, Singapur.

JOSEF LEITMANN

KENTSEL GELISMEDE CEVRE KAYGISI: SINGAPUR ORNEGINDE
BASARILANLAR

OZET

Giineydogu Asya'da 647 km? yuzOGhmly ve (¢ milyon nafuesiu Singapur, ileri
diizeyde bir sanayi ‘ada-kent’i ve ¢ok sayida etnik toplumdan clusan bir ilkedir.
Ingiliz askeri yonetiminden 1965’te kurtulan ada, 197(’lerde bolgenin petrol
aritma ve finans merkezi oldu. Zamanla isgiicii-yofun iiretim yerine sermaye-
yogun elektronik sanayii geligti. Singapur’un ¢evre konularina duyarl bir toplum
olugturmasinin bir nedeni sanayiindeki bu donfiigimdir. Cevre kirleten sekiorier
1960°11 yillarda sanayiin %40°1n1 olugturmakia iken 1991'de bu oran %8'c diigmiig
butunuyor. Ancak Singapur’un ¢evreye iliskin bagarilari, edilgen olmayan bir
yakiaguma sariimig olmasindandir. Demokratik bir yénetime sahip olan adada
hitkiimetler 1965'1en bu yana ‘cevre’yi yagam diizeyinin yiikseltilmesinde baghica
citikenlerden biri olarak gormiiglerdir.

Cevre planlama, Singapurda farkli evrelerden gegmistir, Cevre Bakanhi
kuruimasindan énce (1972) su baskin, pis su gebekesinin pelistirilmesi ve ben-
zcriisler bafimsiz birimler marifetiyle yiiritiilmigiir. Cikarilan vasalarla 1970°li
yiliarda topluluk ortamlarinda sigara icilmesi yasaklanmg, tcari ve sanayi
atiklan ile yiyecek hazirlama siirecleri denctim alttna alinmig, hava kirliliji
diizenli clarak izlenmeye baslanmigtir.

1972’de kurulan Cevre Bakanlyfy, iki ayn1 bolimden olegmaktayd: Cevresel
Toplum Sagh@ (yiyccekier, salginlar, karantina hizmetleri, sokak saticilart,
mezarliklar, vb.) ve Cevre Mithendisilifi (pis su, katt atiklar, drenaj, vb.). Bakanlk
ilk y1llarda mekanize ¢op toplama, kolera dnleme, saghikh vivecek, merkezi atik
dgiitme projelerine afirhk vermis, izleyen yirmi yil siiresince de kirlilikle
miicadele, Singapur Nehri’nin temizlenmesi, toplum egitimi gibi kampanyalarn
ylirotmistir.

1991°de Cevre Bakanlify, 2020 yilina kadar olan donem igin bir “Yesil Plan’
hazirfadi. Kapsamh bir vizyon getiren Yesgil Plan’in kamu destegi kazanmasi
amaayla ¢ok sayida halk 1oplanulan dizenlendi. Cevre eknolojisi tercihleri,
cevre efitimi, uluslararast ¢evre programlarina kaulma, gevresel aliyapt ve
isletme hedefleri igeren Yesil Plan, 1992 Rio dec Janeiro Zirvesi'nde sunuidu,
Daha sonra, oncelikli uygulama alanlarinda caligma gruplart olugturuldu.

Singapur'da ¢evre sorunlanmn yonetiminde yasa ve yonetmelikler, planlama,
ckonomik 6zendiriciler ve halk bilgilendirme ve katihmi olmak lzere
ginimizde dort farkh kurumsal arag takimi kulanimaktadir. Hava ve su
kirlilii, hastalhk tagiyan hasaratin yok cdilmesi, halk saghf, yiyecck igecek
maddeleri, kimyasallar ve zehirler, bulagict hastahklar, sigara, vb. konulart kap-
sayan, kirk kadar dofrudan cevrcyi ilgilendiren yasa bulunmaktadir. Hava
kirliligi konusunda 17 ayr: tip kirletici belitlenmis, cok sayida istasyon aracihifiyla
izlemeye alinmagtir, Pis su sistemine atlanlar konusunda da 1s1, kati oranlars, ph
deferi ve 28 ayn kimyasali kapsamak izere izin verilebilecek siniriar belirlen-
migtir. Sanayi atiklarindan 26°s1n1n taginmasi, devri ve yok editmesi yasal denctim
altindadir. Singapur bu yasalarin uygulanmasinda ve parasal cezalarin tahsilinde
giiclii bir disiplin sagilamigtir. Hava kirletme suclannda 7 000 ABD Dolan (ayrica
her pecen giin igin 300 Dolar), su kirleime suglarinda 3 000 ABD Dolan fizerinde
cezalar uygulanmaktadir. Cezalar, 1990°]1 yullarda 2-3 milyon ABD Dolan
diizeyinde biitge gelirleri olusturmugtur. Bu uygulamalar oncelikle yeterlj bir
izleme aginin varitfina bagamlidir.
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Singapur'da gencl ‘Kavram Plan1’ (1991), vzun donemli (2020 ve ilerisi) arazi
kullamm stratcjisini belirler. Nifusun 4 milyon diizeyinde durafaniagacagin
ongéren bu Plan, mevcut merkezin dort ayn yeni merkezde yeniden
yapilanmasim saglamak iizere kullanim kisistlamalar getirmekte, gevrescl altyap
icin yer ve glizergahlar énermekic, kirlilife duyarl kullammlann toplanacaf
alanlar: tanrmlamakia, dofa koruma alanlanim belirlemekte, koruma amach su
havzalarimin cgik sineelanni ¢izmckiedir, Idari agidan Plan, Kentsel Geligim
Otoritesi (URA) taraflindan uygulanmakia ve ada 55 all bélgeye aynlmakiadir.
Her bolgede Gelisme Kailavuz Plam ad12vcrilcn planlar ise sanayiin uygun sanayi
parklarina yerlegimini, kigi bagina 80 m* park ve bah¢e alannin saglanmasini, ve
belirlenen alanlarda afa¢ kesiminin yasaklanmasimi denetler. Arazi geligiirme
iglerini ilgilendiren tim izinler URA'dan alimir. Yapilasma izinleri ise bu
yonetimin bayindirhik islerine bakan bilima tarafindan verilir. Bu agamada,
kirlilik siandartlanina uygunluk, teknik gereklerin verine getiritmesi konularn
denetlendigi gibi, kullamum siiresince de bu birim tarafindan izlenir. Fabrika yer
secimi ve gevresel etkileri konulaninda yaptlan degerlendirmeler, yilda birkag yiiz
bin toplant: gerektirmekiedir, Baylik projelerde gevre ciki degerlendirmesi
yapilmas: yasal zorunluluktur.

Cevre yonclimi konusundaki ekonomik araglar isc harclar, ruhaat]dr mali
kisitlar ve aglkdrtlrmavc satim yontemlerini kapsar. Konutlarda 0. 158/ m? ,diger
kullanimlarda 0.32$/m”, ayrica her lavabo ve klozet igin 38 kutlamer harc
alinmaktadir. Cop toplama konusunda igyerlerinde hacme gore, sokak
saticllarindan ise ayhik olarak harg alimr. Ayrica, sokak saticilan, lokanialar ve
benzeri yerler denclim maliyctlerini de karsilamak zorundadirlar. Harglardan
elde edilen kamu peliri, Cevre Bakanhigrnin villik harcamalarinin yaris: kadarder.
Ruhsat verilmesi, Gzellikle trafik sikigikli§t yaganan merkezi alanlarda uygulanan
bir yontemdir. Ayrica, kurgunsuz benzin daha ucuza satlarak kullanim
ozendirilmektedir. Temix teknoloji kullananlara vergi indirimleri tanimmakta,
arag sayisindaki artiglan %3’te tutmak tizere kisitlamalar uygulanmaktadir.

! Cevre konularinda halkin uyarilmas: ve katilimun saglanmas bagl bagina bir
ctkinlik alamidir. Ozel kampanyalar, genel efitim sistemi igine cntegre edilen
programiar, “Yegil Hafta® ve 1968°den bu yana sifrdiiriiien ve her yil bir farkh
tcmaya sahip olan ‘Singapur’y Temiz Tutalim’ kampanyalar, kirhilik, yiyecek
denetimi, hem kiresel sorunlarla ilgili basanh ¢alismalarin yapilmasinda, hem
de ilgili yasalarn gikariimasina yonelik bask: gruplart ve kamu oyu olugturmada
ctkili olmugtur. Kampanyalarda okullar ¢ncilitk ctmig, Ozel sektor dnemli
katkilarda bulunmugtur. Bu hareket giderck 1980’lerde sivil toplum
kuruluglarimin olugmasina ve ulusal Slgekte bir gemsiye orgiitlenmeye (Ulusal
Cevre Heyeti) yol agmgtir. Vergi muaflifi taninan bu Heyet’c yapilan bafslar,
cevre koruma amach kampanya ve girigimlerde etkin olmakiadir. Ancak gevre
konularinin, halk katilimim kapsayacak ve kurumsal planlama siireglerinde yer
almasim saflayacak bicimde yeniden kurgulanmas: geregi vardir.

Arazi kullamimi ve planlama, ulagim, su kaynakian yonetimi, hava kirlilifinin
denetimi, atik yonetimi, dofa koruma gibi kimi konularda Singapur'un buluggu
ve bagarilt uygulamalar: vardir,

CGevre Bakanhg, URA'ya su havzalarimn korunmast, ¢Op ve aritma tesislerinin
kurulmasi, yeni geligmeler igin dogru yer secimi ve yakin ¢evre ile uyumu
konularinda Onerilerde bulunur. Bakanlik, plan ve yapilagma onerilerinin atik,
gevre kirliligl konulaninda aldin énlemleri denctler. Sanayi yetinmlar, su
havzalan agisindan dzellikle irdelenir,
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Kara Ulagim Idaresi'nin gevre konusundaki uygulamalan arasinda ozellikle ticii
buluggu niteliktedir. Alan Ruhsati Uygulamalar belirli saatlerde belirli alaniar-
da trafik sikigtkhiklanni énlemek amaciyla elektronik olarak denetlenmektedir.
Cok etkili olan bu yontem, kent merkezinde kirlilifin azalmasina, buradaki
erigim hizinin artmasina ve kamu ulagim araglarinmn tercih edilmesine yol .
agmustir. ‘Park Et-Erig’ sistemi kapsaminda toplu tagima sistemlerine bajh
otoparklar diizenlenmistir. Ozel arag sahipliligi ve kullanimi ise giderek artan
maliyetlere konu edilmektedir.

Konut, sanayi ve igyerierinin su gereksinmelerinin ancak yarisini kendi
kaynaklarindan kargilayabilen Singapur, su kaynaklar: igletmeciligini ulusal bir
ghvenlik konusu didzevinde tutmak zorunda kalmigtir. Su havzalarinin
korunmasi, yagmur suyunun toplanip kullanilmasi, daha az su kullanimi salayan
yontemlerin geligtirilmesi, atik sularin yeniden kullanilmasi, su kullamim
hovardahiginin 6nlenmesi, tim kullanimin sayaglara baglanmasi, sebeke
verimlilifinin artinlmasi, her yapimn su tesisat gereclerinin diizenli olarak
teknik denetim altinda tutulmasi, tesisatgilik bilgi ve pratifinin yayginlagtiriimasi
icin diizenli efitim verilmesi gibi nygulamalar Altyap1 Kurulw’na bagli Su Igleri
Yonetimi'nin baglica ufrag alanlanidir. Bu uygulamalar yoluyla pek ¢ok ilkede
%30 diizeylerinde olan kayip su miktarn %%’lere indirilebilmigtir.

Su kirliliginin dnlenmesinde de birden fazla ydnteme bagvurulmaktadir, Kirletici
sanayl birimleri su havzalarindan uzakta tutulmakta, sanayi anklarinda kir-
leticilerin belirli ditzeyleri aymamasi igin, bu birimlerin agiimasindan dnce 6n-
antma tesislerinin kurnlmus olmasi zorunlu tutulmaktadir, Singapur'un tamamy,
6 biiyiik kapasiteli aritma tesisi ve 130 pompa ile baglantili bir pis su sebekesi ile
kapsanmistir. Yeni yapilmakta olan bir derin ana toplayici ve iki merkezi aritma
tesisinden olugan sistem ile daha az yizOlgiimi kullanilacak ve pompalama
geregi ortadan kalkacakur. Singapur Nehri ve Kallang havzasinin agin kirlilifi
on yillik bir program ve 125 milyon ABD Dolarn harcanarak dogal tzelliklerine
yeniden kavugturulmugtur. Alinan dnlemlerle, cok yiiksek yagis péren bir rejime
sahip olmasina kargin, Singapur’da su baskim tehlikesi geride kalmis ve tagkina
maruz alan hemen hemen kalmamuistir,

Singapur’daki yer darhfi, hizh ekonomik gelisme ve sanayilesme, atik
isletmecilifinde de dzel yaklasimiar gerektirmistir. Zararl atiklar kesin denetim
altinda tutuimakta, kati atiklar kaynakta azaltilip yanabilir atiklar bu yolla yok
edilmekte, kiiller ve yanmaz atikiar ise deniz doldurma iglerinde kullanilmaktadir.
Giinde 7,600 ton diizeyinde toplanan atiklarin %70°t yakilmaktadir. 2000 yilinda
tamamlanacak ve 666 milyon ABD Dolarr'na mal olacak yeni bir merkezi ¢op
yakma merkezi giinde 3,000 ton kat1 atik yakan diinyanin en biyiik merkezi
olacaktir. Ancak kat1 auklarin kaynakta azaltiimas) amactyla bunlar yaratanlar
tarafindan déndgtirilmesini dzendirmek iizere dzel merkezler peligtirilmis,
(fabrika, otel gibi} bityiik kuruluglarda kendi iglerinde doniigtiirme birimleri
(1965'te 1,255 adet) kurulmusg, kamu-ozel ortakhklan (1995’te 58 adet)
olugturulmus, g¢evre dostu urinlere yesil etiket uygulamasi ‘baglatilmgtrr.
Biyolojik ve kimyasal tehlikell anklar Cevre Bakanlifi'nca toplanip iglem
gbrmektedir. Ancak kimi 6zel firmalarin da (1996°da 110 adet) bu alanda
calismalarma ruhsat verilmektedir,

Cevre saghifi programlarl kapsaminda sokak saucilari, altyapisi ve hijyen
kogullart denetlenen ¢ok sayida pazar yerinde toplanmigtir, Bu program, (siv-
risinek, fare gibi) zararlilarla miicadele efitimlerini, bulagici hastalik denetimi
ve karantina uygulamalarini da kapsamaktadir,
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Hava kirlilifinin en aza indirilmesi amaciyla bagvurulan girigimler, sanayilerin yer
segimi kararlarive yakit tiirlerinin denetinmi, emisyon diizeylerini standartlarin altina
gekmek igin gereken tesisatin yapimi, sabit kirleticilerin (1996’da 50,000 adet)
diizenli denetimi, kursunsuz benzin tiketimiminin dzendirilmesi, araglarin diizenli
denetimi, atiklarin yakiimas: yasaf, ozon tiketen maddeler kullammimn izne
baglanmas), vatandas sikayetlerinin izlenmesi gibi isleri kapsar.

Doga kortma girigimleri ise, genellikle sivil toplum kuruluglarnca yiriitiilmektedir.
Singapur Doga Toplulugu 1960°ta yapu@t ilk Ana Plan kapsaminda, yiizolgiimi
toplami adamin %5°ini olugturan 28 koruma bélgesi belirlemistir. Aym plan ile flora
ve fauna koridorlar olusturulmugtur. Kentse] yesil alanlarda ise etkin bir peyzaj
program uyannca bir milyon agag dikimi gergeklegtiriimistir.

Sanayi, meslek, akademik ve kamu temsilcilerinden olugturulan bir Cevre
Gariilti Denetim Birimi 1994’te kurulmugtur. Bu program kapsaminda trafik
kogullary, ig ve konut gevrelerinde kabul edilebilir giiriltii dizeyleri belirlenmis,
glrilti azaltma yontemleri gelistiriimis ve ¢lgiim istasyonlan kurulmustur.

Cevre konularinda gahigan Singapur firmalari, Indonezya ve Cin'de sanayi
parklarn: gelistirmekte, cevre demetim konularnindaki bilgi ve deneyimlerini
yabana iilkelere ihrag etmektedirler. Bu teknik bilgi birikimine dayamilarak
kurulan cevre mibendislifii ve halk saghf egitim merkezi, Indonezya, Malezya
ve Vietnam ile ¢evresel igbirligi anlagmalari imzalamig olan Singapur igin
bolgesel olanaklarin geligtirildigi bir odaktir. Tim bu bagarilara karsin
Singapur’a yineltilen elegtiriler de sdyle Ozetlenebilir:

® Singapur’da yaurnm projelerinin izin alma siirecinde Cevresel Etki
Deferlendirmeleri’ne heniiz yayginlikla bagvurulmamakiadar.

e Halk katihmimn, gevre nitelikierini de kapsayacak bi¢imde dogru ve yeterli
boyutlara erigtirilmesi geregi vardir.

® Auklarin geri donastiirilmesindeki oranlax heniiz Japonya diizeyine
erigtirilememistir.

¢ Cevre planlama yontemleri ‘yukaridan agagt’ ve diizenleyici araglara
dayanilarak yiriitillmektedir. Oysa daha az merkezi yonlendirme ve daha
etkili katilim stregleri gelistirilmelidir.

Singapur, gevre planlama deneyiminden &jrenilecek cok ey vardur:

® Uygulamalara, temel konularla baglanmal, sanitasyon, zararh demnetimi,
yivecek hijyeni gibi saghik konular ile havza ve nehir kirliligi gibi gézle poriilir
somut konular Sneelikle ele almmalidir,

® Arazi kullanimi, ulagim planlamas: gibi birbirini tamamlayan baglica sektérler
eggiidiim altina ahnmaldir,

e (evre koruma Onlemleri, yer segimi ve yapilagma iglemleri, olagan isleyis ve
stire¢lerin bir par¢ast clmalidir.

® Cevre koruma dnlemlerinin ahinmasinda politikacilara rol edindirmelidir.

& Ozendirici ve yasaklayici, ekonomik ve dizenlemeci dnlemler birlikte
kullanilmalidir.

& Bgitim, izleme ve yaptirim etkinlikleri birlikte ve giichit kuruluglar araciliftyla
yiiriitiilmelidir.

® Ozel sektoriin ilgisi cekilmeli ve yeni yontemler gelistirmede denemeler yap-
maktan gekinilmemelidir.

Cevre niteliklerinin gelistirilmesi, toplumlary ylikselen egitim ve beklenti diizeyleri
ile tutarl: olacak bicimlerde, kamu organlan tarafindan daba yogun bir ugrag konusu
ediimeli ve buna yer veren yeni planlama stratejileri benimsenmelidir. :
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