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CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

EXECUTIVE SUMMARY
As the climate change crisis confronting our planet deepens, Singapore will not be
spared its consequences. With rising global temperatures, polar ice-caps will melt
and sea-levels will rise. This will have a significant impact on our tiny island.
Such a phenomenon will also wreak havoc with the weather in the region such as
prolonged dry seasons and excessive rainfall. It will adversely affect agriculture in
the region on which much of our food supply depends. This will have a profound
effect on food prices in Singapore.
The cause of climate change is driven largely by the release of greenhouse gases
and other pollutants into the atmosphere primarily through the burning of fossil fuels
to produce power that enables us to go about our daily lives.
The burning of such fuels in Singapore through our oil refineries has made us a major
emitter of greenhouse gases. The PAP’s lack of decisive and expeditious action to
arrest the problem means that Singapore is woefully underperforming when it
comes to meeting emissions-cutting targets required to slow down and reverse
global warming.
The Climate Action Tracker, a climate-research organisation that monitors the
progress that countries make in fighting climate change, ranks Singapore under the
“highly insufficient” category.
Clearly, the present arrangement is untenable and something needs to be done
and done urgently if we want to leave the planet and our country habitable for
future generations. The SDP has drawn up a set of proposals in this policy paper to
do exactly that.
Among these are to incentivise and mandate motorists to switch to electric
vehicles. To achieve this, the SDP will move to ramp up the installation of chargers
needed for such vehicles across the island. The target is to have 25 percent of cars
on our roads be electric ones by 2030, 50 percent by 2040 and fully electrified by
2050.
We also need to expand our use of renewable energy, especially solar power. With
technology developing rapidly in harnessing clean energy, prices of electricity from
such sources have tumbled making them viable alternatives to oil and gas. SDP will
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accelerate the installation of solar panels in public spaces, significantly increase
R&D funding on solar projects, buy renewable energy from other countries, and
collaborate with neighbouring countries to develop clean energy.
We will also regulate the escalation of our population size. Our city is already one of
the most densely populated spots in the world. With the cramming of more and
more people onto an already crowded island through an overly lax immigration
policy, forests and nature reserves are being cleared and disturbed to make way
for more construction for housing and transportation. The loss of the island’s “lungs”
as well as our biodiversity is incalculable.
Under the SDP plan, the Transboundary Haze Pollution Act will be firmly enforced by
prosecuting business entities operating in Singapore that are linked with companies
engaged in forest-burning in Indonesia.
We will also significantly upgrade the Nationally Determined Contributions (NDC)
we signed under the Paris Agreement to lower and eventually remove harmful
emissions.
Finally, one of our priorities is to also prohibit corporations through legislation from
manufacturing products that depend on single-use packaging as well as to
inculcate among our people the desirable lifestyle of recycling.
While the PAP talks a good game about taking action on climate change,
evidence points to a lack of political will and commitment on its part to ensure a
future for Singapore that is smart, sustainable and green. It continues to treat the
fast deteriorating situation with kid gloves by dragging its feet over implementing
urgent and meaningful measures to slow down and even reverse climate change.
This alternative policy is but the SDP’s contribution in the on-going struggle to
cultivate a Singapore that future generations can live in, free of the ravages of a
planet destroyed by our greed and thoughtlessness.
The SDP calls on all Singaporeans, regardless of political persuasion and
background, to join in the supreme effort of turning around decades of degrading
the very place that we depend on for our continued existence and happiness.
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I.

INTRODUCTION

The subject of climate change does not rank highly on the minds of many
Singaporeans. Yet, it is one of the most pressing issues that confront our future and,
much more significantly, the future of our children and grandchildren.
The melting of our polar caps and the concomitant rising of sea-levels must worry
Singaporeans. It is estimated that the flooding of coastal cities from rising sea-levels
could affect 600 million people across the globe. NASA estimates that low-lying
cities like Singapore will be submerged underwater by the end of the century if
current global warming trends continue.1
In fact, climatologists warn that if drastic measures are not taken soon, we could
see global warming becoming an uncontrollable phenomenon as early as the
middle of this century. That is, there is a trigger point after which there is little that we
can do that will halt the deteriorating process.
A recent study said that 2019 set the highest ocean temperatures ever recorded.
The world's oceans, scientists warn, are heating at the same rate as if five atomic
bombs – equivalent to the ones dropped on Hiroshima in WWII – were dropped into
the water every second.2 Rising water temperature does not only threaten marine
life, it wreaks havoc on weather patterns across the planet.
The horrendous bushfires that raged through Australia in recent weeks, for example,
is thought to be made worse by global warming.3 Extreme heat and dryness
brought on by record temperatures – the country experienced its hottest year on
record in 2019 – has devastated swathes of flora and fauna with reportedly one
billion animals killed.
Global warming is also affecting Singapore in serious ways. According to the
Meteorological Service Singapore,
this island is heating up twice as fast
as the rest of the world. For every
passing decade, Singapore is
getting hotter by 0.25℃. Compared
to the 1950s, temperatures are
nearly 1℃ higher today.4
If carbon emissions continue
unabated, Singapore’s daily
temperature could reach 37℃ in a
A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

4

CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

few decades. This will have a grave impact on our physical health. With heat and
humidity rising, Singaporeans run the risk of suffering from heatstroke.
Heat is not the only problem affecting Singapore. We are also seeing unusually
intense rainfall occurring over the island, causing flash floods and damaging
businesses.
Climate change is also affecting Singapore in indirect ways. Changes in weather
patterns affect food production and farming in our neighbouring countries. When
ocean temperatures rise and affect fish supply or if rising temperatures lower crop
yields, food supply falls. As a result, prices of basic foodstuff like rice, fish and
vegetable will increase.
Singapore imports about 90 percent of its food needs from over 160 countries. Most
of our rice comes from Thailand and Vietnam. Vegetables and fish are imported
from Malaysia and other ASEAN countries. We are particularly vulnerable if these
supply shocks occur as global warming severely impacts on weather patterns
across the region. The International Monetary Fund reports that rising sea levels
together with prolonged dry spells will ruin the fertile Mekong Delta, long considered
Vietnam’s “food bowl”, and hurt agriculture. Cambodia, Laos, and Thailand are
also affected by heavy storms and excessive rain as well as rising temperatures that
have a severe impact on agriculture and human health.5 In this regard, Singapore is
extremely vulnerable to climate change.
There is no doubt that we must act to stop global warming. The question is, are we
doing enough?

1. LESS BRAGGADOCIO, MORE (EFFECTIVE) ACTION
In view of such impending disasters, what is the PAP doing? Will its policies
alleviate or exacerbate the problem? How will the actions of this government
affect the future of our nation?
As he left for Paris to attend the climate change summit in 2015, Foreign Affairs
Minister Vivian Balakrishnan said: “What we have in Singapore is a well-designed
future-ready city built on sound economic principles. And we can actually show
the world how you can save money, make a living and save the world at the
same time.”6
Balakrishnan should refrain from such braggadocio and focus on addressing
problematic policies that contribute to global warming and environmental
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degradation like its immigration policy. Singapore’s population, unlike others of
coastal cities, is especially vulnerable. We have no hinterland to which our
citizens can escape and find refuge should our coastline start to recede from
rising sea waters.
Yet, the PAP is looking to increase our population size. Has the government
examined this problem in its entirety? Judging by the MRT breakdowns, lack of
planning of housing for foreign workers, and the housing price bubble that has
occurred, Singaporeans have cause to worry. To cater for the added
population, we have had to reclaim more land, dig more tunnels and pour more
concrete – all of which have altered the terrain of this island and may have
worsened the floods that we have witnessed in recent years, not to mention
heating up the island even more.
The question is not whether the
PAP has taken steps to deal with
climate change but whether the
measures have been
meaningful. Many of the
initiatives implemented thus far
have, unfortunately, been
cosmetic and driven by fads
that do little to move the needle
in the fight against greenhouse
gas emissions.
For example, in May 2019, nine SBS Transit buses were outfitted with plants on
their roofs, a project called ‘Garden on the Move’.7 The idea was that a green
roof would lower the temperature in the interior of the buses thus reducing fuel
consumption for air-conditioning. The pilot project would be run for three months
and its effectiveness monitored.
This idea is neither new nor workable. New York City tried it in 2012. Critics
warned that with the added weight of soil and plants on the buses, fuel
consumption would grow. The soil would also dry up quickly given the air current
generated by the moving bus. The fast evaporation is exacerbated by the thin
layer of soil which further retards the healthy growth of the plants. The extra
weight on top may also affect the bus’ stability or heavy rains may cause mud
to overflow. Emergency-access hatches on the roof would also be covered by
the soil and plants.8 The idea never really took off.
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In Singapore, after the initial excitement, there has been little news about the
‘Garden on the Move’ project.
Another example is the government’s requirement to have all new HDB
developments meet a minimum green-plot ratio of 4:5.9 The canopy size of
plants, the density of trees, plant-covering on the sides of HDB blocks, etc would
be measured.
Cultivating plants on and among HDB blocks may sound like a good idea, but
the roots of the plants can penetrate the concrete and cause leaks and
structural damage. Watering the plants and maintaining them would also be an
issue.
The bigger issue is that green-plot ratios do not address the problem of
deforestation in Singapore. For instance, the Tengah forest – the size of Bishan –
was cleared to make way for a new HDB estate.10 What little bits of green put on
the roofs of HDB blocks would not replace a lush forest and its ecosystem.
Environmentalists pointed out that Tengah forest was one of the last few habitats
for globally endangered species such as the straw-headed bulbuls and longtailed parakeets. Other endangered wildlife spotted in the forest were the
critically-endangered Sunda pangolins and the hawk-eagle.11 No amount of
roof gardens would bring back this biodiversity.
HDB said that it would conduct a study to assess the impact of the
development. It published a report titled Tengah Environmental Baseline Study
where it claimed that the vegetation there were mostly of “low conservation
significance”. Nature experts, however, questioned its findings and called on
HDB to make public the full report on Tengah.12
Another controversial development involved the construction of the Cross Island
MRT Line which would tunnel under the Central Catchment Nature Reserve. The
government announced that the project will proceed despite protests from
environmental groups and experts who say the construction would adversely
affect the area's wildlife and nature.13 Forests and reserves are the “lungs” of the
country and the continued destruction of these areas will harm the island and its
inhabitants.
With the magnitude of the problem confronting our country, the PAP’s measures
to combat climate change are minuscule and often gimmicky. This observation
is borne out by analyses of international organisations which show that
Singapore lags behind in its effectiveness in reaching targets set out in the Paris
climate accord. This matter is discussed in greater detail below.
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2. DEPENDENCE ON BIG OIL
Another fast-evolving situation which requires our urgent attention is our position
as an oil-refining and petrochemical production centre. While it may have been
hugely beneficial for us to build our country into the oil hub that we are today –
the industry is responsible for one-third of our manufacturing output and 5
percent of GDP – we must also be aware that the burning of fossil fuels is the
number one contributor of greenhouse gases.
According to the World Wildlife Fund (WWF), Singapore has the largest carbon
footprint per head in the Asia-Pacific. WWF President Yolanda Kakabadse said:
“Singapore...is a society that maybe is one of the best examples of what we
should not do.”14
Given the circumstance, should we start thinking of alternative modes of
deriving our national income? The reality is that we may not have a choice.
Already, industries involved in the production of renewable energy such as Solar
City in the US and Goldwind in China are making significant technological strides
so much so that the price of electricity derived from wind and solar power is now
competitive with, if not cheaper than, that produced by coal and gas. In fact,
wind-power technology has allowed countries like Denmark to produce enough
electricity to meet its domestic demand. “It shows that a world powered 100 per
cent by renewable energy is no fantasy,” said Oliver Joy, of the European Wind
Energy Association.15 The pace of technological development of more efficient
and cheaper production of renewable energy will only quicken from here on
out.
When the demand for oil is eventually overtaken by the desire for renewables,
what do we do? Are we looking at alternatives or are we burying our heads in
the sand and simply increasing our capacity to refine and store more oil? Where
is Singapore headed in a post-oil future? Our oil exports as a percentage of GDP
have been expanding over the decades – its projected percentage-point
increase from 1993 to 2018 was 16.5; only Libya is higher. To further boost our
status as an oil hub, we dug the Jurong Rock Caverns in 2007 to store and
process oil. The caverns are as tall as a nine-storey building and have a capacity
of 580 Olympic-sized pools.16
The case for Singapore to divest itself from an oil-centric economy is persuasive
and valid. Unfortunately, with ministerial pronouncements like we are a “futureready city” despite our dependence on the oil industry, one wonders if the PAP
government even sees the problem.
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3. A HAZY FUTURE
Another source of pollution is the
haze emanating from the
burning of forests in Indonesia
and, to a lesser degree,
Malaysia. Many of these forest
fires are started by companies
owned by tycoons involved in
the palm-oil industry. Enormous
tracts of rainforest in Sumatra
are burnt to clear land for the
cultivation of the crop. The
deforestation kills endangered species and produces the pollution which
contributes significantly to the greenhouse effect. Many corporations operating
in Singapore have been found to be linked to companies responsible for the
burning.
More importantly, the haze envelops Singapore and endangers the health of our
people. It is important that individuals and corporations responsible for the fires
as well as those conducting business with them are taken to task to ensure that
Singapore is not unwittingly aiding and abetting the haze problem.

4. THE ROLE OF POLITICAL PARTIES
Climate change and conservation is not a big issue among Singaporeans but it
should be. We must take climate change more seriously and look into
introducing legislation that will require the country to adopt best environmental
practices including reducing pollution and carbon emissions.
Singaporeans should be more effectively informed on the very real threat of
climate change on our lives. The environment our children live in will depend on
the action that we take to protect it today. Only then can we protect our future
and the survival of our nation.
It is appropriate and necessary to underline the relationship between climate
change and how we run our economy. There is a growing realisation that
capitalist society, one that emphasises GDP growth at all cost, including the cost
of environmental degradation, is a threat to the well-being and the future of the
people. Unbridled capitalism, where the means of production and the profits
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they generate are concentrated more and more in the hands of a few, is
gaining more scrutiny. Where conglomerates take from Earth and return to it
waste to create wealth that they horde, leaving the deleterious effects of
climate change to be borne by the masses, has become an urgent issue. It is no
wonder that in a global survey, a majority of people around the world believe
that “capitalism as it exists today does more harm than good in the world”.17
More than 34,000 respondents in 28 countries were surveyed and found that 56
percent indicated that they believed capitalism brought more harmful effects
than benefits; in Singapore, the number was 54 percent.
To this end, political parties play a crucial role. Not only can parties help to
publicise the dire consequences of the rapid warming of the planet, we can
and must provide alternative policies that will steer Singapore towards an ecofriendlier environment and provide that added voice in the international arena
in the fight against global warming.
To be sure, the SDP has been paying close attention to the issue of climate
change. Our members, in particular, the Young Democrats, have attended
regional conferences and workshops through the years to learn more about the
subject and develop plans to combat the problem (see here18, here19, here20
and here21).
More broadly, the SDP presents an alternative model of governance wherein
freedom of speech, transparency and free media are the central tenets of our
political system. We also advocate an economic paradigm less steeped in
neoliberalism and more inclined towards a fairer distribution of wealth. Such an
approach, as mentioned, is crucial in the guarding of our environment against
the onslaught of unthinking capitalism.
We present our party’s proposals in the next section.

II. THE ALTERNATIVE
To deal decisively and meaningfully with the growing crisis of climate change, the
SDP proposes the following set of measures:
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1. USE ELECTRIC VEHICLES
Singapore must fully embrace vehicles powered by electricity rather than petrol.
This is because electric vehicles (EVs) are already proving to be cleaner than
vehicles running on petrol. Aside from greenhouse gas emissions, EVs also
produce less emissions of pollutants, heat and noise.
Burning 1 litre of petrol produces approximately 2.3 kg of carbon dioxide (CO2).
An average vehicle, which consumes about 2,000 litres of petrol a year, emits
about 4,600 kg of CO2 into the atmosphere.22
There is, of course, no CO2 emissions when you drive an EV. CO2 emissions from
electricity produced to power EVs must, however, be taken into consideration.
This is why the production of electricity from renewable sources such as solar and
wind energy is crucial in the equation (see the section below).
Discussions of EVs in Singapore cannot escape mentioning Tesla, the leading
producer of such vehicles. In 2016, a Singaporean complained that he was
slapped with a carbon surcharge of $15,000 when he imported a Tesla sedan.
This prompted Tesla CEO Elon Musk to write to PM Lee Hsien Loong to ask why
the carbon surcharge was imposed to which Lee replied that he would look into
the matter.23 It turned out that the authorities had factored in CO2 emissions
produced from generating electricity to power the car and that the surcharge
was levied after tests on the emissions and fuel efficiency of the car were
done.24
The incident led to Musk accusing Singapore of being "unwelcome" to the
company and the government was “not supportive” of EVs.25 The government
responded that it has prioritised greater use of its trains and buses. "What Elon
Musk wants to produce is a lifestyle. We are not interested in a lifestyle. We are
interested in proper solutions that will address climate problems," Minister for
Environment and Water Resources Masagos Zulkifli said.26
Masagos’ response ignores the fact that even with enhanced public
transportation, there will always be people who want to own and drive their own
cars. Upgrading our system to one which phases out petrol-driven cars to EVs
would be desirable given the urgent problems that confront the country.
As Associate Professor Zafar Momin of the Nanyang Business School said:
Given Singapore's land size, great infrastructure and commitment to
sustainability, we would not only have been the perfect test bed for
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electric vehicles (EVs) but also an ideal market for their wider
application and usage. While we have initiatives and incentives for EVs,
we may already have missed the big opportunity to be a leader in EVs
as a nation. The Tesla importation case is perhaps indicative of why we
may have missed the opportunity.27
With Singapore’s drive to be a Smart Nation (see discussion below), there will be
a shift towards self-driving cars. Such vehicles can be more easily, cheaply and
safely re-charged than re-fueled.
But even as the PAP signals its intention to steer Singapore towards public
transportation, it continues its relentless drive to increase the country’s
population to 6.9 million by 2030. It has even raised the idea of a 10-million
population. This, of course, will put even more strain on the bus and MRT system
which is already under pressure from heavy use, creating an even greater
incentive for people to want to own and drive cars.28
Cities around the world continue to develop EV policies to reduce emissions.
greenhouse gases. Amsterdam, for example, announced a zero-emissions
transport system by 2025 and Oslo aims to reach zero-emissions by 2030.29 Britain
will ban sales of new cars using fossil fuels from 2035 including hybrid vehicles.30
Los Angeles announced a target of 25 percent EVs by 2035 and New York City
wants to see a 20 percent EV sales share by 2025. Major cities in the world
including Beijing have announced their ambitions to become EV capitals or
leaders. In comparison, as of later 2019, there are 1.036 electric cars or just 0.16
percent of the more than 600,000 cars on the road in Singapore.31
There is no reason why the switch to EVs in Singapore cannot be accelerated. To
push Singapore to adopt the wider use of EVs, the SDP advocates the following
measures:
A. As a start, taxi and bus companies should be the first in line to switch
totally to EVs. This is because these vehicles run the most mileage per
vehicle and emit the highest amounts of carbon pollution per vehicle. The
“critical gap” that prevents vehicle owners, including taxi companies,
from converting to EVs is the relative paucity of charging points.32 To
overcome this problem, the SDP will move to ramp up the installation of
chargers across the island (see next section). Schedules for charging taxis
and buses could be drawn up to minimise waiting times for the drivers. This
would also help to keep the number of charging stations to a minimum.
B. Private car owners would also be incentivised to drive EVs by significantly
reducing the road tax for such vehicles. The current road tax ranges from
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$400-$3,000 per annum depending on the capacity of the car. The tax
could be effectively halved for the bigger sized EVs to a 75 percent
reduction for smaller ones. This will be a strong incentive for motorists to
make the switch. Under the SDP’s policy, Singapore will target a 25
percent electric system by the year 2030, 50 percent by 2040 and fully
electrified by 2050. This can be achieved by the installation of EV charging
points at all HDB and public carparks. A single charging post can be used
to charge several cars at any one period. As pointed out above, it is the
lack of an adequate charging infrastructure that is the main deterrent for
drivers converting to EVs.
C. Instead of spending
money on the new onboard units (OBU) tracked
by satellite-based ERP
system for vehicles (the
installation of the new
system will cost more than
$500 million), the
government could put the
money to better use to
build more charging posts
for EVs at car parks. With
technology improving and the development of new, super-fast chargers,
charging times for EVs would be reduced and, in time to come, approach
the time it takes to re-fuelling cars at gas stations. Also, with the rapid
development of technology in the area of self-driving vehicles, the
business of shared EVs on demand will increase quickly. The public can be
incentivised to use this system rather than own their own cars. With fewer
cars on the road, the employment of an expensive satellite-based OBU
system can be delayed or done away altogether.

2. SWITCH TO RENEWABLE ENERGY
Singapore is dubbed "the undisputed oil hub in Asia." We refine 1.5 million barrels
of oil per day in 2014, making the country one of the top 10 exporters of refined
oil products in Asia.33 In June 2019, American oil and gas giant ExxonMobil
announced the completion of its expanded refinery in Jurong,34 making it a
multi-billion-dollar manufacturing and marketing presence on the island with
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more than 4,000 employees.35 At the same time, Royal Dutch Shell announced
that it was increasing its storage capacity at its Pulau Bukom refinery by nearly
1.3 million barrels enabling the site to process up to 500,000 barrels per day of
oil.36 In 1999, Chevron moved its operating headquarters from the United States
to Singapore. Since then, Caltex in Singapore, Chevron’s petroleum brand
name, became the regional hub to develop marketing strategies for Asia. The
company has been given awards by government bodies such as the People’s
Association and the Economic Development Board.37
The heavy presence of the oil and gas industry in Singapore may be one reason
why the PAP is reluctant to move faster to adopt the use of EVs. As noted in the
preceding section, analysts cite the fact that the CO2 emissions from
conventional methods of producing electricity may be counterproductive to
the widespread adoption of EVs.
Singapore is also home to many data centres. A data centre is a location that
houses large computing and networking equipment. Such concentrations of
servers and other IT equipment are needed for collecting, storing, processing, or
distributing large amounts of data. These locations generate an enormous
amount of heat and need cooling down. Cooling systems require much
electricity. In 2014, data centres in Singapore already made up seven percent of
Singapore’s electricity consumption. With the growth of modern, super-data
centres, this percentage would certainly be higher now.38
The heavy demand for electricity to power EVs and the increasing presence of
data centres is added reason why Singapore should move quickly to
renewables.
Solar energy. Because of space constraints or lack of natural resources, the
employment of wind turbines, hydroelectric power generators, or geothermal
energy sources may not be feasible.
Given the sunny climes in Singapore, however, solar power seems to be a
natural and rational choice when it comes to renewable energy. But land
scarcity in Singapore constrains our ability to produce effective quantities of
solar energy.
The government seems reluctant to switch to a wider use of renewables. A
team of researchers noted that "Singapore intends to install solar PV, but has so
far been reluctant to install higher shares."39 CEO of Sunseap, a solar energy
retail company, Frank Phuan said that the government has indicated that it will
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not subsidise renewable energy, and the price of electricity will have to be
market-driven.40
Singapore has plenty of roof space to accommodate PV panels. With the
recently built 200km of sheltered walkways,41 we missed the opportunity to install
such panels on the roofs of these structures. Although solar panels have been
installed on some of the roofs of HDB blocks,42 the exercise needs to be
quickened and extended to all buildings where feasible.
The excuse often given is that it is not cost-effective to install these panels as the
technology is not matured yet. But the cost of PV panels has gone down since
the mid-2000s and their efficiency has increased significantly.43 In fact,
renewable energy prices in the United States continued to decrease fast (see
Figure 1). Research showed prices of “renewables beating fossil fuels by everlarger margins – even without subsidies – with that trend forecast to continue for
decades to come.”44 Over the last decade, energy from PVs has fallen 89
percent on average.

Footpaths and bicycle paths can also be constructed with material that absorbs
solar energy and emits light at night, removing, or at least minimising, the need
for streetlights. Poland, for example, has successfully installed solar-powered
bicycle tracks in the town of Lidzbark Warminski where phosphor-based nuggets
absorb light energy and provide luminescence at night.45 The technology is able
to provide sufficient light for more than 10 hours. Such paths are also available in
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the Netherlands. If these countries can adopt such technology, there is little
excuse for Singapore, a much sunnier place, not to.
Also, the PAP government
imposed a carbon tax in 2019 as
part of its commitment to the
Paris agreement to reduce
greenhouse gas emissions.46 The
revenue from the tax should be
used to install PV panels.
Singapore should also explore
buying electricity generated by
renewable sources from other
countries to supplement any
shortfall in our production of solar-powered electricity. As it is, we purchase
liquefied natural gas (LNG) from other countries. We rely on LNG for 95 percent
of our electricity needs.47 Traditionally, Malaysia and Indonesia were the two
countries from which we imported natural gas. But in 2013, we completed the
construction of an LNG terminal that allowed us not only to import gas from
countries like Australia and the United States but also become the product’s
Asian trading centre. “Its LNG ambitions are massive involving markets further
afield,” a report said. “Singapore’s strategic location and reputation as a global
trading hub for other commodities place it at the forefront of becoming Asia’s
LNG trading hub.”48
Although cleaner than oil, LNG also pollutes the environment. It emits methane –
a greenhouse gas that is, according to experts, about 30 times more harmful
than CO2 emissions. Ted Nace, founder and director of the Global Energy
Monitor, warned that “LNG is not a good answer climate-wise.” He added that it
might be “pretty foolish financially” to invest in LNG given the rapidly advancing
technology and the concomitant of plunging in prices of renewable energy.49
It seems clear, both financially and from the standpoint of reducing global
warming, for Singapore to switch sources from which we buy and produce our
electricity. Instead of purchasing natural gas, we should buy our power from
renewable sources.
Singapore should aggressively invest in industries, even subsidise start-ups, to
produce and distribute renewable energy. Funding R&D projects involved in
improving the performance of solar PV systems should occur in a major way with
the goal of developing Singapore into a leader in the industry just like Japan
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leads in the field of AI and robotics, Germany in-car technology, or Scandinavia
in wind power.
Given the dire consequences of climate change that the world faces, such an
approach may not be a strategy of choice but rather of necessity.
Wind energy. Conventional wisdom tells us that because of our lack of space
and natural resources, energy from wind is not commercially viable. Such
thinking precludes us from exploring options of leasing space from our
neighbouring countries to develop and operate wind turbines. We can even sell
the energy back to the host country at agreed discounts when the generators
become viable. This is not a far-fetched idea as we already have a similar
arrangement with Malaysia over our water supply. We also lease space from
other countries to train our National Service troops. It is eminently doable to
lease land and water space in foreign territory to develop our wind energy
needs. We even buy enormous amounts of sand from our neighbours. If we can
pull this off, leasing space seems very possible.
Hydroelectric energy. The same can be said for the harnessing of hydroelectric
power. While Singapore's narrow tidal range and calm seas, as well as the lack
of fast-flowing rivers, place limits on generating hydropower, there is nothing to
stop us from negotiating with our neighbours the leasing of sea space. As with
wind turbines, we should work out a plan with foreign governments to develop
such technology that would ultimately benefit not just Singapore but the host
countries. Such a form of hydropower may not be widely used yet, but it has
tremendous potential for future electricity generation because tides are more
predictable than the wind and the sun. We are well-placed to develop research
in the area and play a leading role in the foreseeable future.
Political and corporate interests aligned against renewables will argue that jobs
will be lost if Singapore turns its back on fossil fuels like oil and LNG. However, the
jobs made redundant from such sunset industries will be more than
compensated for by new jobs created in the renewables sector. Forbes
magazine, for example, reported that “Renewable energy jobs are booming
across America, creating stable and high-wage employment for blue-collar
workers in some of the country’s most fossil fuel-heavy states, just as the coal
industry is poised for another downturn.”50 The Union of Concerned Scientists, a
group founded by scientists and students at the Massachusetts Institute of
Technology, reported that “more jobs are created for each unit of electricity
generated from renewable sources than from fossil fuels.”51
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In sum, SDP will accelerate the installation of solar panels in public spaces,
increase R&D funding on solar projects, seek sources to buy renewable energy,
and collaborate with neighbouring countries to develop clean energy.

3. CURB POPULATION ESCALATION
The PAP is bent on bringing in ever-increasing numbers of foreigners. In the
government’s White Paper on Population published in 2013, the stated target
was to expand our population to 6.9 million by 2030. There is even talk of 10
million.
To accommodate such a large number of inhabitants on the island, we have
had to reclaim land at an alarming rate. The total land area in Singapore has
grown more than 25 percent from 578 km² in 1819 to 719 km² today.52
To provide the substrate for the reclamation, we import sand from neighbouring
countries like Malaysia, Indonesia and Cambodia. The mining of sand in these
countries has caused major conservation issues for the region and destroyed
local ecosystems. As a result, some of these countries have banned the mining
and selling of sand.
The problem with such a plan is that more concrete will have to be poured onto
the island. According to the United States Environmental Protection Agency,
when combined with the heat released by vehicle engines, paved areas can
increase the temperature in cities by as much as 22°F.53
In their paper titled Urban Heat Island in Singapore, researchers Wong Nyuk Hien
and Marcel Ignatius wrote: “UHI (Urban Heat Island) is the condition where an
increase in building density results in cities recording higher temperatures in
comparison to their non-urbanized surroundings.” They found that factors such
as diminishing of green areas, low wind velocity due to high building density and
changes in street surfaces due to coating materials all contribute to UHI. The
problem is exacerbated by absorption of solar radiation on dark surfaces and
buildings which causes increased use of air conditioning which leads to further
heating and CO2 release.54
As mentioned, Singapore is already heating up twice as fast as the rest of the
world. More built-up areas mean more heat generated which would put this
island under greater environmental pressure.
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Under the SDP plan, forests in Singapore would be left undisturbed and HDB
estates would, instead, replace existing golf courses. Given the scarcity of land
in Singapore, golf courses reserved for the recreation of the wealthy few make
little sense.
Instead of inflating our population numbers by bringing in more and more
foreigners, we should turn our attention to ensuring sustainable population
growth and cultivating a genuine “smart” city with a people who are creative
and innovative, one that competes in the world on ideas rather than sweat. The
SDP welcomes foreign workers into our economy. We must ensure that
Singaporeans do not embrace ugly nationalism and xenophobia. However, we
must also enact an immigration and population policy that complements, not
displaces, the Singaporean workforce. Importing foreign labour in a reckless and
unsustainable manner in the present manner benefits neither foreigners nor
locals, but only businesses who stand to exploit low wage levels.
A smart city, one inhabited by a small but intelligent population free to question
and innovate, can drive a productive economy. This includes finding ways to
develop a greener economy, one that is in sync with efforts to slow down and
reverse global warming.
A big and overcrowded city piles on stress on a people which affects
productivity. Coupled with an authoritarian government that quashes dissent – a
quality that fuels independent and innovative thinking – Singapore’s future will
continue to depend on bringing in large numbers of immigrants instead of
relying on the brains of our people. The emphasis should be on quality, not
quantity. Political freedom, transparency and democracy are the key to
creativity and innovation.
Examples of small nations which are innovative and productive abound. Ireland,
with a population of 5 million, produced 7 Nobel laureates; Norway with 5.5
million people has 13 Nobel prize winners; Denmark 5.8 million 14 Nobel winners
and Austria 8.7 million people with 21 laureates. Even Luxembourg, with a
population size one-tenth that of Singapore’s, boasts two Nobel prize winners.
These countries are also very innovative, producing world-beaters in the
commercial sector. Lego, Pandora jewellery, Carlsberg are from Denmark.
Sweden, which has a population not much bigger than ours produces
companies like Ikea, Volvo, Spotify, H&M, Electrolux and so on. None of these
countries depends on foreigners. Their own peoples drive their own economies,
not foreigners.

A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

19

CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

PAP’s notion of a smart city is very different. It recently announced plans to build
Singapore into a Smart Nation. The stated objective of the project is “laying the
infrastructure and driving pervasive adoption of technology in the economy and
society here.”55 But a smart city is one that is founded upon a smart citizenry and
active civic engagement – not just one with the latest gadgets.
Initiatives for a sustainable population growth driven by Singaporean
reproduction rather than the influx of foreigners is enumerated in our policy,
Building A People: Sound Policies For A Secure Future.

4. TAKE STRONG MEASURES AGAINST FOREST-FIRES
Thick clouds of smoke particles envelop Singapore and the surrounding region
frequently. The haze is caused by forest fires caused by illegal slash-and-burn
practices by farmers and corporations, primarily taking place in Sumatra and
Kalimantan. The burning clears their land of vegetation and peat for
development. Peat is a highly combustible mixture of dead vegetation and
other organic matter. It contains high carbon content which when burned
produces heavy carbon emissions. This adds to global warming and is a health
hazard for the populations affected.
While steps have been taken by
the region’s governments to
address the problem, such as
the ASEAN Agreement on
Transboundary Haze Pollution
signed in 2002, the burning of
the forests and the attendant
haze persist. This is because, as
observers point out, of the
“limited effectiveness of the
agreement”.56 They add that as long as ASEAN governments fail to tackle issues
such as corruption and conflicts of interest, the haze problem will not go away.
Despite the occasional protestation from the PAP government over the
continuing problem,57 little has been achieved.
But while our ability to affect policies in a foreign country is limited, there are
concrete measures we can take to minimise the problem.
First, Singapore should directly target the commercial entities responsible for the
fires. Banks and financial institutions owned by, or operating in, Singapore should
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be banned from investing in or financing corporations that have been found to
be involved, directly or otherwise, in the burning of forests in Indonesia and
Malaysia.
One thing that many of these conglomerates have in common is palm oil. Palm
oil is widely used in anything from foods to cosmetic products. The problem is
that the cultivation of the crop is the largest driver of deforestation through forest
fires in Indonesia. In addition, the waste at palm oil refineries releases large
amounts of methane. As can be seen in Figure 2 below, businesses in and from
Singapore are invested in palm oil in a major way.58

Banks from China, Indonesia, Malaysia, Taiwan, Japan, the United States,
European Union and, of course, Singapore finance companies that are linked to
the fires in the tens of billions of dollars. Singapore itself is responsible for nearly $2
billion.59
If Singapore is serious on tackling the haze issue, the government needs to put
teeth into dealing with corporations involved with industries that cause the forest
fires, starting with the banks.
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In 2015, the Association of Banks in Singapore released a set of industry
guidelines to “enhance the implementation of responsible financing as part of
the Singapore banking sector’s strategic priorities to support sustainable
development.”60 It adopted the Environmental, Social and Governance (ESG)
criteria where banks’ lending and involvement in businesses are based on three
guidelines: One, disclosure of senior management’s commitment to responsible
financing; two, governance on responsible financing; and, three, capacity
building on responsible financing. This initiative is problematic because the
guidelines are just that – guidelines; they do not carry penalties if they are not
adhered to.
We must also hold companies which are linked to the forest fires to greater
accountability. Despite the enactment of the Transboundary Haze Pollution Act
(THPA) in 2014 which criminalizes conduct that causes or contributes to haze
pollution in Singapore, questions have been raised about the government’s
willingness to prosecute companies that flout the law.61 In September 2019, it
was reported that three Indonesian firms with offices in Singapore have been
linked to forest fires responsible for the haze. The report also said that no fines
had been meted out since the law was passed in 2014.62 Environment Minister
Masagos told Parliament in October 2019 that six companies were issued legal
notices under the THPA in 2015 to take steps to halt the fires that caused haze.
Two of the companies said that they were no longer associated with the
affected lands. As for the other four companies, their cases are on-going. None
of the companies has been prosecuted.63
On this score, the SDP will aggressively enforce the THPA and to bring business
entities that are involved with forest-burning companies to heel.
Third, many of the companies like Sinar Mas, Salim, Royal Golden Eagle,
Sampoerna and Genting which are implicated in the haze-fires are listed on the
Singapore Stock Exchange (SGX).64 These companies, owned by tycoon families
with “enormous assets” in Singapore,65 raise equity or debt from the Singapore
market.
SGX can and must be more pro-active and stringent in dealing with these
companies. For instance, the Exchange introduced the Sustainability Reporting
in 2016 to require companies listed to report on ESG factors.66 In a 2018 review of
the 495 listed companies which submitted their sustainability reports, only 6.5%, or
32 companies, acknowledged climate change as a material factor.67
Singapore cannot afford to pussyfoot around the commitment to climate
sustainability, especially with our island-city so vulnerable to climate change. It is
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time to take a strong stance by imposing strict directives that carry severe
penalties on corporations operating in Singapore if they continue to finance
climate harmful activities. While the profits from the production of cash crops go
to private hands, the public suffers from the hazardous effects of their
production. This must change.
Fourth, GIC and Temasek Holdings are major investors in companies owned by
foreign businesses. They are, however, funded by Singaporean taxpayers and as
such they must be transparent and accountable to the public.
A good model for such a practice is Norway’s Government Pension Fund Global
(GPFG). The Norwegian wealth fund was established to manage the country’s
petroleum dollars after oil was discovered off its coast in 1969. It handles a total
of US$570 billion, which makes it the biggest sovereign wealth fund in the world.
It is described universally as the model wealth fund in terms of the transparent
and efficient manner of its operation, posting solid gains in its investments over
the years with a 26 percent surge in returns in 2009 and another 10 percent in
2010.68
Not only is the GPFG transparent in its operations, it also invests in ethically
acceptable businesses. The rules forbid it to invest in “tobacco producers,
companies involved in human rights abuses, environmental damage or
production of weapons that through their 85 normal use may violate
fundamental humanitarian principles (nuclear arms, cluster munitions, land
mines etc.).”69
The Norwegians elect a government in freely and fairly held elections where
ministers are held accountable for all that they do. The Norwegian government
then appoints managers who run the GPFG in a manner that is transparent and
in the people’s interest. And unlike its Singaporean counterpart, the GPFG keeps
to strict reporting guidelines stipulated by Norway’s finance ministry.
Under the SDP’s climate change proposal, the GIC will be directed to adopt
good corporate governance and maximum transparency and accountability
by adhering to the following:
A. The GIC shall publish annual reports on the management of the funds
and these reports shall be submitted to Parliament for scrutiny.
B. The annual reports shall consist of all investment activity as well as
extracts of the GIC’s financial accounts
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C. The management team of the GIC shall give an account of the
Corporation’s funds, management costs, investment strategies, a
projection of value creation and risk management of the strategies.
D. The annual report shall also state the GIC’s work in relation to good
corporate governance and environmental and social issues.
E. The management team of the GIC shall be appointed by the President
subject to a confirmation process of Parliament.

Such management and operating principles will ensure that Singapore’s
investments under the government adhere to efforts to work towards fighting
climate change.

5. TAKE INTERNATIONAL LEAD
The struggle against global warming cannot be confined to Singapore. The
international community recognises this problem. Unfortunately, the political will
to take urgent action to reverse the fast-deteriorating effects of climate change
is not strong. According to the 2018 Intergovernmental Panel on Climate
Change report, the world can only release another 420 gigatons of CO2 in order
to have a fighting chance to keep the rise in global temperatures to below
1.5℃. At the current pace, that amount will be emitted within roughly eight and
a half years.70 If the targets are not met, the effects will be catastrophic
including decimating the planet’s coral reefs, creating more droughts and
extreme heat days and exposing humanity to climate-related risks.71
As a small nation greatly affected by the major polluters, Singapore must take a
more active role globally. We must be the leading voice to urge the
international political and business communities to take urgent steps to ensure
that CO2 emission targets are met. We may be a small country but we can be a
big voice on the global stage in calling for bigger economies to take more
stringent setups to curb pollution. The Singapore government has a duty to its
people to make this effort the central plank of our foreign policy.
But not only is Singapore not taking the lead in pushing for action on climate
change, the PAP government is slacking in its commitment to the Paris climate
agreement. According to the Climate Action Tracker, a project run by climateresearch organisations monitoring the progress of 32 countries which signed the
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Paris accord, Singapore is listed under the category of countries 1whose actions
are “highly insufficient”72 (see Figure 3). These 32 countries account for 80
percent of the world’s greenhouse gas emissions.

The Climate Action Tracker website writes that
Despite its high economic capacity, Singapore has a very weak
climate target, which we rate as “Highly insufficient”, and is likely to
over-achieve it without implementing any additional policies.
Singapore needs to substantially strengthen its target.
While renewable energy capacity has expanded, gas remains the
dominant energy source in the power sector with about 96% of
generation and no clear policy signal to avoid locking in this carbonintensive form of energy…
In April 2019, the government-controlled Development Bank of
Singapore (DBS) announced it would stop funding new coal-fired
power stations globally, yet it continues to be involved in several
proposed coal power plants in Southeast Asia (Market Forces, 2019).73

1
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Through the measures enumerated in this policy paper, the SDP will significantly
upgrade the Nationally Determined Contributions (NDC) we signed under the
Paris Agreement. See Singapore’s NDC here.74
Instead of getting caught in the middle of the tug-of-war between the
superpowers, Singapore’s foreign policy should focus on the immediate and
pressing need of the international community to meet the goals set out in the
Paris Agreement. To do this, we must be a role model to ensure that we set the
pace to combat this existential threat.

6. BUILD SMART, COOL BUILDINGS
One of the biggest non-industrial uses of power is air-conditioning. This includes
our homes. Not only does it account for a significant portion of a building’s
energy consumption, it also generates a tremendous amount of heat and
greenhouse gases. According to Prof Lee Poh Seng of NUS, the outside air in
Singapore’s built-up areas can be up to 7℃ hotter than in areas with more
greenery.75
Singapore already has the highest number of air-conditioning units per capita in
Southeast Asia. Prof Lee forecasts that the amount of energy used to cool
Singapore will grow 73 percent between 2010 and 2030 as the country increases
its built-up environment to accommodate a population projected to grow from
5 million to about 7 million.76
One way to lower our dependence on air-conditioning is to encourage the
development of smart systems as well as more efficient air-cooling technologies.
Employing better and more efficient cooling systems could cut energy
consumption in Singapore by as much as 30 percent.
Educational programmes should also be conducted to encourage raising the
indoor air-conditioning temperatures. Increasing the temperature by 1℃ would
save up to 4 percent of air-conditioning energy.77 We can start the effort by
mandating the reduction of air-conditioning in government buildings and offices
and increasing their internal temperatures. This should be carried out under the
Public Sector Taking the Lead on Environmental Sustainability programme. It is
not uncommon to see our civil servants and government officials clad in warm
suits and jackets, sitting in overly cold air-conditioned temperatures.
Buildings should be designed with the natural tropical climate in mind. They can
be constructed in such a manner that not too much artificial cooling is needed.
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Michael Leong of SAA Group Architects said, “We can design building and
structures to be naturally well-ventilated, without requiring extra machines like
air-conditioners or ceiling fans to cool down indoor areas.”78 With crossventilation and high ceilings, the interior of buildings can be 2℃ cooler than the
temperature outside. Other techniques such as the orienting of buildings with
respect to sunlight, adjusting the proximity of buildings to each other, designing
interiors using verandas and eaves to encourage air flows, using materials and
cladding appropriate for a sunny tropical urban city, and so on should be
considered. Skyscrapers encased in glass and metal (which absorb and retain
heat) used in less warm countries are not the most appropriate for Singapore.
Building scientists Wong and Ignatius, whose work we cited above, noted that
the “usage of materials with lower reflectivity (or albedo) and impermeable
surfaces result in more heat being absorbed from the sun‘s radiation,
consequently raising the temperature in urban areas and exaggerating the UHI
problem.”
Clearly, the way buildings are constructed and the materials used to construct
them affect the warming of our island. Such being the case,79 the SDP will adopt
criteria to assess future development projects under the Green Concept Building
Plan.80 These will include:
•

Minimal disturbance to landscapes and site condition

•

Use of non-toxic and recycled/recyclable material

•

Efficient use of water and water recycling

•

Use of energy-efficient and eco-friendly types of equipment

•

Use of renewable energy

•

Quality of indoor air quality for human safety and comfort

•

Effective controls and building management systems

7. REDUCE WASTE
Additionally, there needs to be a greater push to increase individual and public
action towards adopting more sustainable lifestyles. An important aspect of the
fight against climate change is to create initiatives which encourage sustainable
living among the general public. Reducing waste and recycling help to
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decrease the generation of greenhouse gases by helping to save energy in the
processing and manufacturing of materials for industrial and consumer use.
For example, Rome’s “Ricicli +Viaggi” (Recycle + Travel) scheme, allows people
to recycle plastic bottles in exchange for credit that can be used to purchase
train tickets. The initiative, which was launched in July 2019 saw some 350,000
bottles recycled in six weeks.81
In Taiwan, recycling has been a
huge success, thanks to a
ground-up effort by the
Taiwanese people. The
collection process of household
garbage is a community affair.
Music played from trucks come
round to residences and alert
residents that it’s time to pick up
their trash bags. One truck,
painted bright yellow collects
general trash while a white one following behind collects recyclable materials
like raw food or cardboard in different bins. The waste is sent for recycling.82
The result is that Taiwan is one of the world’s most admired countries when it
comes to recycling and its capital Taipei is clean. The transformation took a short
couple of decades from a time when the island was so cluttered and filthy that it
earned the title of “Garbage Island.”
Kamikatsu, a Japanese town, has also gained a worldwide reputation for its
effort in recycling. Its residents diligently sort and recycle their waste of a wide
variety including peeling off labels and removing bottle caps. There is also a
composting system for organic waste.83
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In contrast, recycling among
Singapore’s households is almost
non-existent. Garbage chutes in
HDB flats collect trash of all kinds
into a common bin. Also,
recycling bins are not readily
available. Where they are
present, they are usually not
recycle-smart. Although
separate labels are indicated to
collect glass, paper, plastic and
metal, there are no separate
receptacles in the bin; the
different waste materials are
emptied into one common
container.
There are several measures that
we can take to improve our
efforts at recycling or reducing
the use of plastic. For example, we can encourage consumers to bring their own
carriers and containers when buying takeaway food. Hawkers and food outlets
could be incentivised to encourage such behaviour by giving customers
meaningful discounts for using their own containers and carriers. In earlier days,
Singaporeans would buy take-away food using tiffin carriers or tingkats.
On this front, the SDP will implement a policy where rentals of hawker stalls would
be lowered if they meet the requisite cut-off levels of plastic-carrier/wrap use.
There must be greater effort to make recycling and the reduction of waste a
norm in Singapore. This can be achieved through a two-pronged approach.
First, the SDP will emphasise the inculcation the values of sustainable living
starting in our schools. The curriculum should include classes in recycling and the
need for greater socio-environmental consciousness. Only then can we raise
generations of Singaporeans steeped in intelligent and sustainable practices
rather than a people mindlessly focused on getting ahead materially at their
own expense.
Second, corporations should also be prohibited through legislation from
manufacturing products that depend on single-use packaging. Consumers can
purchase these products using recycled containers. The aim is to keep resources
in a perpetual or at least extended, cycle rather than discarded after one use.
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8. AMENDING THE CARBON TAX RATE
The government introduced a carbon tax in 2019 where a rate of $5 per tonne
of greenhouse gas emissions will be levied on industrial facilities that emit the
pollutants equal to or above 2,000 tonnes annually. The rate applies from 2019 to
2023 with plans to increase it to between $10 and $15 per tonne by 2030. 84
Climate experts have estimated the required carbon tax amounts to be
anywhere between US$40 to US$60 per tonne. A carbon tax should include data
centre facilities which are energy-intensive and emit CO2.85
The SDP’s concern about raising the carbon tax is its effect on consumers. If all
the industrial polluters do is to pass the cost on to the people by raising prices on
their services and goods as a result of the tax, then the objective of lowering
emissions through taxation is negated. Singaporeans are already saddled with
heavy taxes and high prices. Unless an effective mechanism can be found to
prevent the end-consumer from ultimately shouldering the carbon tax, the SDP
does not recommend increasing the carbon tax rate at this time. It is preferable
to first turn our attention and energy to switching to using renewables. Further
discussion on this matter is welcome.

III. CONCLUSION
The challenges for Singapore’s future in as far as global warming are concerned
are complex but not insurmountable. What is needed is a clear-eyed
government singularly determined to deliver the country from global warming
catastrophe.
Unfortunately, the PAP doesn’t seem to have its priorities right. It talks a good
game and tinkers around the periphery of a rapidly growing crisis while
continuing to drag its feet over implementing urgent and meaningful measures
that can slow down and even reverse climate change.
It commits to the Paris Agreement to reduce carbon emissions while continuing
to play hosts to the world’s biggest oil refineries as well as expanding our role in
the world market of natural gas.
It draws up ineffective green-plot ratios for HDB estates while ripping up forests
and indulging in dubious infrastructural projects like the Jewel in Changi. The
building cost $1.8 billion to construct and is fully air-conditioned with a giant
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waterfall that consumes large amounts of energy. The structure is just another
shopping mall with the usual shops and restaurants found all over the other parts
of the island. It is not surprising that business for many of the shops is beginning to
fall – barely a year into its opening.86
It insists that it prefers the public to depend on public transport while continuing
to load this island with foreigners that place an unnecessary burden on the
transport and housing systems.
It bemoans the haze while not taking a stronger stance with corporations in
Singapore linked to the burning of forests in Indonesia.
It shies away from taking the lead in pushing the international community to step
up efforts to reduce greenhouse gas emissions while getting caught up in a nowin military situation among the superpowers.
Looking ahead, the PAP has committed $400 million to build up the island’s
drainage system to contain floods. Longer-term plans are to fight rising sea-levels
over the next century that will cost $100 billion.87 These may be important steps
to take, but if the necessary measures outlined in this paper are not
implemented – and implemented with urgency – then all the money that we
spend on digging more drains and erecting more dykes will not help the country.
Like it or not, the problem of global warming is real, it is acute, and it is upon us. If
we continue at the current pace and in the current direction, our future will be
imperilled.
The SDP’s alternative plan must be deliberated nationally and with purposeful
action. Only then can we hope to bequeath to our children and future
generations an island that we can still call home.

A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

31

CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

REFERENCES
NASA sees unavoidable sea level rise ahead, Jakarta Post, 27 August 2015,
http://www.thejakartapost.com/news/2015/08/27/nasa-sees-unavoidable-sea-level-rise-ahead.html
(accessed 15 August 2018).
1

Oceans are warming at the same rate as if five Hiroshima bombs were dropped in every second,
CNN, January 13, 2020, https://edition.cnn.com/2020/01/13/world/climate-change-oceans-heatintl/index.html
2

Australia's Wildfires and Climate Change Are Making One Another Worse in a Vicious, Devastating
Circle. Times, 7 January 2020, https://time.com/5759964/australian-bushfires-climate-change/
3

Why Singapore is heating up twice as fast as the rest of the world, Channel News Asia 13 Jan 2019
(updated 1 October 2019), https://www.channelnewsasia.com/news/cnainsider/singapore-hotweather-urban-heat-effect-temperature-humidity-11115384
4

Boiling Point. FINANCE & DEVELOPMENT, September 2018, vol. 55, no. 3,
https://www.imf.org/external/pubs/ft/fandd/2018/09/southeast-asia-climate-change-andgreenhouse-gas-emissions-prakash.htm
5

Minister calls on S’poreans to save money, not make sacrifices, on energy, TODAY, 5 December
2015.
6

Moving garden: Singapore's first public buses with 'green roofs' hit the road, Straits Times, May 5,
2019, https://www.straitstimes.com/singapore/environment/moving-garden-as-singapores-firstpublic-bus-with-green-roof-hits-the-road
7

Gardens on Top of City Buses: This Would Never Work, CityLab, 2 March 2012,
https://www.citylab.com/design/2012/03/gardens-top-city-buses-would-never-work/1395/
8

More plants, trees at new HDB housing estates with rollout of green requirements, TODAY, 31
January 2020, https://www.todayonline.com/singapore/more-plants-trees-new-hdb-housing-estatesrollout-green-requirements
9

A peek into Tengah, the next new HDB town the size of Bishan, TODAY, 31 January 2020,
https://www.todayonline.com/singapore/peek-tengah-next-new-hdb-town-size-bishan
10

Tengah forest is a significant chunk of real estate for nature, not just people: Nature Society,
Mothership, 23 January 2019, https://mothership.sg/2019/01/nature-society-tengah-forest-town/
11

Dispute over key findings of Tengah environmental study, Straits Times, 12 January 2019,
https://www.straitstimes.com/singapore/environment/dispute-over-key-findings-of-tengahenvironmental-study
12

Cross Island Line to take direct route under Central Catchment Nature Reserve. Channel News
Asia, 4 December 2019, https://www.channelnewsasia.com/news/singapore/cross-island-line-mrtcrl-direct-route-central-nature-reserve-12152290
13

A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

32

CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

Singapore’s dirty accolade: Asia-Pacific’s biggest carbon footprint, CNN, 6 March 2012,
http://travel.cnn.com/singapore/life/singapores-dirty-honor-asia-pacifics-biggest-carbon-footprint876659/ (accessed 15 August 2018).
14

Denmark produces 140 per cent of its electricity needs through wind power, The Independent, 11
July 2015, https://www.independent.co.uk/environment/denmark-produces-140-per-cent-of-itselectricityneeds-through-wind-power-10381648.html, (accessed 15 August 2018).
15

16

Five things to know about the Jurong Rock Caverns, Straits Times, 2 September 2014.

Global Report: Edelman Trust Barometer 2020, Edelman, 2020,
https://www.edelman.com/sites/g/files/aatuss191/files/202001/2020%20Edelman%20Trust%20Barometer%20Global%20Report.pdf (accessed 1 February 2020).
17

Young democrats involved in asian climate change campaign, Singapore Democrats, 30 March
2012,
https://yoursdp.org/publ/young_democrats/young_democrats_involved_in_asian_climate_change_
campaign/8-1-0-923
18

Taking climate change seriously, Singapore Democrats, 7 October 2013,
https://yoursdp.org/publ/perspectives/taking_climate_change_seriously/2-1-0-1413
19

Young democrats participate in regional workshop on climate change, Singapore Democrats, 16
May 2013,
https://yoursdp.org/news/Young_Democrats%20participate%20in%20regional%20workshop%20on%2
0climate%20change
20

We should take the threat of climate change more seriously, Singapore Democrats, 4 April 2014,
https://yoursdp.org/publ/perspectives/2-1-0-1444
21

Learn the facts: Fuel consumption and CO2, Auto$mart, 2014,
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/oee/pdf/transportation/fuel-efficienttechnologies/autosmart_factsheet_6_e.pdf
22

Tesla boss calls PM Lee over CO2 surcharge levied on first Model S in Singapore, Straits Times, 7
March 2016, https://www.straitstimes.com/singapore/transport/tesla-boss-calls-pm-lee-over-CO2surcharge-levied-on-first-model-s-here
23

LTA relooking case of Tesla electric car slapped with $15,000 carbon surcharge, Straits Times, 11
March 2016, https://www.straitstimes.com/singapore/transport/lta-relooking-case-of-tesla-electriccar-slapped-with-15000-carbon-surcharge
24

Tesla CEO Elon Musk says Singapore Government has been 'unwelcome' to the company, Straits
Times, 4 January 2019, https://www.straitstimes.com/world/united-states/tesla-ceo-elon-musk-sayssingapore-government-has-been-unwelcome-to-the-company
25

Musk's Tesla electric cars are about 'lifestyle', not climate: Masagos, Straits Times, 22 August 2019,
https://www.straitstimes.com/asia/se-asia/singapore-says-musks-electric-cars-are-about-lifestyle-notclimate
26

A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

33

CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

Electric car Tesla slapped with $15,000 tax surcharge, Straits Times, 5 March 2016,
https://www.straitstimes.com/singapore/transport/electric-car-tesla-slapped-with-15000-taxsurcharge
27

Forum: Remove barriers to switch to electric vehicles in Singapore, Straits Times, 15 November 2019,
https://www.straitstimes.com/forum/letters-in-print/remove-barriers-to-switch-to-electric-vehicles-inspore
28

Electric vehicle capitals of the world: What markets are leading the transition to electric?, ICCT,
November 2017, https://theicct.org/sites/default/files/publications/World-EV-capitals_ICCTBriefing_08112017_vF.pdf
29

The UK just gave the car industry 15 years to ditch fossil fuels, CNN, 4 February 2020,
https://edition.cnn.com/2020/02/04/business/petrol-and-diesel-ban-uk/index.html
30

What is keeping electric cars from gaining greater acceptance in Singapore?, Channel News
Asia, 30 October 2019, https://www.channelnewsasia.com/news/singapore/singapore-electric-carscharging-points-popularity-12035058
31

Charging power still a chicken-and-egg gripe for electric fleets, Business Times, 12 August 2019,
https://www.businesstimes.com.sg/transport/charging-power-still-a-chicken-and-egg-gripe-forelectric-fleets
32

The Right Chemistry, EDB Singapore website, https://www.edb.gov.sg/en/our-industries/energyand-chemicals.html (accessed 20 January 2020).
33

ExxonMobil expands Singapore refinery to upgrade base-oil production, Straits Times, 3 June 2019,
https://www.straitstimes.com/business/companies-markets/exxonmobil-expands-singapore-refineryto-upgrade-base-oil-production
34

ExxonMobil in Singapore, ExxonMobil website, 20 May 2019,
https://www.exxonmobil.com.sg/Company/Overview/Who-we-are/ExxonMobil-in-Singapore
(accessed 20 Jan 2020).
35

Shell raises oil storage capacity at Singapore Bukom refinery, Channel News Asia, 6 June 2019,
https://www.channelnewsasia.com/news/business/shell-raises-oil-storage-capacity-at-singaporebukom-refinery-11602284
36

Caltex in Singapore, Caltex website, https://www.caltex.com/sg/about-us/who-we-are/caltex-insingapore.html (accessed 20 January 2020).
37

Reducing the carbon footprint of Singapore, Data Center Dynamics, 26 November 2019,
https://www.datacenterdynamics.com/en/analysis/reducing-carbon-footprint-singapore/
38

39

Electrification of Road Transport in Singapore and its Integration into the Power System, Energy

Technology, vol. 6, no. 1, John Wiley & Sons VCH, January 2018, pp. 21–32, https://www.tumcreate.edu.sg/sites/default/files/files/MRSGH2018ESTL.pdf

A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

34

CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

Singapore remains oil-fuelled economy despite renewables push, The Edge Singapore, 19 August
2018, https://www.theedgesingapore.com/print-week/singapore-remains-oil-fuelled-economydespite-renewables-push
40

LTA completes 200km worth of sheltered walkways under S$300m initiative, Channel News Asia, 15
September 2018, https://www.channelnewsasia.com/news/singapore/sheltered-walkways-ltacompletes-construction-10724514
41

Singapore to ramp up solar energy production to power 350,000 homes by 2030, Straits Times, 29
October 2019, https://www.straitstimes.com/singapore/environment/solar-energy-to-meet-4-ofsingapores-energy-demand-by-2030-up-from-less-than-1
42

Renewable Energy Prices Hit Record Lows: How Can Utilities Benefit From Unstoppable Solar And
Wind?, Forbes, 21 January 2020,
https://www.forbes.com/sites/energyinnovation/2020/01/21/renewable-energy-prices-hit-recordlows-how-can-utilities-benefit-from-unstoppable-solar-and-wind/#77436f22c84e
43

44

Ibid.

Poland's New Solar-Powered Bike Path Glows Bright Blue at Night, EcoWatch, 5 October 2016,
https://www.ecowatch.com/solar-powered-bike-path-poland-2031343702.html
45

5 things you need to know about how the carbon tax works, Channel News Asia, 16 February 2018,
https://www.channelnewsasia.com/news/singapore/5-things-you-need-to-know-about-how-thecarbon-tax-works-9905952
46

Piped Natural Gas and Liquefied Natural Gas, Energy Market Authority, n.d.,
https://www.ema.gov.sg/Piped_Natural_Gas_and_Liquefied_Natural_Gas.aspx (accessed 7
February 2020).
47

Commentary: Singapore’s rising natural gas ambitions face big challenges, Channel News Asia, 24
January 2018, https://www.channelnewsasia.com/news/singapore/commentary-singapore-s-risingnatural-gas-ambitions-face-big-9871780
48

America's liquefied natural gas boom may be on a collision course with climate change, CNN, 1
July 2019, https://edition.cnn.com/2019/07/01/business/lng-boom-environment-climatechange/index.html
49

Renewable Energy Job Boom Creates Economic Opportunity As Coal Industry Slumps, Forbes, 22
April 2019, https://www.forbes.com/sites/energyinnovation/2019/04/22/renewable-energy-jobboom-creating-economic-opportunity-as-coal-industry-slumps/#2d53a3f36654
50

Benefits of Renewable Energy Use, Union of Concerned Scientists, 14 July 2008 (updated: 20 Dec
2017), https://www.ucsusa.org/resources/benefits-renewable-energy-use
51

Feeding Singapore’s hunger for sand, The ASEAN Post, 26 November 2018,
https://theaseanpost.com/article/feeding-singapores-hunger-sand
52

Feeling the Heat? Blame Concrete, TIME, 20 August 2019, https://time.com/5655074/concreteurban-heat/
53

A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

35

CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

Urban Heat Island in Singapore: Contributing Factors and Mitigation Solutions, Singapore magazine
of research, technology and education, vol 15, no. 1, January 2016,
https://www.researchgate.net/profile/Marcel_Ignatius/publication/314365918_Urban_Heat_Island_in
_Singapore_Contributing_Factors_and_Mitigation_Solutions/links/58c102c9aca272094400410d/Urban
-Heat-Island-in-Singapore-Contributing-Factors-and-Mitigation-Solutions.pdf
54

National Digital Identity system to be cornerstone of Singapore’s Smart Nation vision, Channel
News Asia, 20 August 2017, https://www.channelnewsasia.com/news/singapore/national-digitalidentity-system-to-be-cornerstone-of-singapore-9140090
55

What happened to the Asean haze agreement? Experts say deal is toothless, TODAY, 20
September 2019, https://www.todayonline.com/world/what-happened-asean-haze-agreementexperts-say-deal-toothless
56

Singapore's Environment Minister Masagos Zulkifli says errant firms must be stopped from producing
haze, Straits Times, 29 October 2015, https://www.straitstimes.com/asia/se-asia/singaporesenvironment-minister-masagos-zulkifli-says-errant-firms-must-be-stopped-from
57

The banks and investors exposed to deforestation risks in Southeast Asia, Forests & Finance,
undated, https://forestsandfinance.org/
58

The Banks Fueling the Catastrophic Fires in Indonesia, Forests & Finance, undated,
https://forestsandfinance.org/blog/banks-fueling-fires-indonesia/
59

Media release: Banking sector in Singapore to advance responsible financing with the launch of
new industry guidelines, The Association of Banks in Singapore website, 8 October 2015,
https://www.rajahtannasia.com/media/2315/abs-mediarelease_guidelines-responsiblefinancing.pdf (accessed 15 January 2020).
60

Is the Transboundary Haze Pollution Act, a toothless act?, The Online Citizen, 9 November 2017,
https://www.theonlinecitizen.com/2017/11/09/is-the-transboundary-haze-pollution-act-a-toothlessact/
61

Three companies with offices in Singapore linked to forest fires causing haze, Straits Times, 24
September 2019, https://www.straitstimes.com/singapore/environment/three-companies-withoffices-in-singapore-fingered-for-involvement-in-haze
62

Measures to cope with haze and air pollution, Parliamentary debates, Singapore, vol. 94, no. 112,
second session, 7 October 2019, https://sprs.parl.gov.sg/search/sprs3topic?reportid=written-answer5220 (accessed 23 January 2020).
63

The Banks Fueling the Catastrophic Fires in Indonesia, Forests & Finance, undated,
https://forestsandfinance.org/blog/banks-fueling-fires-indonesia/
64

65

Ibid.

66

Sustainability Reporting, SGX, undated, https://www2.sgx.com/regulation/sustainability-reporting

Almost all SGX-listed companies produce sustainability reports since mandate, NUS, undated,
https://bschool.nus.edu.sg/media/press-release-details/605/ (accessed 15 January 2020).
67

A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

36

CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

The cool hand steering Norway’s billions, Bloomberg Businessweek, 5 May 2011,
http://www.businessweek.com/magazine/content/11_20/b4228050747944.htm
68

Government Pension Fund Global, Sovereign Wealth Fund News,
http://www.sovereignwealthfundsnews.com/gpf.php
69

Greta Thunberg: 'Nothing has been done' to tackle the climate crisis, CNN, 21 January 2020,
https://edition.cnn.com/2020/01/21/business/greta-thunberg-davos/index.html
70

UN report reveals how hard it will be to meet climate change targets, New Scientist, 26 November
2019, https://www.newscientist.com/article/2224539-un-report-reveals-how-hard-it-will-be-to-meetclimate-change-targets/
71

Few countries are meeting the Paris climate goals. Here are the ones that are, Washington Post, 12
October 2018, https://www.washingtonpost.com/world/2018/10/11/few-countries-are-meetingparis-climate-goals-here-are-ones-that-are/
72

Singapore: Country summary, Climate Action Tracker, 19 September 2019,
https://climateactiontracker.org/countries/singapore/
73

Singapore’s intended nationally determined contribution (INDC) and accompanying information,
UNFCCC, n.d.,
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Singapore%20First/Singapore%20IND
C.pdf (accessed 7 February 2020).
74

Air-con addicted Singapore seeks new ways to escape urban heat trap, Eco-Business, 28
September 2018, https://www.eco-business.com/news/air-con-addicted-singapore-seeks-new-waysto-escape-urban-heat-trap/ (accessed 28 January 2020).
75

76

Ibid.

Indoor temperature ideally 22.5-25.5 deg C, Straits Times Forum, 18 June 2007,
http://www.wildsingapore.com/news/20070506/070608-1.htm#st2
77

Experts raise cool ideas to tackle urban heat in S’pore, Straits Times, 23 August 2019,
https://www.straitstimes.com/singapore/experts-raise-cool-ideas-to-tackle-urban-heat-in-spore
78

Urban Heat Island in Singapore: Contributing Factors and Mitigation Solutions, Singapore magazine
of research, technology and education, vol 15, no. 1, January 2016,
https://www.researchgate.net/profile/Marcel_Ignatius/publication/314365918_Urban_Heat_Island_in
_Singapore_Contributing_Factors_and_Mitigation_Solutions/links/58c102c9aca272094400410d/Urban
-Heat-Island-in-Singapore-Contributing-Factors-and-Mitigation-Solutions.pdf
79

What Makes a Building Green? – Green Building Concept, The Constructor, n.d.,
https://theconstructor.org/building/what-makes-a-building-green-green-building-concept/7327/
(accessed 7 February 2020).
80

Recycling 30 plastic bottles earns you a FREE TRIP on the Rome metro, Beautiful News, undated,
https://informationisbeautiful.net/beautifulnews/1112-rome-plastic-bottles/
81

A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

37

CLIMATE CHANGE IN SINGAPORE
TAKING URGENT MEASURES TOWARDS A SMART AND GREEN FUTURE

How Taiwan Has Achieved One of the Highest Recycling Rates in the World, Smithsonian
Magazine, 3 January 2020, https://www.smithsonianmag.com/innovation/how-taiwan-hasachieved-one-highest-recycling-rates-world-180971150/
82

Japan’s ‘zero waste town’ is so good at recycling that it is attracting foreign visitors, South China
Morning Post, 21 February 2017, https://www.scmp.com/news/asia/eastasia/article/2072602/japans-zero-waste-town-so-good-recycling-it-attracting-foreign
83

Climate Change: Carbon Tax, National Environment Agency, n.d., https://www.nea.gov.sg/ourservices/climate-change-energy-efficiency/climate-change/carbon-tax (accessed 2 February
2020).
84

How Singapore can make data centers part of its sustainability solution, Data Center Dynamics, 14
November 2019, https://www.datacenterdynamics.com/en/opinions/how-singapore-can-makedata-centers-part-its-sustainability-solution/
85

Retail sales not all sparkling at Jewel Changi Airport despite the crowds, Straits Times, 13 January
2020, https://www.straitstimes.com/singapore/retail-sales-not-all-sparkling-at-jewel-despite-thecrowds
86

Singapore mulls bonds, reserves for $100 billion climate fight, Straits Times, 21 August 2019,
https://www.straitstimes.com/singapore/environment/singapore-mulls-bonds-reserves-for-100-billionclimate-fight
87

A POLICY PAPER OF THE SINGAPORE DEMOCRATIC PARTY

38

