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Waste management is the process of treating solid wastes and of-
fers variety of solutions for recycling items that don’t belong to trash. It is
about how garbage can be used as a valuable resource. Waste manage-
ment is something that each and every household and business owner in
the world needs and now as a part of sustainable development it takes an
important place in every country’s sustainable development strategy. The
article discusses the sustainable development policy of Singapore, its main
directions and principles, and the current situation of waste management
as a part of sustainable development policy. According to the National En-
vironmental Agency of Singapore conducted a static analysis of the degree
of waste and recycling rate in the country.

Key words: sustainable development, waste management, «Sustain-
able Blueprint», flexibility, solid waste, waste minimization, recycling, re-
cycling rate.

Makanaaa kasipri TaHAQ ©AEMHIH 3KOHOMMCTEpPi MeH 3KOAOrTapbl
AabbIA KaFbIM >KaTKaH 3KOHOMMKAABIK, TypaKTbl AaMy MOCEAECIH Luelly
casicatbiHbiH,  CUHranypAblk, Taxipmbeci, TypakTbl Aamy cascCaTbiHbIH
Herisri OafrblTTapbl MEH KafuAaAapbl, COHbIMEH 6ipre COA eAAiH
KAAAbIKTapAbl 0ackapy — casicaTblHbIH >KYy3ere acbIpblAy >KafAaiibl,
GacTankbl 6acTamasapbl KapacTbipbiAfaH. KaaabikTapabl 6ackapy 6ya
KATTbl KAAAbIKTApAbl YKOHCI3 KOKbIC KbIAbIM TacTamMar KanTa eHaeyre
Kibepin, nanaaAbl 3aTka aHaAAbIPy npoueci. bya ap6ip wapyallbiAbIK,
neciHe Ae, KaCin MeciHe Ae KaXKeTTi )XKoHe OfaH 9AeMHIH OYKiA eAAepiHiH
TYpakTbl Aamy OGarAapAaMaAbIPbIHbIH KYpPamAbl GOALLEri peTiHAe YAKEH
mMoH Oepiayae. Coa cebenteH, Cunranyp YATTbIK KOpLUaraH opTa
areHTTIriHIH AepekTepi OOMbiHIIA EAAEri KAAAbIKTAPAbI LbIFAPY MeH
KanTa eHAeY AEHreriHe CTaTUCTMKAAbIK, TaAAQY >KAaCaAbIHFaH.

Tyiin ce3aep: TypakTbl AaMy, KaAAbIKTapAbl 6ackapy, «TypakTbl
>KOCMap», UKEMAIAIK, KaTTbl KAAAbIKTaP, KAAAbIKTAPAbl MMHUMM3ALMSIAQY,
KanTa eHAEY, KaTa eHAEY AeHremi.

O6palleHre ¢ 0TxoAaMM MPeACTaBASET cobor npouec o6paboTku
TBEPAbIX OTXOAOB. B cTaThe npeaAaraioTcs pasAmuHble peLleHust AAS
nepepaboTkM Belleil, KOTOpble HE MOAAeXaT Bbibpocy. Peub maer o
TOM, KaK OTXOAbl MOXHO MCMOAb30BaTb B KauecTBe LEHHOro pecypca.
B XOpowo pasBuUTOM MOAUTMKE YMNPABAEHWUS OTXOAAMU HYXKAQETCs
KaXXAOE AOMalLHEE XO3SMCTBO U BAQAEAbLbl AOGOro 6M3Heca, K ToMy
e B HbIHELIHOe BpemMsi MO BCeMy MWPY YMpPaBAEHME OTXOAAMM Kak
YaCTb YCTOMYMBOrO PA3BUTUS 3aHMMAeT BaXKHOE MeCTO B CTpaTterum
YCTOMUMBOrO Pa3BUTUS KaXKAOW CTpaHbl. B cratbe paccmaTpuBaercs
MOAUTMKA peLleHnsi MPOBAEMbl YCTOMUYMBOIO SKOHOMUYECKOrO PasBmUTUS
B CuHranype, ee OCHOBHble HarpaBAEHUS U NMPUHLMIIbI, @ TAK>Ke KaK YacCTb
YCTOMUMBOrO PasBUTUS HbIHELIHSAS CUTyaumsl MOAMTUKM obpallueHus ¢
oTxoAaMu. HaumoHaAbHbIM areHTCTBOM OKpyKatolen cpeabl CrHranypa
NpOBEeAEH CTaTUYeCKMii aHaAM3 CTereHun 06pa3oBaHUS OTXOAOB M WX
nepBuyYHon 06paboTkM B CTpaHe.

KAtoueBble cAOBa: yCTOMUMBOE pa3BUTUE, 0OpaLLEHME C OTXOAAMM,
«YCTOMUMBBIN MA@H», TMOKOCTb, TBEPAbIE OTXOAbI, MUHMMM3ALIMS OTXOAOB,
nepepaboTka, cTeneHb nepepaboTku.
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An urgent task now facing civilization is not only problems of
economic and social development, but also the problem of ecological
security in the world. On this occasion, at the end of the last century,
has appeared the concept of sustainable development which includes
economic, social and environmental aspects.

According to the report of the Brundland Comission “Our
Common Future” the main objective of sustainable development is
preservation or augmentation of wealth (natural, created labor rights
as well as human resources and social achievements) for future
generations and at the same time minimizing the consumption of
non-renewable resources and exclusion overload ecosystems [1,
p-16].

Now all countries over the world added to their government
plans and strategies the concept of sustainable development and one
of those countries that are in such a short time was able to develop
economically sustainable herewith providing their people with clean
drinking water, eco-friendly buildings, green and blue spaces is
Singapore.

Singapore is one of the world>s leading commercial hubs, with
the fourth-biggest financial centre and one of the five busiest ports.
Singapore has developed rapidly from a third world to a first world
country in five decades by prioritizing the twin goals of developing
a competitive economy and pursuing environmental sustainability.
Both are important in order to attract investors and enhance quality
of life. As an island city-state, it has its own share of existing
environmental challenges, particularly with air quality levels, in part
due to regional transboundary haze.

Currently, Singapore - the largest trading power in the region.
The country has a high level of urbanization: approximately 5.47
million. people ( June 2014) [2] living in the area of just over 700
square kilometers. The area is gradually increasing due to land
reclamation program, in operation since 1960 and, according to the
plans, could grow by another 100 square kilometers to 2030.

In Singapore, a little space, water resources are limited; there
are practically no natural resources. Imports almost everything
from consumer goods to products and materials for industry and
construction, including water, the country receives from neighboring
Malaysia. When evaluating any project, the government of Singapore
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focuses on issues of sustainable development,
renewable energy and efficient resource use.

Nowadays for sustainable development policies
in Singapore adjust such institutional establishments
as Ministry of Trade and Industry, Singapore
Economic Development Board and Maritime
and Port Authority of Singapore. There are exist
sustainability policies, more precisely strategies
like:

Sustainable Blueprint

In 2008, an Inter-Ministerial Committee on
Sustainable Development (IMCSD) was set up
to formulate a national strategy for Singapore’s
sustainable development in the context of emerging
domestic and global challenges. The Committee
developed the Sustainable Blueprint in close
cooperation with members of the public, leaders
of non-governmental organizations and businesses,
members from academia, media editors, and Mayors.

The Sustainable Blueprint contains the strategies
and initiatives that are needed for Singapore to
achieve both economic growth and a good living
environment over the next two decades. The vision
is to make Singapore a liveable and lively city state,
one that Singaporeans love and proud to call their
home. To reach this vision, a four-pronged strategy
was set up, consisting of the following: boosting the
resource efficiency, enhancing urban environment,
building capabilities, and fostering community
action.

Maritime Singapore Green Initiative

The Maritime Singapore Green Initiative seeks
to reduce the environmental impact of shipping
and related activities and to promote clean and
green shipping in Singapore. It is a comprehensive
initiative comprising three programmes - Green
Ship Programme, Green Port Programme and Green
Technology Programme.

Masterplan 2008 — Where my future is

The Master Plan, published by the Urban
Redevelopment Authority, is the statutory land
use plan which guides Singapore’s development
in the medium term over the next 10 to 15 years.
It is reviewed every five years and translates the
broad long-term strategies of the Concept Plan into
detailed plans to guide development. The Master
Plan shows the permissible land use and density for
developments in Singapore [3].

Moreover, Singapore has set targets in the areas
of built environment, clean energy, IT, public safety
and urban mobility to develop Urban Solutions for a
Singapore which is smart, safe and sustainable.

To achieve this, public agencies and partners
from the private sector co-developed innovative

Urban Solutions. Within this initiative, 6 Living
Labs across focus areas have been developed. One
focus area is the “Electric Vehicles and Intelligent
Transport Systems”. A multi-agency Electric
Vehicles (EV) Taskforce led by Energy Market
Authority (EMA), Land Transport Authority
(LTA) and Economic Development Board (EDB)
invested S$20 million to study the robustness, cost-
effectiveness and environmental impact of electric-
powered vehicles in a tropical environment from
2010 [3].

Among these policies the most important and
popular is Sustainable Blueprint. According to this
strategy sustainable development for Singapore is:

» Efficient: Development occurs with less
resources and waste.

* Clean: Development occurs without polluting
the environment.

e Green: Development preserves greenery,
waterways, and natural heritage.

Keeping true to Singaporean tradition in policy
making, the Blueprint follows a ‘Singapore Way’
and upholds the principles of:

Long-Term, Integrated Planning: “We will align
our policies - from energy to transport to industry
and urban planning - and take a long-term and
complete view of our needs and circumstances.
Indeed, this ability to plan and act in unison towards
the overall goal of sustainable growth is one of our
key strengths”.

Pragmatic and Cost Effective Manner: “We
have to secure our twin goals of promoting
economic growth and a good environment in the
most cost-effective way. We must constantly ask
ourselves “what works”, and we will not shy away
from long-term measures that are necessary, even
if they entail short-term costs. But we will pace
the implementation of these measures and provide
help to temper and soften the short-term costs for
businesses and individuals”.

Flexibility: “The challenges to maintain
economic growth and a good environment will span
many decades. We therefore have to remain nimble,
and adjust flexibly to changes in technology and in
the global environment. We will invest in building
our capabilities today to give us more options to
better respond to the challenges of tomorrow” [4,
p-61].

One of the most important parts of sustainable
development and “Singaporean Way” is a “Waste -
towards Zero Landfill”, which means a reduction in
solid waste. Supporting to this strategy their goal is
improving their recycling rate from 56% in 2008 to
65% in 2020 and 70% in 2030.
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First solid waste and wastewater treatment are
discussed in Chapter 21 of Agenda XXI century,
which recognized that “environmentally sound
disposal of waste is one of the environmental issues
that are most important to maintain the quality of the
global environment ...” (Agenda XXI century, para
21.1). In accordance with Chapter 21 used in the
definition of solid waste includes all household waste
and non-hazardous waste such as industrial waste
and public institutions, and street debris and, in some
countries - highlight the human body. Hazardous
waste is often mixed with other waste, which creates
special problems in terms of their removal.

Chapter 21 was considered by the Commission
on Sustainable Development at its second, sixth and
seventh sessions. In accordance with the multi-year
program of work of the Commission, this chapter
also discussed at the eighth session in the context of
“integrated planning and land use.” [5].

Among other East Asian countries Singapore has
developed an integrated waste management system
that collects and disposes of waste effectively.
Before this Singapore’s growing population and
booming economy have contributed to a 6-fold
increase in the amount of solid waste disposed from
1,260 tonnes a day in 1970 to a peak of 8,338 tonnes
a day in 2014 [6].

To address this potential problem, Singapore
has set up an integrated solid waste management
system in the past three decades that incorporates
recycling, collection and disposal. Working hand
in hand with key stakeholders in the private and
government sectors as well as the general public,
Singapore’s National Environment Agency (NEA)

has formulated a range of strategies and programmes
to achieve its objectives for curbing waste growth
and supporting sustainable waste management [7].

Solid waste management in Singapore begins
at homes and businesses. Prior to the collection of
solid waste, recyclables are sorted and retrieved for
processing to prolong the lifespans of recyclable
materials. The solid waste that remains is then collected
and sent to the various waste-to-energy plants for
incineration. Incineration reduces the volume of solid
waste by about 90% and produces steam that runs
turbine-generators to generate electricity.

Singapore’s integrated solid waste management
system focuses on two key thrusts — waste
minimization and recycling, or simply the 3Rs
(Reduce, Reuse, Recycle) [6].

3Rs means:

1. Reduce by eliminating or minimizing the
waste in the beginning.

2. Reuse by using the waste several times in its
original form or for another purpose.

3. Recycle by sending the waste to be processed
as a resource for new products [8].

In land-scarce Singapore, waste-to-energy
(WTE) incineration plants offer the best technical
solution by reducing waste volume efficiently to
conserve landfill space. The 3Rs play a crucial role
by preventing waste generation at its source and
bringing along numerous benefits.

If to analyze the latest statistical data about
recycling rate in Singapore, you can see that food
waste, plastics, textile and glass wastes have a low rate
compared to other categories like construction debris,
non-ferrous metal, ferrous metal and scrap tyres.
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Chart 1 - Recycling Rate (%) from 2003 to 2014

*Date from official page of an online publication “Zero Waste Singapore”[§]
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According to the Chart I recycling rate of
construction debris, ferrous metal, food waste,
plastics has grown gradually, however recycling rate
of scrap tyres from 2004, glass from 2007, wood/

timber from 2006 has grown rapidly and recycling
rate of horticultural waste has decreased from 2004,
paper/cardboard has a lowest rate in 2008-2009
years.
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Chart 2 — Total Waste from 2003 to 2014

*Date from official page of an online publication “Zero Waste Singapore”[8]

As illustrated in the above Chart 2 the highest
waste output is in 2013 — more than 7.5 million
tonnes, this indicator was less than 5 million
tonnes ten years ago (2003). The main causes of
this increasing are economic growth, growth of
population, development of infrastructure and
production. As you can see in this chart in 2013
more than 60% (4.8 million tonnes) of waste
output was recycled and other part was disposed (3

Table 1 — Waste Statistics and Recycling Rate for 2014

million tonnes). Also amount of recycled waste is
increasing every year and this is a good indicator
for environment. Materials to be recycled are either
brought to a collection center or picked up from the
curbside, then sorted, cleaned, and reprocessed into
new materials bound for manufacturing.

However, waste output and recycled waste
indicators decreased in 2014. Full detailed figures of
2014 are shown in Table 1.

Waste Type Waste Disposed of Waste Recycled Waste Generated (tonnes) | Recycling Rate (%)
(tonnes) (tonnes)
Construction debris 9,700 1,260,000 1,269,700 99
Used slag 5,100 361,200 366,300 99
Ferrous metal 57,000 1,388,800 1,445,800 96
Scrap tyres 3,100 23,100 26,200 88
Non-Ferrous metals 23,700 94,700 118,400 80
Wood 74,400 293,500%* 367,900 80
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Table continuation

Waste Type Waste Disposed of Waste Recycled Waste Generated (tonnes) | Recycling Rate (%)
(tonnes) (tonnes)

Horticultural waste 115,300 163,000* 278,300 59
Paper/Cardboard 590,900 646,500 1,237,400 52
Glass 63,800 15,700 79,500 20
Ash & Sludge 126,800 21,700 148,500 15
Food 687,200 101,400 788,600 13
Textile/Leather 141,800 16,800 158,600 11
Plastics 789,000 80,000 869,000 9
Others (stones, ceramics, 355,600 4,700 360,300 1
rubber etc)
Total 3,043,400 4,471,100 7,514,500 60

*Includes 201,300 tonnes used as fuel in biomass plants

**Date from official page of National Environmental Agency [6]

As shown in Table 1in 2014 total recycled waste  been given many international organizations,

was 4,471,100 (4.5 million) tonnes and recycle
rate was 60%. The most recyclable materials are
construction debris (99%), used slag (99%), ferrous
metal (96%), scrap tyres (88%), non-ferrous metal
and wood (80%) and the less recyclable materials
are stones, ceramics, rubber etc (1%), plastics (9%),
textile/leather (11%), food (13%), ash and sludge
(15%), glass (20%).

According to Sustainable Blueprint strategy
their goal is improving their recycling rate from
56% in 2008 to 65% in 2020 and 70% 2030. From
the Table 1 you can see that with this tempo they can
achieve their goal.

In conclusion, during the last 20 years,
the practical implementation of the concept of
sustainable development in the world is receiving
increasing attention. These questions focused
on the UN Conference on Environment and
Development (Rio de Janeiro, 1992). It was the
international community adopted a policy document
on the implementation of the concept of sustainable
development. Issues of realization of this program
(policy document) were devoted to the Special
Session of the UN General Assembly (23-27 June
1997). Their programs of transition to sustainable
development have many countries. Considerable
attention is the practical implementation of the
concept of sustainable development has recently

ISSN 1563-0358

primarily the UN and the World Bank.

But Singapore first starts their sustainable
development policy in 1963, when Prime Minister
Lee Kwan Yew planted the first tree that sowed the
seeds to make Singapore a Garden City. He believed
that “a blighted urban jungle of concrete destroys
the human spirit” and that “we need the greenery of
nature to lift our spirits [9, p.9]”. In the 1980s, they
transformed the Singapore River from a heavily
polluted passageway for boats to the beautiful urban
water catchment area and vibrant destination that it
is today.

After analyzing current dates of waste strategies,
Singapore has seen an increase in recycling rate
from 47% in 2003 to 60% in 2014. By reducing
waste disposal compared to recycled waste at the
incineration plants and landfill, Singapore is striving
towards achieving its long-term goal of “Waste -
towards Zero Landfill”.

Today, Singapore is recognized as a livable and
sustainable city. In 2011, a Siemens-Economist
Intelligence Unit study ranked Singapore as Asia’s
greenest city. The Singapore we know today did not
come about by chance. It is the result of visionary
leadership, careful, long-term planning and the hard
work of their forefathers who created this place they
call home. And I consider that their experience can
serve as a model for other developing countries.
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