
TOMORROW’S CITIES:
ENGINEERING THE ENERGY TRANSITION
28th March 2019, National Museum of Singapore



Tomorrow’s cities: 
Engineering the
energy transition

At a glance 

•  �������������������������������

•  ���������������������������������
�	���������	��������

•  ���������������������������������������

•  ����������
����
���������������������
�����
�	����������������������
�	�
����������
�������

•  ����������������
��������������������������
���������	���������

Tomorrow’s cities: Engineering the energy transition

1



2

At the end of the day, we are
measured by the results
we deliver.”

He added: “And that's the
case for COP 21; for the 
Sustainable Development 
Goals. We have a plan; we 
have an ambition; we know 
where we want to go; and we 
have all the technologies we 
need to make it happen. It 
comes down to our actions, 
our implementation rate,
and our speed."

The event included a 
high-level panel discussion
on Singapore's approach to 
sustainable urban 
environment, and three 
breakout sessions looking 
more closely at the areas of 
focus. This report summarises 
the key points raised during 
the discussions.

partnership with Danfoss and 
the Danish Embassy brought 
together some 180 
participants from various 
sectors to discuss ways of 
making cities not just smart, 
but climate-smart. 

The forum, titled Tomorrow’s 
cities: Engineering the energy 
transition focused on three 
areas that are critical to cities: 
the built environment that 
makes up the very definition of 
'city', the cold chain that brings 
food to the more than 4 billion 
city dwellers around the globe, 
and the maritime sector that 
makes globalisation possible.

Soren Kvorning, president Asia 
Pacific, Danfoss, said in a 
presentation at the event: “As 
business leaders, we are not 
measured by our ambitions, 
our strategies, or our vision.

rbanisation in Southeast 
Asia takes place at the 
rate of almost 7 million 

people per year. This has 
critical implications for the 
sustainability of cities around 
the region. Cities are resource 
sinks, consuming some 
three-quarters of the world's 
resources including two-thirds 
of its energy.

They are also mega-emitters, 
accounting for more than 70 
per cent of global greenhouse 
gas emissions. And with global 
warming posing an existential 
threat to ecosystems and 
human communities, solutions 
for reducing the urban burden 
on the environment are 
urgently needed—as is the 
involvement of businesses.

In March 2019, a forum 
organised by Eco-Business in

U
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Another way to drive uptake of 
energy e�iciency and sustain-
ability solutions within indus-
try is to emphasise the cost 
savings that could come about 
for businesses. Government 
subsidies are already available 
in many jurisdictions, and 
financial institutions are 
increasingly backing green 
investments, providing green 
loans, and o�ering incentives 
for companies to take on 
sustainable projects, said 
Nicolas Parrot, head of trans-
port at BNP Paribas’s Asia 
Pacific investment banking 
division.

He was speaking on a panel 
about financing green invest-
ments and solutions for cities, 
moderated by Reuters energy 
editor Asia Henning Gloystein 

director EcoCampus from the 
Energy Research Institute @ 
Nanyang Technological 
University; Lauren Sorkin, 
regional director Asia Pacific 
at 100 Resilient Cities, and 
Soren Kvorning, President 
Asia Pacific, Danfoss.

The role of the average citizen 
was highlighted in particular 
because it is consumer pres-
sure that drives change, said 
BCA’s Ang, who said if users 
do not request better technol-
ogy, operators and owners 
are unlikely to introduce it. 

“Only when these people are 
aware of the importance of 
climate change and energy 
e�iciency will the industry be 
in a better position to 
respond,” he pointed out.

Over the years, the Singapore 
government has poured con-
siderable resources and e�ort 
into  greening the urban envi-
ronment. However, sustainabil-
ity is an ongoing project with 
constantly evolving standards.
 
The opening plenary saw a 
spirited discussion about 
driving sustainability across 
all sectors of society by 
speakers who were leaders in 
their respective fields, in a 
dialogue moderated by 
Jessica Cheam, managing 
editor of Eco-Business.

The speakers were Ang Kian 
Seng, group director, Environ-
mental Sustainability Group, 
Building and Construction 
Authority (BCA) of Singapore; 
Nilesh Jadhav, programme 

The water issue in Singapore is an existential threat, so the 
collaboration with Malaysia is excellent. In 20 years, there will almost be 
water independence. Why is climate and energy not seen as a similar 
existential threat that demands that kind of radical collaboration?

Singapore's path
towards sustainability

Tomorrow’s cities: Engineering the energy transition
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the e�ort and resources 
required to measure the 
payback are significant. Singa-
pore is considered the centre of 
financing for the Southeast 
Asian region, and should create 
new financing models for this.

Balance ideals and practical 
capabilities. The sustainability 
of the built environment is 
constrained by the industry's 
ability to adapt to new stan-
dards and technologies. The 
practicality of solutions is also 
situational. For example, natu-
ral ventilation is the ideal for 
green buildings. But in Singa-
pore's tropical climate, with 
ambient temperatures rising 
every year, it is not feasible. 

Close the gap between 
design and operation. Many 
decisions and incentives about 
sustainability are made at 
higher levels, but could face  
resistance at the facility man-
agement and user level. Edu-
cation and awareness are 
critical, as are incentives to 
innovate and adopt.

and alongside fellow panellist 
Marilyn Ho, senior sales man-
ager, ASEAN, CSI Leasing.

Here are the most 
thought-provoking points to 
emerge from the morning's 
discussions, focused on the 
sustainable development of 
tomorrow's Singapore.

Focus on the institutional 
ability to make changes.
Technologies to make the 
urban environment sustainable 
have become cheaper and 
easier to implement with every 
year. What is required is the 
institutional and governance 
ability to make the implemen-
tation happen. For example, 
building energy e�iciency 
statistics can be made more 
transparent by regulation.

Improve the financing. 
Energy e�iciency is challenging 
to finance because while the 
sums of money involved are 
relatively small, the payback 
period is much longer than the 
finance industry is used to, and  

Tomorrow’s cities: Engineering the energy transition

From le�: Reuters’ Henning Gloystein, BNP Pariba’s Nicolas Parrot and 
CSI Leasing’s Marilyn Ho
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The discussion was helmed by 
Eco-Business’ director of 
partnership Shalini Krishnan, 
who spoke with Joelle Chen, 
director for global partner-
ships and marketing, intelli-
gent air solutions at Man-
n+Hummel, Allan Teo, regional 
head for Asia Pacific Network 
at the World Green Building 
Council, and Jethani Vinod,

At a global level, buildings 
account for one-third of total 
energy consumption. They 
release 28 per cent of total 
energy-related carbon emis-
sions, and a further 11 per cent 
through the materials and 
construction process.

Besides constructing new build-
ings to be more energy e�icient,

Breakout session 1
Improving building
energy efficiency

Tomorrow’s cities: Engineering the energy transition

retrofitting old building stock is 
regarded as the quickest and 
most immediate solution to 
decarbonise the building indus-
try. Delegates at the focus 
session on buildings, titled 
Retrofitting: The low hanging 
fruit of climate action? heard 
from a panel of experts about 
the challenges and opportuni-
ties in greening old buildings.

Allan Teo, regional head for Asis Pacific Network at the World Green Building Council 
shares about the opportunities in greening old buildings.
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concern in implementing these 
metrics would be whether the 
savings from improved perfor-
mance are o�set by the cost of 
the measurement process.

Make energy e�iciency statis-
tics more transparent. 
Building owners in Singapore are 
currently required to submit 
annual reports on their energy 
use to the Building and Con-
struction Authority, but except 
for the best performers and 
voluntary disclosures, the build-
ings are not named. The authori-
ties could make the statistics for 
all buildings public in order to 
increase user awareness, and 
introduce energy audits to verify 
actual performance.

User engagement.
Statistics over the last two 
decades indicate that while 
building energy consumption 
has fallen despite increasing 
gross floor area, the patterns of 
energy use remained unchanged, 
suggesting that the change had 
been driven by improvements in 
technology but not user 
behaviour. Building owners and 
operators need to engage users—  

lighting employing LEDs, assisted 
cooling, and adaptive controls 
can be introduced.

Price in total life cycle cost and 
embodied carbon. It can take 
between 10 and 80 years to o�set 
the environmental impact of a 
new building, but in Singapore, 
buildings may be demolished 
and replaced as early as 30 years 
a�er construction. If the total 
building cost were to include the 
impact of construction and 
demolition, that would give a 
more accurate picture of the 
actual environmental costs 
incurred or o�set, and possibly 
act as a financial disincentive for 
excessive building turnover.

Track building energy 
consumption and emissions 
more extensively. Buildings are 
rated green at the design and 
completion stages, and consid-
ered green therea�er regardless 
of performance. The industry 
needs to shi� to perfor-
mance-based metrics that track 
the e�ectiveness of the hardware 
in action, the technology for 
which is widely available and 
a�ordable. However, one 

Soren Kvorning
President Asia Pacific, Danfoss

We have to find a mechanism whereby we are constantly raising the 
bar—we need to ensure that a standard does not become the standard. 
A green building today is not a green building five years from now.

regional business develop-
ment manager at Danfoss. 

What can be done?

Retrofitting. The largest 
proportion of building energy 
consumption comes from air 
conditioning and ventilation 
systems. Chillers should be 
upgraded first, especially in 
older buildings; changing out 
old chiller compressors to an 
oil-free model, for example, 
can significantly reduce a 
building's energy costs and 
environmental footprint. 
Upgrading air filtration 
systems can save up to 35 to 
40 per cent of total energy 
consumption in an older 
building, and 15 per cent in 
newer buildings.

Optimising design, space utilisa-
tion, and material use can cut a 
building's energy use by 20 to 30 
per cent. For the large proportion 
of older buildings whose basic 
design does not meet current 
energy e�iciency standards, 
existing technologies such as 
high-performance glass, smart 



Change in the food supply chain 
cannot be driven from the 
bottom up. The cold chain is 
"invisible" to end-consum-
ers—although the demand for 
fresh food is high and inflexible, 
consumers' awareness of 
sustainability and emissions 
related to the supply chain is 
very low. Similarly, few corpo-
rate customers prioritise 
sustainability. The industry 
therefore has no incentive to 
make green investments.

Governments need to step in 
and strictly enforce internation-
al agreements such as the Kigali 
Amendment, which spells out 
specific targets and deadlines 
for reducing hydrofluorocar-
bons, potent greenhouse gases 
used in cooling. This would 
have the greatest and fastest 
impact on industry behaviour.

Danfoss, Gwyneth Fries, senior 
manager for corporate social 
responsibility at Agility, Jamil 
Khan, executive vice president 
logistics for Lazada Singapore, 
and Dexter Huerto, manager, 
segment marketing for Danfoss 
Cooling Asia Pacific & India.

Business is highly competitive 
and customers primarily value 
speed and flexibility. The majori-
ty of companies in the supply 
chain do not own their assets, 
instead choosing to use a 
short-term leasing model. As a 
result, there is no incentive for 
either asset owners or business-
es to invest in green technology, 
as they do not see a payo�.

What can be done?

Governments must enforce 
regulations and commitments.  

Each year, 1.6 billion tonnes of 
food, or one-third of all the food 
produced in the world, is lost or 
wasted.  The majority of this 
wastage is linked to lapses in the 
cold chain—a temperature-con-
trolled supply chain critical to 
the food and pharmaceuticals 
industry—and the numbers will 
continue to grow as global 
temperatures rise.

However, the industries in the 
food supply chain, especially 
logistics, are not well set up for 
sustainability, said experts 
speaking on the panel discus-
sion as part of the session Green 
and blue: A cleaner cold chain for 
climate change. The discussion 
was moderated by Eco-Business 
deputy editor Robin Hicks, who 
was joined by Vikas Anand, vice 
president – Asia Pacific & India 
Region (Cooling Segment), 

Breakout session 2
Optimising the cold chain
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tenants and residents—on the 
issue of more sustainable usage.

Positive approaches might 
include making the health 
aspect of green technologies 
more known to occupants and 
landlords, such as the impact of 

indoor air quality on health or 
productivity. Negative approach-
es might include introducing a 
bill-by-usage system.

Trickle down incentives. 
Incentives to make buildings 
sustainable are o�en aimed at 

the ownership, or corporate 
level and may not always reach 
the facility management level. 
Building owners or even the 
government might need to look 
into how such incentives can be 
passed on to drive behavioural 
change among users.

Tomorrow’s cities: Engineering the energy transition
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If you want green innovation to happen in the logistics industry, you 
need customers that care about sustainability, that are willing to enter 
into a long-term relationship.

Gwyneth Fries
Senior Manager, Corporate Social Responsibility, Agility

From le�: Danfoss' Vikas Anand, Agility's Gwyneth Fries, 
Lazada Singapore's Jamil Khan, and Danfoss' Dexter Huerto

Tomorrow’s cities: Engineering the energy transitionTomorrow’s cities: Engineering the energy transition



Policymakers also need to 
regulate for tomorrow rather 
than today, so as to incentivise 
long-term investments. For 
example, if a government were 
to decide that the green build-
ing certification system EDGE 
should become mandatory in 
five to 10 years, businesses 
would be more inclined to 
invest in environmentally 
friendly technologies for their 
warehouses and other assets.

Get the technology where it is 
needed. Cooling technologies 
today can save as much as 40 
per cent of the food that is 
routinely lost or wasted. But it 
remains a challenge in develop-
ing countries in Asia Pacific. For 
example, farmers may not have 
access to the cold chain for the 

Tomorrow’s cities: Engineering the energy transition

first stretch of storage and 
transport, leading to a large 
amount of spoilage early on in 
the supply chain. Even where 
farmers have access to equip-
ment, they may be working 
with second-hand or old 
equipment, as new and 
e�icient cold storage may be 
priced beyond their reach. 

If a�ordable and e�icient cold 
chain technologies could be 
made available in developing 
countries, it could help bring 
about an immediate reduction 
in food loss. This would have a 
further knock-on e�ect of 
letting local producers meet 
local demands more e�ective-
ly, reducing the need for an 
extended supply chain with its 
accompanying emissions.

Raise the visibility of costs. 
The competitive, price-sensi-
tive nature of the food logistics 
industry means that the first 
requirement for adopting a 
new technology is cost-e�ec-
tiveness. However, the actual 
cost of a green investment 
should be estimated over the 
equipment or facility's total 
running life cycle, not just 
pegged to the initial cost.

The best way to engage 
business leaders is therefore 
to show the costs incurred by 
ine�icient or non-sustainable 
methods over the entire 
lifecycle of their equipment 
or facilities, as compared to 
the costs incurred by newer 
and more energy-e�icient 
technologies.

Some energy-e�icient solutions already in use on the market are:

•  Targeted cooling: Instead of chilling entire vehicles or buildings, individual containers can 
be chilled to reduce energy consumption. 

•  Improved insulation: Develop and improve insulating materials that reduce the heat gain of 
a container or an entire room.

•  Smart cooling systems: With cheap and e�icient Internet of Things technology, it is possible 
to remotely monitor and adjust temperatures in real time throughout the supply chain. 
Predictive technologies can be employed to project the time of transit, the degree of 
cooling needed for each load, and even the optimal route to minimise energy consump-
tion.

•  Conversion of waste heat and emissions: The heat released by cooling systems can be 
partially recycled into energy, reducing the amount of energy consumed.

•  Use of natural refrigerants: Manufacturers are gradually moving away from synthetic 
compounds to natural refrigerants such as ammonia and CO2 with the development of 
better cooling systems. However, customers and end users tend to be reluctant to adopt 
natural refrigerants, and more education and awareness is needed.
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The shipping industry is a major 
contributor to greenhouse gas 
emissions. The International 
Maritime Organization (IMO) has 
found that international ship-
ping accounts for as much as 3.1 
per cent of global greenhouse 
gas emissions, and as trade 
grows, emissions from the 
industry might increase by as 
much as 250 per cent by 2050. 
Statistics suggest that if the 
shipping industry were a coun-
try, it would be the sixth largest 
emitter in the world.

But with the IMO’s ruling that 
companies must change to 
higher grade, cleaner fuels from 
2020 to combat sulphur pollu-
tion and for the industry to 
halve emissions by 2050, the 
maritime industry is facing 
stormy weather ahead.  Ship 
owners and shipping companies 
are scrambling for a solution—is 
electrification the answer?

The discussion, titled Creating 
sparks: Electrification in the 
maritime industry, sought to 
answer these questions with 
input from Dr Sanjay Kuttan, 
executive director of the Singa-
pore Maritime Institute, Bryan 
Koh, managing director of BOS 

Breakout session 3
Electrifying the
maritime industry
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From le�: Eco-Business’ Stefanie Beitien, Singapore Maritime Institute’s 
Dr Sanjay Kuttan and Danfoss’ Ong Wah Lam



during various manoeuvres 
and when the vessel enters 
port. This can reduce a vessel's 
consumption of diesel by 40 to 
60 per cent.

Regulatory leadership.
Speakers called for govern-
ments to step in with financial 
incentives to mitigate the cost 
of the transition, whether 
operating subsidies, tax relief, 
or even subsidies on the cost 
of recharging.

In Singapore, regulators are  
working with the industry to 
determine how best to regu-
late and support electric 
vessels in the long term. The 
Maritime and Port Authority of 
Singapore has for several years 
been working on the infra-
structure to support the 
recharging of vessels, begin-
ning with small cra� that ply 
the coastline.

Another possibility is to make 
ports as energy e�icient as 
possible, using existing stan-
dards and technologies to

We, all of us, are not prepared to pay a bit more for an environmentally 
responsible supply chain. But unless we work together to create a 
greener supply chain, from the service provider to the person who buys 
the service; unless the burden is not just le� to one part of the supply 
chain, we will never solve the problem.

Sanjay Kuttan 
Executive Director, Singapore Maritime Institute
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in Singapore waters, meaning 
there is room to scale the 
technology significantly. 
Furthermore, any gain from CO2 
reduction in harbour-operating 
cra� will be credited to national 
carbon accounting. There will 
also be a reduction in water, air, 
and noise pollution.

Consider hybridisation.
In Singapore's context, elec-
tricity is generated from 
natural gas, meaning that 
even fully-electric ships will 
not be carbon neutral. Experts 
also wondered whether 
Singapore's power generation 
capacity will be able to 
support the large-scale 
electrification of ships.

Hybridisation, which powers 
vehicles by alternating between 
energy from a traditional com-
bustion engine and stored 
energy in a battery, is currently 
the most practical solution, said 
experts. It can be complement-
ed with smart technologies to 
switch between power sources 
and reduce power consumption

O�shore & Marine, and Ong 
Wah Lam, director of the 
Center for Excellence, Asia 
Pacific and India Region at 
Danfoss. Eco-Business’ director 
of partnerships, Stefanie 
Beitien, moderated the panel.

What can be done?

Begin with the smaller vessels. 
Unlike land vehicles, electrifica-
tion of seaborne vessels cannot 
be done on a one-size-fits-all 
basis. Each vessel has a unique 
operational profile that needs 
to be tailored for when thinking 
of electrification. 

It is easier to convert smaller 
vessels operating out of 
harbours, such as hovercra� and 
ferries. In Norway, for example, 
the first all-electric ferry has 
seen CO2 emissions reduced by 
95 per cent, and in Taiwan, 
Asia's first hybrid electric ferry is 
projected to save 25,000 litres of 
diesel annually.

Approximately 2,000 small and 
medium-sized vessels operate



reduce emissions from facilities 
and operations processes such 
as container management.

Involve the finance industry. 
The maritime insurance sector 
has been engaging shipping 
organisations on the concept of 
smart and even semi-autono-
mous vessels. If vessels could 
be made both smart and 
cyber-secure, this would open 
the door for financing and make 
the maritime industry more 
open to technological change. 
That would in turn provide an 
opening for investments in 
green technologies, including 
electrification.

Increase consumer 
awareness. Consumers are 
not willing to pay higher freight 
rates, and at some point some-
one—whether regulators, 
shipping companies, retailers, 
or some other party—will have 
to start educating end consum-
ers on the need for a more 
environmentally responsible 
supply chain.

Consumer attention can be 
drawn to the impact on their 
personal well-being, such as air 
quality. Singapore's maritime 
industry operates one of the 
largest ship registries in the 
world, and approximately 6,000 
tonnes of greenhouse gases, or 
4 per cent of Singapore's total 
daily emissions, is generated by 
vessels in Singapore's waters.
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