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COVID-19 has disrupted how we live, work 
and play. With the World Cities Summit 
(WCS) rescheduled to 20–24 June 2021, 
the CLC Webinar Series: Cities Adapting to 
a Disrupted World brings together CLC's 
networks, and the WCS community, to 
explore how cities can promote liveability, 
sustainability and resilience while navigating 
disruptions from pandemics, the climate 
crisis, social shifts and new technologies.
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• Emerging Stronger: Healthy and Sustainable Infrastructure 
Minister Indranee Rajah, Singapore

• Rebuilding the Construction Industry: The View from Russia 
Deputy Minister Nikita Stasishin, Russia

• Seizing Opportunities: Towards Car-lite Cities  
Deputy Mayor Sharon Dijksma, Amsterdam

• A City in Blue and Green    
Professor Peter G. Rowe, Harvard University

• Modelling a New Normal: Social Distancing’s Impact on Land Use 
Professor Michael Batty CBE, University College London

• Beyond Healthcare: Designing Healthy Cities  
Professor Lam Khee Poh, National University of Singapore  
Dr Loke Wai Chiong, Ministry of Health Office for Healthcare 
Transformation, Singapore

• Technology in Times of Crisis: How can AI and IoT help cities? 
Chairman Ko Kheng Hwa, Envision Digital International
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“To tackle the climate crisis, 
Jakarta has introduced the 
Jakarta Regeneration Plan, 
a series of collaborative 
climate action strategies.”
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“To achieve net 
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change—you could call 
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Executive Director
Centre for Liveable Cities

Khoo Teng Chye

Eric Garcetti shows how long-term planning can 
address both environmental challenges as well 
as social justice, while Anies Baswedan has 
made collaboration and community action the 
key elements of his city’s climate action plan. 

Instead of fighting nature, Yu Kongjian 
demonstrates how to work with nature through 
the clever use of sponge city principles. 

Other forces can create both disruption and 
opportunity. Robert Opp shares how the United 
Nations Development Programme is tapping 
technology and partnerships to make cities 
adaptable, inclusive and sustainable.

As environmental challenges and the COVID-19 
pandemic force us to reimagine our cities, we 
hope this issue of Urban Solutions inspires 
readers to stay resilient and to apply human 
ingenuity in meeting the challenges and taking 
advantage of the opportunities ahead. I wish you 
all an enjoyable read.

In 2019, the world witnessed some extreme 
weather events that were striking in their severity 
and scale: a record-breaking heatwave in Europe, 
drought in Africa, catastrophic wildfires in the 
Amazon rainforest, and widespread floods in 
India, among others. 

The first half of 2020 has been equally 
tumultuous. The year began with devastating 
wildfires in Australia, followed by the COVID-19 
pandemic and the Black Lives Matter movement 
for social justice that have disrupted life in cities 
across the world. 

Whether the challenges relate to the environment, 
public health or black swans yet to emerge, it’s 
clear that change is the only constant. How can 
we deal with such disruptions to our cities?

Resilience and adaptation, say leaders and 
experts, are a key part of an effective response. 

Judith Rodin discusses how cities can be flexible 
in adapting to social, political and economic 
disruptions, and how a systems approach can 
make a big difference when dealing with crises 
like the pandemic. 

This is true of Singapore, whose urban 
development journey has been a tale of resilience 
and constant adaptation through urban systems 
innovation. Teo Chee Hean shares how the city-
state is leveraging new opportunities to create 
innovative, sustainable solutions to address its 
climate challenges.

While many cities are in uncharted waters as 
they grapple with climate challenges, some have 
useful ideas and solutions to share.

Weathering the Storm with Weathering the Storm with 
Resilience and InnovationResilience and Innovation

From the Executive Director
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Image: Judith Rodin

INTERVIEWi

Dr Judith Rodin, a champion of 
resilience and impact investing, 
shares the ins and outs of 
adapting to social, political 
and economic disruptions. 
The former president of The 
Rockefeller Foundation shows 
how a systems approach can 
make all the difference when 
dealing with crises like the 
COVID-19 pandemic. 

I N  C O N V E R S AT I O N W IT H

J U D IT H R O D I N

Cities That Bend,Cities That Bend,
Not BreakNot Break



The COVID-19 pandemic has necessitated 24/7 cleaning operations on New York City’s subway networks—the most aggressive in the history of the Metropolitan 
Transportation Authority.
Image: Marc A. Hermann / MTA New York City Transit / Flickr

Your book, “The Resilience Dividend”, discusses how cities can 
build resilience to withstand the disruptions of climate change, 
urbanisation and globalisation. This was written in 2014. Since that 
time, have you observed any new or emergent disruptions to cities?

The most significant shocks since 2014 have been due to the surge 
in conflict-related immigration and its numerous consequences, and 
to pandemics, particularly those that are zoonotic, meaning animal-to-
human transmission.

I will focus on the latter because we are living through one of epic 
proportions with COVID-19. A range of factors, including increasing 
population, economic globalisation, environmental degradation and 
increasing human interaction across the globe, are contributing to the 
changing dynamics of all diseases, but especially infectious diseases. 

Yet, nations devote only a fraction of the resources spent on national 
security to prevent or prepare for health shocks, including pandemics. 
And, as we know, prevention and adequate preparation, as we are seeing 
in country-by-country differences in the epidemiology and rate of spread 
of the COVID-19 outbreak, are essential to being more resilient. Not only 
have we seen the impact of this on human health, but there is also the 
immense damage that pandemics and our efforts to respond to them 
can cause to economies at the macro level and to individuals’ livelihoods 
and economic security.

This pandemic is still very much in flux and no country or city appeared 
adequately prepared in advance, but those that responded early and 
aggressively and were most nimble and adaptive will surely, when we have 
the benefit of hindsight, be those that come out of this with the outbreak 
under better control.

Nations devote 
only a fraction 
of the resources 
spent on national 
security to prevent 
or prepare for 
health shocks, 
including 
pandemics. 

U R B A N S O LU T I O N S  •  I S S U E 1 7

7

IN
T

E
R

V
IE

W



Copenhagen emergency dispatchers have help from Corti, a plug-and-play artificial intelligence (AI) assistant (housed in the glowing orb) that uses speech 
recognition and machine learning to analyse emergency calls, and to diagnose cardiac arrest situations more quickly.
Image: Corti

Cities that 
responded earliest 
to the COVID-19 
outbreak used 
strategies from 
their already-
developed 
resilience plans.

You have argued that disruptions are inevitable, while disasters 
are not. Which cities are at the forefront of adapting to disruptions?

Many cities around the world are innovating to prevent and prepare for 
disruption in their efforts to avoid shocks, and, happily, they are sharing 
their ideas and successes. In relation to the COVID-19 outbreak, there were 
cities who responded earliest; in the US for example, San Francisco, who 
used strategies from their already-developed resilience plan, such as having 
integrated data sets. This allowed quick decision making, well-rehearsed 
action plans among first responders and a mandate to focus early on the 
most vulnerable populations. Los Angeles has launched a cross-sector 
virtual laboratory to promote innovation in cybersecurity, a particularly 
critical issue even as an acceleration of cybercrime activities has been 
observed during the COVID-19 outbreak.

Other non-COVID-19 examples include Cool Neighborhoods NYC, where 
the city combines physical infrastructure such as green infrastructure and 
cool roofs with efforts to promote communication and social cohesion, 
such as a buddy system to check on vulnerable residents. Together these 
approaches will protect New Yorkers from the potentially catastrophic 
effects of extreme heat.

Surat is dynamically mapping climate trends and integrating them with 
multi-hazard planning through Geographic Information System analysis. 
Adding the use of machine learning to integrate more sources of data will, 
here and elsewhere, dramatically increase their capability for robust planning 
and responding in real-time to emergencies. These are only a few of the 
hundreds of activities we are seeing worldwide.
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Digital mapping by Spatial Analysis Laboratory shows canopy tree coverage in New York's Central Park and Columbus Circle, while research by MIT using cellular 
network data reveals where and when New Yorkers are most at risk of exposure to air pollution.
Image: University of Vermont Spatial Analysis Laboratory; MIT Sensable City Lab.

Technology on its own is not a panacea. How can cities apply 
technology effectively to build resilience?

Building resilience through technology requires strategic investments in 
digital security, including developing a standardised and synchronised 
system and a risk management framework that addresses vulnerabilities 
and impacts holistically and dynamically to enable both planning and 
real-time decision making.

Machine learning, for instance, enables the integration and interpretation 
of massive amounts of data that the government can use, including to target 
and predict vulnerability from scarce or unevenly distributed resources.

In transportation, sensors can be used in roadways, streetlights and transit 
to monitor and inform about the availability of parking places. In buildings, 
automation and optimisation of energy usage can be applied to ventilation 
and lighting, as well as for fire detection and intelligent extinguishing and 
controlling access.

Through smart technology adoption, economic resilience grows as people 
attend job training or retraining for jobs such as software development or 
information security, which are typically high paying jobs.

Social resilience grows as citizens more readily connect to government 
initiatives and programmes, offer input to government planning, and connect 
to one another, often through public Wi-Fi.
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How does a systems approach help cities develop resilience?

Problems on the ground do not sit in isolated packages. They exist in an 
interacting system of variables that can impact their occurrence in calm 
times and, to a magnified extent, when shocks occur. In other words, they 
are typically deeply interconnected, although it often takes stress or shock 
to reveal the full extent of the interconnection.

Think of New Orleans after Hurricane Katrina. The hurricane itself caused 
massive flooding and high winds. But these shocks attacked vulnerabilities 
in the dykes and exposed the impact of years of massive watershed erosion 
on the riverbanks. The flooding, in turn, washed over the lowest lying areas 
where the poorest and most vulnerable people lived, exposing social and 
economic inequities that had been decades in the making. Systemic racism 
determined who received help the quickest and where they were sent. These 
are just a few of the factors that interacted in the overall system that caused 
that particular catastrophe.

A city’s resilience serves to safeguard its residents’ health, 
livelihoods and overall quality of life. How might individuals and 
communities get more involved in building resilience?

Social resilience focuses on basic needs like livelihoods and on the 
actions needed to protect and strengthen communities. And, while physical 
and ecological resilience are essential, cities cannot become fully resilient 
without focusing on the social fabric that knits us together or tears us apart. 

For example, a public transportation system can be a key feature 
of community resilience if it intentionally connects diverse communities, 
enhancing social cohesion and easing travel for poor and 
vulnerable populations.

Such was the case in Medellín, Colombia, which had confronted decades 
of drug trafficking, crime, and homicide. Medellín underwent an incredible 
revitalisation by building transit systems that link the poorest and most 
vulnerable communities to the economic and social core of the city using 
a “gondola” system and hillside escalators.

Communities also need to develop ways to become nimbler and more 
adaptive. For example, San Francisco is developing networks that link their 
sharing economy companies to local communities throughout the city. The 
goal is to help communities more easily access what these companies are 
based on—the excess supply of goods, services, and space.

Airbnb could identify neighbours who have extra shelter to displaced 
residents who need it. Yerdle could help receive and redistribute donated 
items. Task Rabbit could call up volunteers willing to assist in clearing 
debris or restoration and rebuilding efforts. With these online networks 
in communities in place, the transition from everyday business to post-
disruption operation can be seamless, enabling a much more nimble 
and flexible response.

Problems on the 
ground do not 
sit in isolated 
packages. They 
are deeply 
interconnected 
and it often takes 
stress or shock 
to reveal the full 
extent of the 
interconnection.
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Installation of affordable solar solutions for residents in upstate New York in progress.
Image: Stephen Yang / The Solutions Project / Flickr

Non-governmental organisations (NGOs) and volunteers played a crucial role in rebuilding homes and communities in New Orleans after Hurricane Katrina.
Image: Corporation for National and Community Service Photo
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Green Bonds are helping to support efforts to expand the success of TransMilenio, a bus rapid transit system, for cleaner urban transit in Colombia.
Image: momentcaptured1 / Flickr

In 2019, 477 
investors holding 
US$34 trillion in 
assets demanded 
action to meet the 
goals of the Paris 
Agreement on 
climate change.

Financing is often a big barrier for cities' resilience efforts. 
What approaches to financing resilience have you seen that 
really worked?

Innovation is flourishing, creating new tools using private capital to meet 
social and environmental goals, while generating competitive financial 
returns for investors. Most people in the field call this “sustainable and 
impact investing”, a broad tent of strategies that ranges from investing 
in established companies that are working to address the impact of their 
operations to those that have been set up with the explicit purpose of 
solving a social or environmental problem.

Groups of investors with considerable financial clout, for instance, are 
emerging on the impact landscape. In 2019, 477 investors holding 
US$34 trillion (S$47.2 trillion) in assets demanded action to meet the 
goals of the Paris Agreement on climate change, with some of them 
emerging as vocal leaders, particularly in Europe and Japan.

In Europe, a coalition of investors, including those managing more than 
€550 billion (S$865.04 billion) in Dutch pension assets, has committed 
to use the United Nations’ Sustainable Development Goals (SDGs) as the 
framework for a growing amount of their investments.

Meanwhile, problem solvers, like non-governmental organisations (NGOs), 
are becoming increasingly financially savvy. In July 2019, for example, The 
Nature Conservancy acquired 253,000 acres (1,023.85 km2) of working 
forest land in the Central Appalachian coalfields of Kentucky, Tennessee, 
and Virginia, using a US$130 million (S$180.48 million) investment fund. 
It is based on a new financial model.
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Women training for solar engineering near Jaipur, India.
Image: UN Women / Gaganjit Singh / Flickr

On this land, The Nature Conservancy will implement preservation activities, 
sustainable timber management and economic development initiatives that 
enable communities living there to move away from mining to other sources 
of income. Investors will be repaid from the revenue generated through sales 
of carbon offsets and certified sustainable timber, as well as the sale of the 
land at the end of the investment period.

At a local city level, new types of municipal bonds have demonstrated 
the ability for fixed-income instruments to raise funds to drive economic 
and sustainable development. In 2017, for example, the Massachusetts 
Bay Transit Authority announced that it would issue about US$574 million 
(S$796.83 million) in tax-exempt sustainability bonds designed to finance 
the provision of essential services and affordable infrastructure, health 
and safety improvements, and other projects with measurable socio-
economic benefits.

Meanwhile, development bank bonds—high-grade debt issued by the World 
Bank Group and other development banks and dedicated to social and 
environmental impact—have shown how impact investment can work in 
emerging markets. In February 2020, for example, the World Bank Group’s 
International Bank for Reconstruction and Development (IBRD), which issues 
bonds so it can lend to middle-income and low-income countries, raised 
£1.75 billion (S$3.07 billion) from more than 100 international investors. 
It was the largest sterling-denominated bond issued by a supranational.

The bank will use the funds to support its sustainable development 
activities, ranging from improving global healthcare, nutrition, childhood 
development and education to empowering society’s most vulnerable 
groups, including women and poor in rural areas.
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Safe, but together–circles drawn on the lawn of Domino Park, New York, to encourage social distancing as the city reopens amidst the COVID-19 pandemic.
Image: @amanda.dombrowski

Crews work to restore the beach at Coney Island in New York City and replace sand loss caused by Hurricane Sandy.
Image: US Army Corps of Engineers / Flickr

U R B A N S O LU T I O N S  •  I S S U E 1 7

14

IN
T

E
R

V
IE

W



A city is an entity that is flexible. It bends 
rather than breaks. And its adaptive 
capacities are exactly what we must 
develop, whether as individual citizens, 
governments or community institutions.

Building resilience requires planning over the medium- and long-
term. How does the need for consistent, long-term governance 
square with city mayors' often short-term political lifespans?

In The Rockefeller Foundation’s work at “100 Resilient Cities”, we have seen 
very little loss of momentum when a new mayor, even from another party, 
takes over. This was evidenced earliest in Medellín but it has been pretty 
consistent globally. We believe it is the result of the large scale, deliberate 
engagement of all sectors—government, business, community leaders, civil 
society, academia and the media—early in the resilience planning process 
and during the development of a city resilience strategy. The amount of 
shared ownership and commitment puts pressure on a city to continue the 
work. Certainly the existence of a chief resilience officer also helps in the 
likelihood of continuity as does participation in various global networks of 
cities all committed to some aspects of resilience-building.

A city is an entity that is flexible. It bends rather than breaks. And its 
adaptive capacities are exactly what we must develop, whether as individual 
citizens, governments or community institutions.
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Image: Ministry of Communications and Information

INTERVIEWi

Climate change will affect 
how Singaporeans live in the 
near future. Teo Chee Hean, 
Senior Minister and Chairman 
of the Inter-Ministerial 
Committee on Climate Change 
(IMCCC), outlines Singapore’s 
mitigation and adaptation 
strategies and plans to 
help businesses seize new 
opportunities to innovate 
sustainable solutions.

I N  C O N V E R S AT I O N W IT H

T E O C H E E H E A N

Towards aTowards a
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What are the climate disruptions that Singapore faces and how 
are we preparing to address them?

Small island nations like Singapore face an asymmetrical challenge. On one 
hand, our impact on global emissions is small. But on the other hand, the 
effect of climate change on us is disproportionately large and existential.

Being a low-lying island, Singapore is particularly vulnerable to rising sea 
levels. Climate change will result in more frequent episodes of extreme 
weather, and disrupt our access to essential food, water and energy sources. 
If COVID-19 was a black swan event that changed the way we live within a 
short period of time, then climate change is a “slow boil” challenge that will 
disrupt our lives even more in the longer term. This is why our climate policy 
is being coordinated as a whole-of-nation issue under the Prime Minister’s 
Office. The IMCCC formulates and monitors our national plans to reduce 
emissions and adapt to the consequences of climate change.

What are the key policy goals and what major changes must 
we make?

In 2015, we set the target of our Nationally Determined Contribution (NDC) 
to the Paris Agreement to reduce our emissions intensity—or greenhouse 
gas emissions per dollar of GDP—in 2030 by 36% from 2005 levels, and 
for our total emissions to peak around 2030. We are on track to meet 
this commitment. Earlier this year, we enhanced our NDC by committing 
to an absolute peak emission level of 65 million tons of carbon dioxide 
equivalent around 2030. We also announced our Long-Term Low-Emissions 
Development Strategy (LEDS), which is to halve our emissions from our peak 
to 33 million tons of carbon dioxide equivalent by 2050 and achieve net zero 
emissions in the second half of this century.

Our mitigation strategy has three main thrusts. First, we need 
transformations in our industry, economy and society. Every sector will 
need to make a significant effort to limit emissions for Singapore to move 
towards becoming a low-carbon nation, with new enterprises and new 
growth areas such as the digital economy. Second, we must draw on 
nascent technologies such as carbon capture, utilisation and storage, and 
low-carbon fuels. Third, we need international collaboration in areas like 
carbon markets and regional electricity grids.

Apart from these mitigation measures, we must also plan seriously for the 
real prospect that sea levels will rise by up to 1 metre by 2100, in line with 
what climate science is telling us. We need to implement adaptation plans 
and protect our coastlines, in order to keep our country and people safe.

If COVID-19 was 
a black swan event 
that changed the 
way we live within 
a short period of 
time, then climate 
change is a ‘slow 
boil’ challenge that 
will disrupt our 
lives even more in 
the longer term. 
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Completed in 2018 to enhance flood protection in 
the Orchard Road area, the underground Stamford 
Detention Tank temporarily stores stormwater 
during heavy rainfall. It can hold up to 38,000 cubic 
metres (15 Olympic-sized pools) of water.
Image: PUB, Singapore’s National Water Agency

Singapore prides itself in being a clean and green garden city. 
How is focusing on environmental sustainability important for 
tackling climate challenges?

Our commitment to a green environment started in the 1960s, even 
before the spectre of climate change reared its head. We have been 
tackling pollution, such as acid rain and soil pollution, since the 1970s. 
Other countries may have the size to dilute the effects of environmental 
issues, but we in Singapore only have this one small island. So we have 
always looked at building a clean and green environment. You could say 
we focused on being “green” before it was fashionable.

Could you tell us more about what is being done to protect 
Singapore’s coastline? 

This is a large-scale and long-term effort that will require considerable 
resources. In his 2019 National Day Rally, Prime Minister Lee Hsien Loong 
estimated that this will cost S$100 billion or more over the next 50 to 100 
years. Deputy Prime Minister Heng Swee Keat announced in this year’s 
Budget a new Coastal and Flood Protection Fund, to set aside resources 
to provide for the substantial capital outlay and to implement coastal and 
flood protection measures in a fiscally sustainable manner.

In 2011, we raised the platform level for all new land reclamation projects 
by an additional one metre, from three metres to four metres above the 
Singapore Height Datum (SHD). This gives us a two-metre buffer above 
the highest tide ever recorded in Singapore. For key new facilities such as 
Changi Airport T5, we are raising the platform level even higher, to at least 
5 metres above SHD. The Marina Barrage dam provides some flood 
protection, but we are looking to raise that further and even increase the 
size of the pumps. We are studying adaptation options for hydraulically 
distinct coastal areas and will develop these studies into detailed plans 
that will be implemented in phases.

U R B A N S O LU T I O N S  •  I S S U E 1 7

18

IN
T

E
R

V
IE

W



Entrances to basements and underground train 
stations are raised.
Image: Andrew Watson / Alamy Stock Photo

We have always believed in putting environmental and resource 
sustainability at the centre of everything we do. This means to properly price 
resources like water and energy, and waste disposal, so that consumers 
and businesses take into account their real costs and avoid excessive 
consumption. We were a global pioneer in imposing congestion pricing 
and limits on the growth of the vehicle population. These innovations help 
us to better manage traffic and internalise for road users the congestion 
and other costs that are imposed on the city. Similarly, we have introduced 
an economy-wide carbon tax, which is applied across the board with no 
exemptions, to encourage responsible use.

The Singapore Government believes in adopting a realistic and practical 
approach towards climate change—you could call us “climate realists”. 
We will continue to encourage constructive discussions, based on facts 
and the best available science and technology, and consider the larger 
context of the range of challenges we face in our national policy framework.

Are there particular challenges that a small, high-density city like 
Singapore faces?

Singapore is a low-lying island state of just 725 km2, with one of the 
highest population densities in the world of 7,866 persons/km2. Without 
a hinterland, we need to accommodate not just housing and commercial 
centres, but also power plants, reservoirs, air and seaports, and industries 
within our boundaries.

Our limited land area, lack of natural resources and geography pose 
challenges for large-scale deployment of renewable energy or nuclear 
energy. We do not have great rivers for hydropower, nor do we have much 
geothermal potential. Our low and variable wind speeds and lack of land and 
sea space limit our potential to install wind turbines. We have also assessed 
that the current generation of nuclear power plants are not suitable for 
deployment in Singapore.

The Singapore 
Government 
believes in 
adopting a realistic 
and practical 
approach towards 
climate change—
you could call us 
‘climate realists’.
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One out of ten floating solar systems being tested at Tengeh Reservoir.
Image: TODAY

How important is it for different segments of society to come 
together in the fight against climate change?

We need all Singaporeans—the government, individuals, households and 
businesses—to work together in a whole-of-nation effort.

One example is our effort to reduce waste. Singapore’s only landfill in 
Pulau Semakau is projected to run out of space by 2035. We must manage 
our waste better, invest in science and technology to create new products 
from waste, and adopt more sustainable lifestyles.

The “take-make-dispose” or linear economy model of production and 
consumption is not sustainable. Besides the “3Rs” of reduce, reuse and 
recycle, society must shift mindsets to viewing waste as a resource that 
can be reintroduced into the production cycle. Shifting towards a circular 
economy can keep our precious resources in use for as long as possible.

We also encourage all households to take simple and practical steps to 
save energy, such as by choosing energy efficient appliances, turning off 
electrical appliances when not in use, or taking public transport instead of 
driving. These small steps by individuals go a long way collectively and can 
cut down on household expenditure.

Solar energy is thus far the most promising renewable energy source for 
Singapore. We are significantly accelerating the deployment of solar energy. 
In April 2020, Energy Market Authority announced that we had achieved our 
2020 solar deployment target of 350 megawatt-peak. We are now pressing 
ahead with our plans to reach our more ambitious solar target of at least 
2 gigawatt-peak by 2030. Even then, solar power will only meet around 4% 
of our current annual electricity needs. To decarbonise our grid, we still 
need our other three energy “switches”: natural gas, regional power grids 
and low-carbon alternatives.
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Workers sort through plastic waste at the facility of recycling company Impetus Conceptus. In Singapore, waste contamination remains an issue that prevents many 
items from being recycled.
Image: TODAY

Students at the city's first net-zero energy building at the National University of Singapore, which uses innovative hybrid cooling systems to ensure a comfortable 
and energy-efficient environment.
Image: Rory Gardiner
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Beyond domestic efforts, how is Singapore working with partners 
globally to mitigate and adapt to climate disruptions?

We work actively in international forums to strengthen consensus among 
countries. Singapore is often called upon as a trusted interlocutor to forge 
solutions at international climate negotiations. For example, Minister for 
the Environment and Water Resources Masagos Zulkifli co-facilitated the 
topic of mitigation at COP-24 in Katowice in 2018, and the key outcomes 
of the climate negotiations in Madrid last December. Our decision to make 
an early submission of our enhanced NDC and LEDS to the UN Framework 
Convention on Climate Change (UNFCCC) in March 2020 further reflects 
our commitment to multilateralism and global action.

In the maritime and aviation arena, we work closely with international 
bodies to facilitate the greater adoption of sustainable aviation fuels and 
high-quality marine fuels with lower sulphur content.

Singapore also collaborates with international partners such as the UNFCCC 
and ASEAN to build capabilities and share experiences. Since 1992, we 
have trained more than 130,000 officials from developing countries under 
the Singapore Cooperation Programme, in areas such as sustainable 
development, urban planning, and water and transport management.

Are there trade-offs between pursuing economic growth and 
environmental sustainability?

We have always believed that economic growth can be compatible and 
mutually reinforcing with environmental objectives.

The industrial sector contributes the largest share of emissions at 60%. 
We are working closely with industries to make the necessary adjustments, 
and capture new business opportunities and build their competitive 
advantage in the transition to a low-carbon economy.

For example, the petrochemical industry is a vital sector, not just for 
Singapore, but also for the world. Besides fuel, the industry supplies many 
other products that are needed for our daily lives. The sector also provides 
high-paying jobs with good career progression for Singaporeans and 
creates significant spin-offs to the rest of the economy in areas such as 
logistics and oil trading. The government works closely with businesses 
so that our petrochemical plants are among the best-in-class globally in 
energy and carbon efficiency. We want to be at the forefront of the global 
move towards environmentally sustainable production and seize the new 
opportunities this creates.

We have always 
believed that 
economic growth 
can be compatible 
and mutually 
reinforcing with 
environmental 
objectives.

U R B A N S O LU T I O N S  •  I S S U E 1 7

22

IN
T

E
R

V
IE

W



To bolster its food resilience, Singapore has been moving into urban, vertical 
and high-tech farming.
Image: Sky Greens

Senior Minister Teo on a visit to SP Group, which is working on ultra-high 
powered charging that can charge an electric vehicle in 15 mins or less, down 
from the current 30-40 mins for fast chargers.
Image: Ministry of Communications and Information

What are some initiatives to foster this transformation to a 
low-carbon future?

Singapore has developed a suite of supporting services and facilities 
to serve as a living laboratory to develop, test and validate clean-energy 
technologies in real-world settings. For example, CleanTech Park, 
Singapore’s first eco-business park, provides a platform for clean technology 
companies to come together, cross-fertilise ideas and prototype sustainable 
urban solutions. The intent is to create 20,000 green-collar jobs when it 
is completed by 2030.

Another example is the Renewable Energy Integration Demonstrator - 
Singapore, or REIDS, operated by the Energy Research Institute at 
Nanyang Technological University. REIDS has a microgrid on Semakau 
Landfill, and companies can test the integration of renewable energy 
from solar, wind, tidal, biofuel and fuel cells with smart grid technologies 
in tropical conditions.

We are also working with industries and the research community to 
study new technologies such as carbon capture and low-carbon hydrogen. 
We are investing nearly S$1 billion in new urban mobility solutions and 
a next-generation energy grid. Developing new knowledge and solutions 
in water, energy, land management and food resilience can offer new 
economic opportunities. By tapping such opportunities, our companies 
can turn Singapore into a green growth hub to provide innovative and 
sustainable solutions.

In many ways, this is also the story of Singapore. We have turned constraints 
into opportunities and limitations into success. This is what we intend to do 
with climate change and sustainable growth.

U R B A N S O LU T I O N S  •  I S S U E 1 7

23

IN
T

E
R

V
IE

W



Water saving 
features such 
as rainwater 
harvesting and 
water recycling

Rail network to 
expand to 360 km 
by 2030

100% cleaner 
vehicles by 2040

Active, Beautiful 
and Clean Waters 
Programme

Promoting greater 
stewardship in the 
management of 
green spaces

Park Connector 
Network to extend 
to 500 km by 2030

70% recycling rate 
by 2030

Nature-centric 
neighbourhoods 
based on HDB’s 
Biophilic Town 
Framework

5.5 km2 of nature 
parks and 300 km 
of nature ways 
by 2030

Novel photovoltaic 
(PV) applications—
rooftop and 
building-
integrated PV

Food waste 
segregation in 
commercial and 
industrial premises

9 in 10 peak period 
journeys to use 
walk-cycle-ride 
modes by 2040

Smart lighting and 
cooling system

Centralised 
district-wide 
cooling system
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Building A City In Nature
Greenery and water will be woven into the cityscape 
to reduce urban heat and create thermal comfort for 

residents, while restoring nature into the urban fabric.
Reducing Vehicular Emissions

Private vehicle growth has been capped at zero since 
2018. By 2040, public and shared transport and walk-

cycle-ride will become the preferred travel modes. 

Managing Waste Sustainably
To reduce the waste sent to landfills by 30% by 2030, the 
2019 Zero Waste Masterplan and Resource Sustainability 

Act promote a circular approach to managing waste.

More Energy-Efficient Buildings
To green 80% of buildings by 2030, the Green 

Mark Scheme fosters energy-efficient design such 
as super-low energy and net-zero energy buildings.

ILLUSTRATIONi

As a low-lying tropical island, 
Singapore is particularly 
vulnerable to the threat of rising 
sea levels. Building upon past 
strategies, the city-state has 
adopted a comprehensive plan 
to defend against the effects of 
climate change, and to support 
the global effort towards a low-
carbon future.TEXT: NATHALY GALLEGO & BELINDA TAN

SafeguardingSafeguarding
Singapore’sSingapore’s
FutureFuture

C L I M AT E R E S I L I E N C E
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Scaling up solar 
energy generation 
to 2 gigawatt-peak 
by 2030 

High-tech, high-rise 
indoor farming

Minimum 
reclamation levels 
raised to 4m above 
mean sea levels

Diversifying
import sources

Conservation of 
mangroves as 
coastal protection 
and carbon sinks

Studying new 
technologies such 
as carbon capture, 
utilisation and 
storage, and low 
carbon hydrogen

Tuas Nexus - 
integration of water 
reclamation and 
waste-to-energy 
plants

Adopting new 
coastal protection 
engineering 
solutions

95% of Singapore’s 
electricity comes 
from natural gas

NEWater plants 
supply up to 
40% of the city’s 
current needs

Collection of 
rainfall in 17 
reservoirs

Treatment of used 
water at 4 water 
reclamation plants

S$144 million 
for sustainable 
urban food 
production R&D

Renewable 
Energy Integration 
Demonstrator on 
Semakau Landfill
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Managing Water Sustainably
The “Four National Taps”—local catchment water, imported water, 

reclaimed water and desalinated water—provide a diversified and robust 
water supply to meet an expected doubling of water demand by 2060.

Strengthening Food Supply
To produce 30% of nutritional needs locally by 

2030, the agri-food industry will be transformed 
to be highly productive and climate-resilient.

Diversifying Energy Sources
The “Four Switches” of natural gas, solar power, 
regional power grids and emerging low-carbon 

alternatives will be harnessed to meet all energy needs.

Reducing Emissions From Industry
In 2019, Singapore became the first Southeast 
Asian nation to introduce a carbon tax. To drive 

decarbonisation, industries are supported to move 
towards environmentally sustainable production.

Protecting the Island’s Coastline
A Coastal and Flood Protection Fund with an initial 

S$5 billion was created to protect Singapore from sea-
level rise. Coastal protection efforts are estimated to 

cost S$100 billion over the next 100 years.

U R B A N S O LU T I O N S  •  I S S U E 1 7

27

IL
L

U
S

T
R

A
T

IO
N



Cyclists ride along Central Avenue 
during one of CicLAvia "open streets" 
events on 23 February 2020.
Image: Jon Endow / CicLAvia / Flickr

LOS ANGELES 

CITY FOCUSc

Climate change, widening socioeconomic 
divides and the COVID-19 pandemic—these 
disruptive forces are testing countries 
globally. Amid the turmoil, the city of Los 
Angeles has proven that having a long-term 
plan that tackles environmental challenges 
together with social justice can make all the 
difference in securing a healthy, prosperous 
and sustainable future. 

The Fight ofThe Fight of
the Centurythe Century
TEXT: TOH EE MING

LO S A N G E L E S





Cool coating can reduce surface street temperature by approximately 5°C.
Image: Los Angeles Bureau of Street Services

LA's Green New Deal, launched by Mayor Eric Garcetti, builds on the city's ongoing green momentum.
Image: Al Seib / Los Angeles Times
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The Green New Deal is 
as much about job 
creation, public health, 
equity and economic 
security as it is about 
clean air, clean water 
and a safer environment.

From deadly heat waves to raging wildfires, 
Los Angeles (LA) is witnessing first-hand the 
effects of a climate crisis. The traffic-clogged 
city has been ranked as the United States’ 
smoggiest metropolitan area by the American 
Lung Association in 19 of the last 20 years. 
Beyond environmental concerns, LA also 
grapples with a long-standing homelessness 
crisis, exacerbated by the lack of affordable 
housing. Finally, the COVID-19 pandemic has 
added to the city’s challenges. Clearly, change 
needs to happen—and fast.

“This is the fight of our lives,” said Mayor Eric 
Garcetti in April 2019 as he unveiled LA’s Green 
New Deal (GND), an urgent action plan to remove 
harmful emissions from the city’s buildings, 
transport, electricity and trash. The goal is to 
make all new buildings emissions-free by 2030, 
use renewable energy for all of the city’s electrical 
needs by 2045 and convert all vehicles to electric 
and emission-free models by 2050.

The GND builds on LA’s ongoing green 
momentum. Since its first Sustainable City pLAn 
in 2015, the city has met or exceeded 90% of 
its near-term goals on time or early. With LA’s 
comprehensive and far-sighted policies, it has 
emerged as an exemplar of how a clean energy 
economy can be built on equity and social justice. 
“We are putting economic fairness at the centre 
of our battle against the climate crisis,” Mayor 
Garcetti said. “The Green New Deal is as much 
about job creation, public health, equity and 
economic security as it is about clean air, 
clean water and a safer environment.”

Cooling the City

To reduce the urban heat island effect and cut 
temperatures by 3°C by 2035, the GND proposed 
an overhaul of LA’s urban landscape.

First, heat-trapping streets and sidewalks, which 
make up 15% of the city’s land, were lined with 
“cool pavements”. Since 2015, the city has 
covered 50 city blocks in solar reflective coatings 
and seals to reduce surface temperatures. 
This pilot programme was later expanded to 
vulnerable neighbourhoods.

Second, the mayor’s office appointed LA’s first 
forest officer Rachel Malarich in August 2019 to 
oversee the city’s largest urban forest. The project 
aims to plant at least 90,000 trees citywide by 
2021 and increase the tree canopy in low-income, 
severely heat-impacted areas by at least 50% 
by 2028. This tree-planting effort will provide 
5.67 km2 of shade. Apart from capturing 
stormwater and lowering ambient temperatures 
at night, the greenery of trees will attract people 
and bring communities together.
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Since 2007, volunteers and job trainees at GRID Alternatives Greater Los Angeles have installed over 1,800 solar electric systems for low-income families at no-cost.
Image: GRID Alternatives

Moving Towards Renewable Energy

LA is also pushing towards a zero-carbon 
future. The city plans to invest nearly US$1 billion 
(S$1.39 billion) in green initiatives. It is already 
the top solar city in America, with some 
2.4 gigawatts of installed solar and wind power 
capacity, enough to power 565,000 homes, and 
it will phase out natural gas operations at three 
power plants by 2029.

The urban heat island effect also poses 
challenges for electricity infrastructure and 
peak electricity management, especially for 
vulnerable communities without the means 
to cool their homes. In 2018, the Los Angeles 
Department of Water and Power voted to spend 
US$100 million (S$138.83 million) over five years, 
so that 45,000 households could share in energy 
savings. Similarly, the California Low Income 
Weatherization Program gives needy households 
access to community solar, helping them save 
40% or more in energy usage per property.

Over the past six years, 
the Los Angeles 
Cleantech Incubator 
has created 1,700 jobs 
and generated more than 
US$379 million in long-
term economic value.
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Mayor Garcetti with the Department of Water and Power as they release the final 20,000 of 96 million shade balls at the LA Reservoir in 2015. These shade balls 
keep contaminants out of the water and reduce evaporation of the reservoir.
Image: ZUMA Press, Inc. / Alamy Stock Photo

The clean energy sector has been one of the 
nation’s fastest-growing sectors. Despite a 17% 
employment fall in this sector in May 2020 due 
to the COVID-19 pandemic, a coalition led by the 
LACI has proposed a US$150 billion (S$208.25 
billion) federal stimulus proposal to prioritise the 
clean energy industry in the nation’s economic 
recovery efforts.

Tackling Social Equity with Green Jobs

After New York City, LA has the second-highest 
number of homeless people in the United 
States. “Angelenos are saying ‘yes’ to the 
housing, healing and hope our unhoused 
neighbours need, and the city is marshalling 
every resource to confront this crisis,” Mayor 
Garcetti told Urban Solutions.

LA is integrating environmental policies with 
solutions to social problems like low-income 
jobs and costly housing. The GND plans to 
create 400,000 “green jobs” by 2050. Over 
the past six years, the Los Angeles Cleantech 
Incubator (LACI) has created 1,700 jobs in the 
cleantech sector and generated more than 
US$379 million (S$526.17 million) in long-term 
economic value.
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Mayor Garcetti checks in with young Angelenos to hear their concerns about COVID-19 and answer questions about the future of the city and their safety.
Image: Eric Garcetti / Flickr

Union Station Homeless Services and L.A. Family Housing Outreach Team conduct street medicine rounds along Arroyo Seco in South Pasadena on 21 April 2020.
Image: County of Los Angeles
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Looking Ahead

LA has been nimble in dealing with immediate 
threats like COVID-19, thanks to policy responses 
it has developed to climate change and inequality.

LA is also collaborating with other cities in global 
recovery efforts. Mayor Garcetti is the current 
Chair of C40 Cities, a group of 96 mega-cities 
taking bold action on climate change. Under his 
leadership, LA has been active within the C40 
networks for Climate Change Risk Assessment, 
Cool Cities, Private Building Efficiency, Mobility 
Management, Low Emissions Vehicles, Land Use 
Planning, Transit Development and Waste 
to Resources.

Sustainability and social justice have become 
LA’s core values because of long-term planning 
and a newfound urgency. As Mayor Garcetti said 
when announcing the GND, “Los Angeles will 
continue to set an example, and invest in a future 
Angelenos want their children to inherit—one that 
continues to provide opportunity and prosperity 
to its residents.”

The Battle Against the Global Pandemic

Thanks to LA’s large-scale social responses 
to the most vulnerable, it was able to move 
quickly to protect its citizens when COVID-19 
began disrupting life in the United States in 
February 2020.

In April, Mayor Garcetti announced that 
any LA resident could get a COVID-19 test
—making LA the first major US city to extend 
testing to asymptomatic people, beyond priority 
groups like frontline workers.

To prevent the virus from spreading among the 
homeless, LA officials launched Project Room 
Key and moved thousands of homeless people—
many of whom were seniors or medically at-risk—
from the streets to hotel and motel rooms.

Los Angeles will continue to invest in a future 
Angelenos want their children to inherit—one that 
continues to provide opportunity and prosperity 
to its residents.

U R B A N S O LU T I O N S  •  I S S U E 1 7

35

C
IT

Y
 F

O
C

U
S



OPINIONo

Jakarta is sinking faster than any other big city. 
Despite this, Jakarta Governor Anies Baswedan is 

optimistic that collaboration, community action and 
a focus on transportation in Jakarta’s climate 

mitigation and adaptation strategies will alleviate 
the threats of climate change to the city.

With Collaboration, JakartaWith Collaboration, Jakarta
Can Battle Climate ChangeCan Battle Climate Change

V I E W P O I NT

A N I E S B A S W E D A N



to the nation, it accounted for no less than 
17% of the national GDP in 2019. This places 
great expectations on Jakarta, as other cities 
in Indonesia and the wider region look to it as 
a centre of economic activity and leadership.

Jakarta Regeneration Plan

To tackle the unprecedented climate crisis, 
the Jakarta city government has introduced 
the Jakarta Regeneration Plan, a series of 
collaborative climate action strategies that 
build on the collective efforts of government, 
businesses, non-profit organisations and the 
community. The Plan seeks to transform our 
infrastructure and urban spatial policies to 
ensure sustainable community development, 
with a focus on the transportation sector, which 
contributes more than half of Jakarta's climate-
damaging emissions.

First, the Plan aims to reduce private vehicle 
usage by transitioning from private vehicle-
oriented development to transit-oriented 
development. This includes working with bus 

To tackle the unprecedented climate crisis, the 
Jakarta city government has introduced the Jakarta 
Regeneration Plan, a series of collaborative climate 
action strategies.

Climate change is a universal problem, and its 
scale and impact are unprecedented. As humans 
are responsible for the changing climate and its 
effects, we must ensure that our actions do not 
cause further damage to our environment. The 
clock is ticking—the time to act is now.

In our city of Jakarta, we are learning the lessons 
of climate change the hard way. Extreme weather 
and flooding have been a perennial problem for 
Jakarta, and over the years, they have become 
more frequent and severe. The longer-than-
usual dry season (musim kemarau) degrades 
the air quality, and changes in weather patterns 
threaten our food supply and exacerbate sea 
level rise and flooding. Climate change also 
poses socio-economic risks such as disruptions 
to our children’s school activities due to floods; 
such effects are not easily measured but they 
are critical to the long-term development and 
well-being of our people.

Jakarta is one of the largest cities in Southeast 
Asia, with 10 to 14 million residents commuting 
on a typical workday. As the capital city of 
Indonesia and the largest economic contributor 
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and rail operators to expand and integrate 
all public transport modes into the one-fare 
Jak Lingko system. To date, public mini vans, 
minibuses and microbuses, which serve up to 
one million passengers daily, have gradually 
joined the integrated system. The public 
transport fleet and passengers have doubled 
since 2017, and the public transit coverage 
has risen to around 80% of the Jakarta area.

Second, we aim to reduce commuting time by 
providing more affordable high-rise housing near 
the city centre. Through the Zero Down Payment 
(DP 0) scheme, we are providing incentives to 
private developers to build affordable high-rise 
housing in the city centre. This will potentially 
shift the city’s residential population from the 
peripheries closer to the city centre or to a public 
transport node, further reducing travel time and 
dependencies on private vehicles.

The third strategy is to address underinvestment 
in basic services such as access to clean water 
and waste management facilities. To reduce 
our dependency on the massive Bantar Gebang 
landfill site in Bekasi district, we aim to reduce 
waste production by 30% and increase waste 
treatment by 70% by 2025. Through the Samtama 
Movement (Joint Waste Responsibility), we are 
working with the central government, businesses, 

community and other stakeholders to raise 
awareness on the concept of “reduce, reuse, 
recycle” in managing our waste.

The Jakarta Regeneration Plan also includes 
kampong development. We have introduced the 
concept of Community Action Planning, focusing 
on communal planning and execution to prepare 
residents for climate change mitigation. In South 
Jakarta’s Cipete Selatan Village, for example, 
residents had worked together since 2012 to 
build 17 infiltration points along the road and in 
the housing estate. This helped alleviate flooding 
in 2020, when areas of the estate with infiltration 
wells were spared the widespread flooding that 
afflicted surrounding areas.

The Way Forward

To date, Jakarta’s initiatives for environmental 
improvement have produced some positive 
results. Our air quality has shown a noticeable 
decrease in PM2.5 concentration levels, with a 
reduction of 21.9% since 2017. This achievement 
was proudly celebrated by Jakarta residents 
through the popular #JakartaLangitBiru social 
media posts. Jakarta's efforts have also been 
welcomed by the central government 
of Indonesia. 
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The Plan includes 
kampong development 
and community action. 
In Cipete Selatan Village, 
residents worked together 
to build 17 infiltration 
points that spared the 
estate in the 2020 flood.

The success of this plan is certainly not solely 
through the efforts of the Jakarta government. 
Over the past two years, the Government of 
Jakarta has coordinated and collaborated 
with the central government, academics, and 
environmental organisations such as C40 Cities, 
WRI Indonesia, Institute for Transportation 
and Development Policy, Vital Strategies and 
ICLEI–Local Governments for Sustainability, 
among others.

But Jakarta's work is far from finished—much 
remains to be done, and our efforts must 
continue. Jakarta has committed to the Paris 
Agreement to keep global temperature rise below 
2°C above pre-industrial levels. It takes a pooling 
of resources and considerable, concerted and 
continuous efforts to realise the Paris Agreement 
goals and beyond. 

Climate change is a global existential challenge 
that affects every city, large or small, and solving 
the challenge requires collaboration with many 
parties. More than ever before, Jakarta and 
other cities across the globe must work together 
to face this urgent climate threat, and build a 
liveable, sustainable and healthy environment for 
all. Let us join hands to achieve our ambitious 
carbon emissions reduction targets and eradicate 
this global challenge together.
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OPINIONo

Benjamin Horton, Director of the Earth Observatory of 
Singapore at the Nanyang Technological University, 
says city leaders must stay focused on long-term 

climate action by understanding, communicating and 
making decisions based on sound climate science.

To Combat Climate Change,To Combat Climate Change,
Cities Need Critical Cities Need Critical 

Environmental IntelligenceEnvironmental Intelligence

V I E W P O I NT

B E N JA M I N H O RTO N



Report highlights that the “failure of climate 
change mitigation and adaption” is the number 
one risk by impact and number two by likelihood 
over the next 10 years.

There is great urgency to climate change 
initiatives like those under the 2015 Paris 
Agreement, where nearly all United Nation 
member states pledged to reduce their carbon 
emissions as soon as possible and do their 
best to keep global warming below 2°C, while 
pursuing efforts to limit it to a 1.5°C increase 
above pre-industrial temperatures.

However, maintaining public attention on 
climate change and sustaining the necessary 
measures to curb it have been tough. Perhaps the 
consequences of human-driven climate change 
seem abstract, technical or too far in the future 
for continual attention. With a 24-hour news cycle, 
the priorities of city leaders are easily diverted to 
the latest issues and more immediate crises.

Even now, as the world battles the COVID-19 
pandemic, there are concerns that climate 
change might be put on the political back-burner, 
or that short-term fixes to aid recovery from 

Determining the rates, mechanisms and geographic 
variability of sea-level change is a priority science 
question for the next decade of ocean research.

In 2018, international climate action was 
revitalised when activist Greta Thunberg began 
her weekly protests in front of the Swedish 
parliament for the government to meet its 
carbon emissions target under the Paris 
Agreement. Thunberg’s protests went viral on 
social media and news organisations picked 
up on her call to action. This has since inspired 
a worldwide movement, pushing climate action 
up the public agenda.

There is increasing awareness of the looming 
impact of climate change on the environment 
and human life as we know it. One key focus has 
been on rising sea levels, an area of research 
I have been engaged in for 25 years. Rising 
seas increase the vulnerability of cities and 
the associated infrastructure that line many 
coastlines around the world because of flooding, 
coastal erosion, degradation of coastal habitats 
and salinisation of surface and ground waters.

The challenge of climate change is immense, 
yet the solution has been clear for more than 
two decades: governments must take aggressive 
action to curb greenhouse gas emissions. The 
World Economic Forum’s 2020 Global Risks 
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the pandemic may have adverse environmental 
consequences, like stimulating the economy 
through subsidies for fossil fuel-heavy industries. 

However, as UN Secretary-General Antonio 
Guterres recently emphasised at the launch of 
the World Meteorological Organisation's State 
of the Climate report, “it is important that all 
the attention that needs to be given to fight this 
disease does not distract us from the need to 
defeat climate change.”

How do we sustain the momentum of climate 
action over the long-haul? I would argue that it 
starts with giving individuals and city leaders 
critical environmental intelligence and data. 
Scientists recognise that only by understanding 
the physical processes driving global and 
regional changes can we predict the impact of 
rising seas. City leaders must recognise that this 
intelligence does not just belong to the realm of 
scientific research. They must themselves know, 
communicate and make sound decisions based 
on what is uncovered.
 
For instance, our research at the Earth 
Observatory shows that the amount of sea-level 
rise will vary from place to place, based on rates 
of land subsidence and uplift, the strength of 
ocean currents and the force of gravity. 

For city leaders, this means that they need to 
have robust and dynamic local projections of the 
impact of climate change and rising sea levels, 
specific to their city.

Coastal cities, especially, need to invest in the 
science of sea-level rise—by funding institutions, 
scientists and research programmes. This 
is the only way our leaders can possess the 
environmental intelligence and data they need 
to plan ahead and take measures to meet the 
challenge of climate change.

Besides sea level change, the trend towards 
more frequent extreme weather events, such 
as droughts, wildfires, heavier rains and storms, 
underscores how important it is for cities to 
enhance their understanding of and ability to 
predict and manage climate risks.

This holds true even during a crisis like the 
COVID-19 pandemic, which has stalled scientific 
fieldwork and may even start to affect the 
monitoring of the climate. This is a dangerous 
situation. As Petteri Taalas, secretary general of 
the World Meteorological Organization, warns 
in a Guardian article, “the COVID-19 pandemic 
poses an additional challenge and may 
exacerbate multi-hazard risks at a single-country 
level. Therefore, it is essential that governments 
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City leaders need to have 
robust and dynamic local 
projections of the impact 
of climate change and 
rising sea levels, specific 
to their city.

pay attention to their national early warning 
and weather-observing capacities despite the 
COVID-19 crisis.”

If anything, the notable falls in air pollution, 
due to city lockdowns around the world to curb 
the virus, demonstrate that collective efforts 
can have a significant, positive impact on the 
climate. While city leaders must address urgent 
priorities such as COVID-19, they should also 
remain focused on climate change mitigation.

At the Asian School of the Environment and 
the Earth Observatory of Singapore, we are 
urgently investing in the science of sea-level 
rise. Determining the rates, mechanisms and 
geographic variability of sea-level change is a 
priority science question for the next decade 
of ocean research.

City leaders, too, must see this as a priority. 
Only when armed with critical environmental 
intelligence about sea-level and weather 
changes can they keep the heat on climate 
action—instead of the planet.
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In Florida, average annual losses for residential real estate due to storm surges amount to US$2 billion (S$2.78 billion) today. By 2050, this is projected to rise up to 
US$4.5 billion (S$6.25 billion).
Image: One Shot from Pexels

ESSAYe

Dr Spencer Glendon is an economist and senior fellow at Woods 
Hole Research Center, a scientific research organisation that studies 
climate change impacts and solutions.

C L I M AT E I N S TA B I L IT Y

D R S P E N C E R G L E N D O N

Real Estate, Redefined:Real Estate, Redefined:
Location, Duration,Location, Duration,
RegulationRegulation



and yet too cold for existing glaciers 
to melt away. Glaciers expanded 
in the winter and contracted in 
the summer, but the minimum, 
maximum, and average size stayed 
the same.

Moreover, this stabilisation was at 
a temperature that was ideal for us: 
predictable and mild, with no place 
on earth too hot for humans to live. 
Sure, there were fluctuations, but 
weather patterns stayed in familiar 
ranges and the past was a good 
guide to the future.

This unprecedented equilibrium 
gave humans a chance to stop 
chasing good weather. The nice 
places stayed nice. A stable 
climate allowed for settlement, 
planning, investment and wealth. 
Humans began behaving quite 
differently, gradually developing 
the place-based institutions we 
now call civilisation.

In this environment real estate 
developed its mantra, “location, 
location, location.” Find the 
best location and own it for the 
long term.

That was good guidance in a stable 
world. What will we do now that the 
era of stability is over?

All of civilisation as we know it 
was built during a time of climate 
stability. There were hotter years 
and colder ones, wetter and drier, 
but the average was stable. This 
stability is evident in the language 
we use to describe places: London 
is rainy, India depends on the 
monsoon, and mountain snowmelt 
feeds the valleys of northern 
California throughout the summer. 
We use the present tense but imply 
that is how these places are, have 
been and will be.

For the first 95% of human 
existence—roughly 200,000 years
—talking about location this way 
would not have made sense as 
the earth’s climate was constantly 
changing. Over millennia glaciers 
expanded and receded thousands of 
kilometres, and the oceans rose and 
fell by hundreds of meters in inverse 
proportion to one another.

In a world in which the climate 
was always changing, how did our 
ancestors live? On the move. They 
were nomads.

Around 10,000 BC, however, the 
climate stabilised. The atmosphere 
reached a composition at which it 
trapped just enough heat that it was 
too warm for new glaciers to form 

Real estate 
developed its 
mantra, ‘location, 
location, location’, 
in a stable climatic 
environment. 
What will we do 
now that the era 
of stability is over?

After taking for granted the environments in which investments 
are made, the real estate industry has been forced to adapt to 
a world threatened by climate change. Forget the old mantra of 
“location, location, location”, says Dr Spencer Glendon. It is time 
for a new model that incorporates development with shifting 
profitability and regulatory action.
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Drivers manoeuvre through floodwater after torrential rains in Alexandria, Egypt. Extraction of ground water is causing the land to subside while the 
Mediterranean Sea rises.
Image: Ibrahim Ramadan / Anadolu Agency via Getty Images

Here is a short list of predictions 
made in climate publications in 
the 1970s and early ‘80s: warmer 
average temperatures, a wider range 
of temperatures (more extreme heat 
but not correspondingly fewer days 
of extreme cold), more record hot 
nights than days (an atmosphere 
that traps more heat does not allow 
the earth to cool as much during 
the night), later winter and earlier 
spring, more deluges and fewer 
gentle showers, increased drought 
and wildfire, receding glaciers, rising 
sea levels, hurricanes and typhoons 
at higher latitudes.

Sound familiar? It turned out that 
climate scientists had offered 
mankind’s first good long-term 
forecast and here it was lying 
unused, even by people whose work, 
wealth and way of life depended 
on location in the physical world.

Consider the Nile Delta. Home to 
Cairo and Alexandria, this region’s 

history spans nearly from the 
dawn of what we call civilisation to 
today. Looking from a satellite, it is 
obvious why this green fan on the 
northeastern edge of Africa was 
attractive to settlers. The regular 
patterns of rainfall and snowmelt 
in the mountains further south 
provided a freshwater lifeblood, 
while the Mediterranean Sea offered 
cooling breezes and other benefits.

Yet now, this delta is a good 
place to see the consequences 
of climate change. Consider that 
list of climate predictions: Cairo 
is hotter on average and has more 
extremes; the flow of the Nile 
is altering due to changing 
seasonal timing and shrinking 
snowpack on the mountains; and 
the country upstream, Ethiopia, 
is coping with intense rainfall by 
building huge dams.
 
At the same time, the 95 million 
Egyptians living in that little green 

Location

I spent more than two decades in 
academia and finance studying 
prosperity and calamity in many 
countries, looking intently at the 
successes and failures of cities, 
regions, countries and industries. 
My approach was to consider 
factors that, while not radical, fell 
outside of standard orthodoxies.

In this spirit I started investigating 
climate science: I figured it might 
be insightful and no one talked 
about it at work. Early in my 
inquiry I noticed something I had 
overlooked in my databases, 
spreadsheets, conversations and 
research trips: the physical world.

I discovered that while finance and 
economic models were considered 
fantastic if they did better than 
a random number generator, 
climate science had produced a 
set of explanations of the past and 
predictions about the future that 
were uncannily accurate.
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Road markings appear distorted as the asphalt starts to melt due to the high temperature in New Delhi, India. In June 2019, temperatures touched 48°C, the hottest 
June day in the Indian capital on record.
Image: Harish Tyagi / EPA

Share of decade spent in drought in the Mediterranean region. Drought is defined as a rolling 3-month period with Average Palmer Drought Severity Index <-2.
Image: Woods Hole Research Center

How will the real estate industry 
change as the climate does? I 
recommend fewer spreadsheets, 
more maps and more walks outside. 
Everyone involved must become 
more aware of the physical world 
and how it is changing.

I was speaking with an executive 
whose company recently sold large 
properties in Houston to global 
investors. “They didn’t ask about 

fan are extracting ground water, 
causing the land to subside while 
the Mediterranean Sea rises. 
The Nile Delta no longer is what 
it was and the environmental 
trends highlighted above are set to 
continue. The Egyptian government 
is now developing new locations 
in the desert for urbanisation. The 
story of Jakarta is eerily similar. 
Indeed every city in the world faces 
new physical challenges.

I recommend 
fewer spreadsheets, 
more maps and 
more walks 
outside.
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Residential apartments are seen next to the dried-up Ratanpura lake on the outskirts of Ahmedabad.
Image: REUTERS / Amit Dave

Just as the real 
estate industry 
will become more 
aware of the 
physical world, so 
too will financial 
markets. When 
it does, capital 
will dry up not 
just spatially, 
but temporally.

flooding,” he told me. Not asking 
detailed questions about flooding 
in Houston is obviously gross 
negligence now (and will likely be 
germane in future lawsuits), but 
the difficult prospects for Houston 
were available to people who 
queried climate models long before 
the “1-in-100” and “1-in-500 year” 
floods started arriving multiple 
times a decade. Everyone in real 
estate needs to start incorporating 
the probable futures ahead when 
making decisions.

Over the last year, scientists at 
the Woods Hole Research Center 
and I participated in a research 
project with McKinsey & Co. about 
physical risks associated with 
climate change. This research 
shows clearly that climate change 
will not disrupt civilisation through 
marginal change. It will do so by 
crossing thresholds.

Only a small fraction of homes, 
subways, or buses in Western 
Europe have air conditioning. 
As summers get hotter, sleeping, 
commuting, and working 
become miserable and offices 
need new heating, ventilation, 
and air conditioning (HVAC). In 
North America the grades of 
concrete used in the past are now 
inappropriate given the frequency 
of very hot days. Sewer systems 
everywhere need to increase their 
capacities because new storms 
contain so much more water. 
Drought and wildfire are persistent 
problems in Mediterranean climates 
that used to get just enough rain 
to sustain their flora and fauna. 
Now, though, they face near 
permanent drought—crossing 
a new environmental threshold.

If you develop, own, manage or 
occupy real estate, it should be a 
fiduciary responsibility to know the 
thresholds of your buildings and the 
infrastructure on which they rely.
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Charred cars and buildings in the aftermath of a forest fire in Mati, a northeast surburb of Athens, Greece in July 2018.
Image: Yannis Kolesidis / EPA / EFE

risk. A common misconception 
is that climate change is 
principally an insurance problem. 
Insurance companies do need to 
incorporate good climate science 
to understand risks and many are 
seriously lagging in their efforts, 
but it is essential to keep in mind 
two things insurance companies 
generally do not offer: policies that 
protect land value and policies 
that last longer than a year.

As one expert at a leading 
reinsurance company explained 
to me, “The first flood is an 
insurance problem as the policy 
pays to replace the windows and 
fix the lobby. The second flood 
probably is as well. After that each 
subsequent flood is an equity 
problem” because prospective 
buyers and lenders start to dry up.

This is where regulation comes in.

Australia’s fragile climate. The 
record temperatures behind the 
unprecedented fires during the 
2019-2020 season, according to 
a paper by scientists Benjamin 
Sanderson and Rosie Fisher, are 
likely to be roughly average by 
2040, unless emissions are curbed.

How does this knowledge 
affect your willingness to offer 
a 30-year mortgage?

First of all, the real estate 
industry should embrace climate 
science. It is mankind’s first good 
environmental forecast. It can 
be your guide. As I have shown 
above, its findings have been 
borne out by recent events and 
will become intuitive.

Second, do not expect someone 
else to tell you the risk for your 
industry. In particular, do not 
mistake the risks of climate 
change with regular insurance 

Duration

Just as the real estate industry will 
become more aware of the physical 
world, so too will financial markets. 
When they do, capital will dry up 
not just spatially, but temporally. 
Equipped with good information 
about prospective climate 
outcomes, buyers, borrowers and 
lenders will all start asking not 
just “where?” but “for how long?” 
about every asset’s profitability, 
insurability and even viability.

Perhaps the most obvious 
application of climate science 
in finance will be by major banks 
and global investors who start 
to look at places in the world that 
will cross thresholds of extreme 
heat, overwhelming rainfall, wildfire, 
drought and sea level rise in the 
next 10, 20 or 30 years and simply 
decide not to invest or offer long-
term loans in such places.

This is what I call the coming 
disappearance of duration. Consider 
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Children play in the overflowing water along the banks of Ciliwung River, East Jakarta in February 2018.
Image: World Meteorological Organisation / Kompas / Agus Susanto / Flickr

People seek refuge at Mallacoota Wharf in Victoria, Australia, as bushfires closed in, in December 2019.
Image: @Travelling_aus_family
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To achieve net zero, we need action 
by every investor, developer, landlord, 
and tenant from every city in every 
country. It is actually straightforward. 
Zero is clarifying.

tells us how to regain equilibrium: 
net zero emissions of heat-trapping 
gases, especially CO2 and methane. 

Construction materials like steel 
and cement, heating, lighting and 
other facets of real estate account 
for a huge share of emissions. In 
addition, city planning and building 
have a massive influence on 
transport-related emissions.

To achieve net zero, we need 
action by every investor, developer, 
landlord and tenant from every 
city in every country. I concede 
that this sounds dramatic, but it 
is actually straightforward. Zero 
is clarifying. It is not some opaque 
ESG (Environment, Social and 
Governance) score.

What is also clear is the only way 
to get there: regulation. Confronting 
the loss of wealth that is likely 
from climate change has to involve 
coordination. If every reader of 
this magazine tells the officials in 
the places where they live, work 

and invest that net zero has to be 
a non-negotiable goal, and that we 
need to prepare our communities 
for the environmental changes 
that are inevitable, we will be on 
the right path.

In real estate this will be largely 
through enlightened building codes, 
science-informed bond ratings, 
smarter infrastructure, retrofitting 
and giving nature more space in 
the city. The same frameworks that 
illuminate risks can be used to guide 
good, long-term decisions.

I know mitigating climate change 
is daunting, but take a walk and 
look around you. This civilisation 
is worth keeping.

Regulation

If we act quickly, we can make 
changes that allow people to 
continue working and living 
in a world that might be more 
challenging and expensive but 
similar enough to the past for 
peace of mind.

If we do not, a rapidly changing 
climate will cause suffering that 
is hard to conceive of and likely 
induce migration in numbers that 
are far beyond any precedent. 
But going back to the impermanent 
nomadism of our ancestors would 
be unviable.
 
How do we preserve civilisation’s 
great sources of wealth (and here 
I mean not principally monetary 
wealth, but the institutions, 
cultures, norms and systems 
that constitute civilisation)?

By returning to stability.

The good news is that the same 
science that accurately foretold the 
changes we are now experiencing 
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Technology and innovation can help overcome the challenges that urbanisation faces. 
Image: © Tampatra / Adobe Stock

ESSAYe

Robert Opp is UNDP’s Chief Digital Officer, leading an organisation-
wide effort to harness the power of new technology to deliver 
more and better results in the countries and communities in which 
UNDP works.

Making Cities Liveable withMaking Cities Liveable with
Technology and PartnershipsTechnology and Partnerships
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technology for positive, sustainable 
change in urban environments. 
We use data to predict disasters, 
and draw on technology solutions 
to increase access to public 
services; reduce inequality and 
marginalisation; and make 
individuals, businesses, economies, 
and societies more prosperous.

This work is guided by our Digital 
Strategy, which focuses on using 
digital technologies to improve 
both our partnerships for solving 
development challenges, as well 
as the quality, efficiency, relevance 
and impact of UNDP’s work.

The UNDP Global Centre for 
Technology, Innovation, and 
Sustainable Development—our 
smart cities “hub” in Singapore— 
plays an important role in this effort. 
The Global Centre is leading smart 
city initiatives and collaborations 
around the world. It is building 
smart city knowledge and expertise 
across the UNDP system—all in 
partnership with the public and 
private sectors, the academia, 
and civil society. The goal is to 
use technology and innovation to 
develop adaptable, inclusive and 
sustainable cities.

Urbanisation is the great enabler 
and disruptor of the twenty-
first century. It has driven major 
challenge and change, including 
increased inequality, accelerated 
climate change, and led to 
overcrowding in cities. With 2.5 
billion more people projected to 
be living in cities by 2050, we need 
urgent action so that urbanisation, 
rather than creating more 
challenges, improves prosperity, 
enables better access to public 
services, and delivers the possibility 
of better and longer lives.

Technology, driven by talent, 
ingenuity, partnerships, and engaged 
and empowered citizens, can help 
accelerate this positive change. This 
is the premise of a “smart city” or a 
“future city” – an urban environment 
where technology and innovation, 
combined with sound policies and 
inclusive institutions, can improve 
lives and livelihoods. Developing 
countries, where urbanisation is 
happening fastest, need to take 
advantage of the opportunities 
offered by smart cities.

At the United Nations Development 
Programme (UNDP), we work 
with many partners to apply 

Technology has the potential to improve the lives of millions 
living in cities, but it can also pose challenges. As more people 
move to live in urban areas in the next 30 years, the United 
Nations Development Programme is tapping both technology and 
partnerships to make cities adaptable, inclusive and sustainable.

Technology, 
driven by talent, 
ingenuity, 
partnerships, 
and engaged 
and empowered 
citizens, can help 
accelerate positive 
change from 
urbanisation.
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An earthquake simulation exercise was organised in kindergartens in Kapan, Armenia, to test and exercise the emergency response and preparedness of all 
personnel and children.
Image: UNDP Armenia

Technology can 
help to develop 
citizen-centric 
solutions and 
catalyse innovation 
more broadly. But 
it can also present 
challenges. 

this adaptability. For example, 
in the Armenian city of Kapan, 
the UNDP and partners have 
established a city resilience team 
to refine and strengthen disaster 
response, risk reduction and 
preparedness. We apply Geographic 
Information System, or GIS, 
technology to risk-assess locations 
across the city and use sensor data 
to trigger warning alerts.

In Vietnam, UNDP and the 
city of Da Nang are shaping a 
“CityLab” to embed innovation and 
experimentation into the delivery 
of public services. We have worked 
with the city authorities to improve 
public engagement by using 
chatbots and other experiments 
to identify citizen priorities. These 
tools generate more citizen 
interaction with government, 
providing policy experts and other 
decision-makers with greater 

Building Adaptable Cities 
Using Agile Governance

Adaptable cities proactively engage 
with the causes and effects of 
rapid urbanisation and other 
shocks, particularly climate change. 
City leaders have to make cities 
more resilient, build clean and 
healthy environments for citizens, 
and identify how all sectors can 
support this work. To achieve 
all these outcomes, smart city 
governance needs to be responsive, 
participatory and agile.

To be able to quickly identify 
challenges and opportunities, smart 
city governance requires data, a 
key tool. To get this data, platforms 
and spaces can be created for 
citizens and organisations to share 
their thoughts. This allows a city to 
adapt and respond to the needs and 
realities of its citizens.

UNDP is working with cities around 
the world to draw on data to achieve 
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The rise of e-commerce has led to a proliferation of delivery services, while inadvertently contributing to road traffic.
Image: Lou Linwei / Alamy Stock Photo

Smart city 
governance needs 
to be responsive, 
participatory 
and agile, able 
to identify and 
respond to wide-
ranging impacts 
of technology.

insights into the lives of citizens, 
and allow them to build solutions 
that meet citizen needs.

Technology can help to develop 
citizen-centric solutions and 
catalyse innovation more broadly. 
But it can also present challenges. 
For example, the sharing economy 
and e-commerce, both driven by 
technology, can improve last-
mile urban infrastructure and 
stimulate local innovation. They 
may also increase congestion 
and worsen inequality due to 
insecure employment. Smart 
city governance must be able to 
quickly identify and respond to 
such wide-ranging impacts.

Shaping Inclusive Cities 
with Technology

In cities, disparate groups live and 
work alongside each other: the rich 
and poor, rural migrants and urban 
dwellers, and people with all levels 
of education. This coexistence 
can sometimes lead to division, 
inequality and conflict. 

Cities must be shaped to be 
inclusive spaces, where no one 
is left behind. This includes 
prioritising the rights of citizens, 
particularly when collecting, 
aggregating and sharing data. 
In China’s city of Guiyang, our 
work with the local government 
resulted in a set of indicators for 
inclusiveness, such as housing 
affordability and availability, public 
safety, and environmental measures, 
which are now being tracked for 
the provision of public services. 
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The Municipal Government of Chongqing offers free training courses for rural migrant workers to equip them with the skills needed to make a decent living.
Image: Li Wenyong / World Bank / Flickr

Technology 
itself is not 
always inclusive. 
3.6 billion people 
in the world still 
do not have 
Internet access. 

In El Salvador, UNDP works with 
national authorities to design, 
implement and monitor evidence-
based citizen security policies 
founded on a comprehensive and 
prevention-oriented approach. 
These are focused on reducing 
different forms of violence and 
crime across the country.

Technology can play an important 
role in building inclusive cities, such 
as by making public service delivery 
more effective. In Bangladesh, 
wholesale digital transformation 
by local government agencies with 
the UNDP has revolutionised public 
service delivery. The poorest and 
most marginalised communities 
usually travel days to access public 
services. Through a new nationwide 
network of more than 5,000 digital 
access centres, all citizens can get 
easier access to both public 

and private services. Now, 
public services and government 
support are only a short journey 
away. With reduced bureaucracy 
and travel time, this has saved 
two billion days of time and 
an estimated US$8 billion 
(S$11.1 billion) in costs.

Yet, we need to be aware that 
technology itself is not always 
inclusive. 3.6 billion people in the 
world still do not have Internet 
access. Digital literacy remains 
a global challenge, and women 
and girls have lower access to 
and ownership of technology. 
Similarly, data-driven approaches 
may exclude “hidden” populations, 
which are often not included in data 
collection efforts. Cities need to 
identify and tackle these issues, to 
avoid exacerbating the digital divide.
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In Mombassa town, many children can be found at the dumpsite collecting metals and plastic.
Image: Stars Foundation / Flickr

With technology, 
scarce natural 
resources can be 
smartly distributed 
and managed so 
that cities become 
zero-waste and 
have sustainable 
environments.

that add value by leveraging new 
technologies. These technologies, 
in turn, have reduced the barriers to 
entry to this sector, allowing these 
small businesses to succeed.

Contributing to the urban fabric 
are the private sector, academic 
institutions, civil society and other 
organisations—and we need to 
engage with all of them to build 
sustainable cities. For example, 
the city of Seoul has partnered 
with a private IT firm to develop the 
Clean Construction System (CCS), 
which digitalises and standardises 
the administration of public 
constructions. The CCS discloses 
the information of the construction 
projects to citizens, including the 
management of resources and 
payment to sub-contractors. Such 
public infrastructure management, 
coupled with transparent and 

Ensuring Sustainable Cities 
Through Partnerships

Sustainability should be treated 
as a fundamental component in 
building the cities of the future. 
Cities have been dominated by 
the linear economy: take, make, 
use and dispose. We need to shift 
from a linear economy to a circular 
economy, with more efficient 
production and all waste channelled 
back into use.

With technology, scarce natural 
resources can be smartly distributed 
and managed so that cities become 
zero-waste and have sustainable 
environments. In Kenya, the 
national government and UNDP are 
exploring how a circular economy 
approach can improve urban 
waste management. This includes 
identifying new technologies for 
recycling and composting. This 
work is also focused on building and 
supporting small-scale businesses 
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Seoul shares ‘Clean Construction System’ practices with the Ministry of Infrastructure of Ukraine, which was applied in a road reconstruction site in Kyiv.
Image: Andrey Krepkikh / UNDP in Ukraine

Solar panels on the roof of factories in Singapore. By 2030, Singapore will ramp up its solar capacity by more than seven times from current levels.
Image: Aerial / Alamy Stock Photo
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Technology can be 
transformational, 
allowing us to 
build genuinely 
smart cities that 
are adaptable, 
inclusive and 
sustainable urban 
environments.

Concluding Thoughts

Urbanisation is a powerful force 
for reducing inequalities, eliminating 
poverty and addressing climate 
change and other global challenges. 
In this context, technology can be 
transformational, allowing us to 
build genuinely smart cities that 
are adaptable, inclusive and 
sustainable urban environments. 
Smart cities have a unique 
opportunity to save the lives of 
millions of people, improve the lives 
of billions and shape urbanisation 
to be a force for good.

As part of our Digital Strategy, 
the UNDP and its Global Centre 
in Singapore are accelerating the 
use of digital technologies to solve 
development challenges, including 
those posed by rapid urbanisation. 
We want cities to work for all 
citizens and the 2.5 billion more 
people who will call them home 
over the next 30 years.

accountable public information, is 
the backbone of sustainable cities 
where citizens are empowered and 
the government is trusted. Since 
2016, the UNDP Global Policy Centre 
in Seoul has been sharing the CCS 
and other innovative policy tools 
with partner cities like Da Nang in 
Vietnam, Kampala in Uganda, as 
well as in five other countries for 
adoption in local contexts.

In understanding how technology 
enables sustainable cities, we 
must also consider any negative 
consequences. For example, the use 
of technology and ancillary services 
such as data centres may lead to 
increased electricity consumption. 
Developing machine-learning tools 
and algorithms that power smart 
cities can also drive up greenhouse 
gas emissions. We need to be alert 
to these issues and take a holistic 
approach to the use of technology. 
Cost-benefit analyses, rigorous 
evaluations, and a commitment 
to learning what works are some 
approaches to ensuring that the 
impact of technology use is positive. 
And this work is strengthened by 
collaboration and partnerships.

U R B A N S O LU T I O N S  •  I S S U E 1 7

59

E
S

S
A

Y



Public housing residents at the Geylang Estuary during a flood in December 1969.
Image: Singapore Press Holdings

ESSAYe

Khoo Teng Chye is the Executive Director for the Centre for Liveable 
Cities, Ministry of National Development, Singapore, and formerly the 
Chief Executive of PUB, Singapore’s National Water Agency.

Adapting to Disruptions withAdapting to Disruptions with
Urban Systems InnovationUrban Systems Innovation

P L A N N I N G A N D G O V E R N A N C E

K H O O T E N G C HY E 



Good planning and governance can help a city overcome the 
many challenges of urbanisation and emerge more resilient. 
Khoo Teng Chye, Executive Director of the Centre for Liveable 
Cities, discusses Singapore’s urban systems approach, which 
underpins its successful transformation from urban disorder 
into a liveable and sustainable city.

Today, on indices such as Mercer’s 
Quality of Living survey, Singapore 
consistently ranks highly among 
the world’s most competitive 
economies and on various liveability, 
sustainability and green indices.

From a satellite view, more than 
40% of the island is covered in 
green, thanks to several million 
trees that were planted over the 
decades. A dense network of 
national, town and neighbourhood 
parks is linked by park connectors. 
More than 80% of the population 
live in well-designed and inclusive 
communities, where 90% own high-
rise homes that have easy access 
by foot, bus or train to workplaces, 
schools, community centres, 
libraries, sports facilities and parks.

From Urban Chaos to a 
Liveable and Sustainable City

In 1965, Singapore faced the 
greatest disruption in its short 
history—becoming, not by choice, 
an independent city-state. It 
was then a city struggling with 
unemployment, overcrowded slums 
with poor sanitation, droughts, 
floods, pollution, disease and traffic 
congestion. With more than 1.8 
million people on an island of barely 
600 km2, an area smaller than that 
of New York City, and almost no 
basic resources like water, energy 
and food, Singapore seemed then 
to be a case of urbanisation gone 
wrong. It was neither a liveable nor 
a sustainable city.

Since then, Singapore has 
transformed into one of the world’s 
most liveable cities, even as its 
population has tripled to 5.7 million 
over the past several decades. 

In 1965, 
Singapore seemed 
to be a case of 
urbanisation 
gone wrong. It 
was neither a 
liveable nor a 
sustainable city.
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Even as its population has tripled in 
the past 50 years, Singapore now ranks 
highly for liveability.

Water: An Urban 
Systems Innovation

Water is an example of how 
the urban systems approach 
has worked in practice to 
create systemic innovation and 
support sustainable development 
in Singapore.

Singapore has an equatorial climate 
with plenty of rainfall. Yet it is water-
challenged, as it does not have 
enough land to capture and store 
all that rain, and it has no natural 
aquifers or other sources of water. 
So water became an existential 
challenge when we became an 
independent nation, as we had to 
import much of our water. 

In the 1960s, when Singapore’s 
founding Prime Minister Lee Kuan 
Yew challenged our engineers to 
collect all the water that fell onto 
the island for consumption—an 
average of 2,400mm per annum—
the engineers balked. Singapore 
then was a polluted place, its streets 
filled with rubbish from hawkers, 
with poor sanitation and discharge 
from farms and factories going 
straight into drains and rivers that 
were effectively open sewers. 

Nevertheless, the need to solve 
this critical challenge for Singapore 
spurred the water engineers to take 
a systems approach. They worked 

The Urban Systems at 
Work: Dynamic Governance 
and Integrated Planning 
and Development

Achieving such liveable and 
sustainable outcomes required a 
systemic approach that comprises 
good governance and an integrated 
approach to planning, building and 
managing the city. This involves not 
only the government, but also the 
private sector and the community, 
as well as learning from the best 
practices of other cities and experts 
from all over the world.

The Centre for Liveable Cities has 
distilled this approach into the 
Singapore Liveability Framework, 
with dynamic governance and 
integrated master planning as 
the systems that undergird the 
city’s approach to sustainable 
development. 

This approach is what we call an 
urban systems approach, and the 
principles captured in the Liveability 
Framework are universal and not 
unique to Singapore.
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Source: 2019 Mercer Quality of Living Survey; 
Government data sources of each city.

* City Metropolitan Area - a contiguous area encompassing the city proper and additional surrounding areas that are 
under the direct influence of the city proper (for instance, through transport links and a commuting labour market). 
UN World Urbanization Prospects, 2009
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When Mercer’s Quality of Living ranking of cities is plotted against population densities, Singapore emerges as one of the few to have achieved high liveability amid 
high density.
Image: Centre for Liveable Cities

successfully scaling up the 
recycling of used water to the city 
level. To be able to do this requires 
a systems approach to collect used 
water, treat it at water reclamation 
plants, recycle it at NEWater plants 
and then distribute it to users. 
Besides the systems engineering 
challenges, community acceptance 
was a major challenge and required 
comprehensive community 
education and engagement, as 
well as international experts to audit 
the recycling process. NEWater is 
now able to supply up to 40% of 
Singapore’s current water needs. 
No other city has been able to 
recycle used water at the scale 
that Singapore has.

with the urban planners, the housing 
agency and the environment 
ministry to reduce pollution in 
urbanised areas and enable them 
to function as water catchment 
areas. This paved the way for the 
development of 17 urban reservoirs 
that harvest the rain that falls 
on two-thirds of Singapore. It is 
probably the most extensive urban 
stormwater harvesting in any 
city. This innovation was possible 
only with good leadership, strong 
institutions, laws and enforcement, 
and good professional plans based 
on good science and technology—
involving many government 
agencies, private companies and 
the community. 

Another water system innovation 
was NEWater, which closed 
the water sustainability loop by 
recycling used water. The innovation 
that Singapore achieved was not 
just the membrane technology 
behind water recycling, but also 

The need to 
solve the critical 
challenge of 
water spurred 
our engineers to 
take a systems 
approach.
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The Sengkang Floating Wetland in Punggol Reservoir helps improve water quality and provides a natural habitat for birds and fishes. Boardwalks allow people to 
enjoy the views and learn about the wetland ecosystem.
Image: huntergol hp / Shutterstock

The systems 
approach to 
innovating on a 
large-scale makes 
the dense city 
more liveable.

Innovating within the water 
subsystem is already a huge 
challenge for many cities. To 
further integrate water within the 
broader urban system is even more 
challenging. Engineered solutions 
like pipes, concrete drains and 
canals are ugly and contribute to 
urban blight. Singapore has sought 
to address this by integrating 
water infrastructure with nature 
and greenery. This yields multiple 
benefits for the city. Nature-
based solutions soften the urban 
landscape and make the city more 
attractive, which in turn improves 
property values.

The Active, Beautiful and Clean 
Waters programme aims to make 
Singapore as blue as it is green 
by gradually naturalising as much 
of its 17 reservoirs, 32 rivers and 
8,000 km of stormwater network 
as possible. Projects like the 
Bishan-Ang Mo Kio Park, where a 
3 km concrete canal was turned 
into a meandering stream in an 
enlarged park amidst a high-rise 
residential district, demonstrate 
the systems approach to innovating 
on a large scale to make the dense 
city more liveable.
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The transformation of Bilbao’s Abandoibarra district has also led to revitalisation of neighbouring districts such as La Vieja.
Image: Zarateman / Wikimedia Commons

areas and the river. By balancing 
the twin aims of infrastructure 
investment and social integration, 
the river and its waterfront have now 
been transformed into a hub for 
social and cultural integration, and a 
centre for innovation and creativity.

New York City, United States of 
America, adopted key strategic 
urban planning initiatives, post-
9/11, that enhanced its stature 
and demonstrated its resilience. 
Suzhou, China, was recognised for 
its efforts to transform itself rapidly 
in the last two decades, going from 
an agricultural, export-oriented 
economy to being an innovative, 
high-value, service-oriented 
city through proper planning 

and investment in key physical 
infrastructure. It is also known for 
its efforts to preserve and maintain 
its historical and cultural heritage.

Once plagued by violence and 
inequality, Medellín, Colombia has, 
within two decades, turned into 
one that seeks to empower every 
member of society, putting the 
needs of its citizens at the 
forefront of planning and policies. 
For example, the Unidades de 
Vida Articulada (UVA – Life 
Articulated Units) programme 
invites citizens to be actively 
involved in the building of sports, 
recreational and cultural venues on 
previously inaccessible plots of land 
set aside for various utilities.

A Similar Systems Approach by 
Successful Cities Worldwide

While the urban systems approach 
has been deeply ingrained in 
Singapore’s development journey, it 
is not unique to Singapore. It is also 
the approach of many successful 
cities such as Bilbao, New York City, 
Suzhou and Medellín, which have 
all been awarded the Lee Kuan Yew 
World City Prize.

Bilbao, Spain, transformed from 
a dilapidated industrial city into 
a knowledge-based economy 
through an integrated and holistic 
approach. One key example is the 
transformation of its Abandoibarra 
district. It was once an obsolete and 
run-down industrial area adjacent 
to the River Nervión, a physical and 
social barrier between residential 
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Suzhou has transformed itself through investments in infrastructure while carefully preserving its historical and cultural heritage.
Image: The Publicity Department of CPC Suzhou Committee

Boys playing in Medellín's UVA de la Imaginación, sporting and leisure facilities built on previously inaccessible plots of land.
Image: nigel burgher / Flickr
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Students learning about Singapore's NEWater recycling process.
Image: Syed Omar Fadzil / Flickr

Good governance 
and integrated 
planning will 
help Singapore 
and other cities 
remain liveable 
and sustainable.

population and the challenge of 
integrating a workforce of one 
million non-citizens into society.

Good governance and integrated 
planning will be key to dealing 
with these challenges. Singapore 
continues to plan and execute 
system-wide initiatives such as 
embracing a “car-lite” transport 
strategy, weaving nature into 
the urban fabric to create a 
City in Nature, and ensuring an 
inclusive City for all Ages. An 
investment of S$19 billion has 
been committed to research and 
development for urban and other 
challenges, spearheaded by the 
National Research Foundation. The 
disruption of climate change has 
been addressed at the highest level 
by Prime Minister Lee Hsien Loong, 
who at the National Day Rally 2019 
announced plans for S$100 billion 
in funding for Singapore to adapt to 
climate change over 100 years.

Continuing to adopt good 
governance and integrated planning 
is an approach that will help 
Singapore and other cities remain 
liveable and sustainable. It will also 
help cities become more resilient, 
better able to manage and recover 
from sudden economic, social and 
environmental disruptions, and 
emerge even stronger.

The ongoing COVID-19 pandemic 
has been a great disruption, the 
likes of which no country has 
experienced before. But Singapore 
has learnt from its 2003 SARS 
experience, and is learning even 
more as it systematically addresses 
the evolving situation.

Amidst this major global disruption, 
the Centre for Liveable Cities 
continues its work of building 
and sharing knowledge among 
urban practitioners and experts, 
and Singapore hopes to continue 
connecting with a network of 
cities that are all working towards 
becoming liveable, sustainable 
and resilient.

A Continued Need for an 
Urban Systems Approach

The systems approach of good 
governance with integrated 
planning and development has 
helped Singapore achieve water 
sustainability, become green, create 
inclusive towns and link them with 
good transport networks.

But Singapore remains an 
island with significant resource 
constraints. To continue to achieve 
a good quality of life, a sustainable 
environment and a competitive 
economy for everyone, the urban 
systems approach to tackling 
emerging and future challenges will 
be more relevant than ever.

Singapore is being confronted with 
new challenges arising from climate 
change, especially as a low-lying 
island with an equatorial climate. 
The city is already experiencing 
more extreme weather events such 
as heavy rains leading to floods, 
and faces the prospect of sea-level 
rise. It also faces demographic 
challenges like a rapidly ageing 
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HAIKOU

CASE STUDYc

Dr Yu Kongjian is a landscape 
architect and founder of Turenscape, 
a planning and design firm. He is also 
professor and founder of the College 
of Architecture and Landscape 
Architecture at Peking University.

For decades, the city of 
Haikou suffered from flooding 
and water pollution. To help 
the city cope, Professor Yu 
Kongjian and the team at 
landscape architecture firm 
Turenscape used nature-
based solutions to transform 
grey concrete waterways into 
resilient green infrastructure.

Turning GreyTurning Grey
Into GreenInto Green

H A I KO U |  M E I S H E R I V E R G R E E N WAY



Before the “grey-to-green” project, Meishe River was a lifeless, concretised waterway.
Image: Turenscape

Other piecemeal solutions included 
building walls and locks to control 
floods and sea tides, dredging 
river beds, growing flowers and 
green lawns on the river bank, and 
locking off polluted tributaries. 
However, without comprehensive 
infrastructure and policies for 
sewage collection and treatment, 
these measures did not improve 
the situation. Pollution continued 
to spill into the river and its 
waterways. With murky waters, 
dead fish and a foul odour, Meishe 
River earned itself an unenviable 
place on China’s Ministry of Ecology 
and Environment’s list of “black and 
smelly rivers”.

The Solution

In 2016, the Haikou government 
took a systemic approach 
to address these issues. It 
commissioned Turenscape to lead 
a “grey-to-green” masterplanning 
and design project, covering the 
13 km-long corridor of Meishe 
River running through densely built 
areas and the 80-hectare (0.8 km2) 
Fengxiang Park. 

The masterplan took a “sponge city” 
approach: Rather than paving over 
natural river channels with concrete, 
how could we work with nature to 
absorb, clean and use the water? 

With this approach in mind, the 
necessary “grey” civil engineering 
works, such as cutting off major 
pollution sources and developing 
comprehensive sewage collection 
and treatment infrastructure, 
were planned and developed 
alongside nature-based, ecological 
infrastructure, from December 2016 
to December 2017.

The Challenge

Haikou, the capital of China’s 
Hainan province, is its most 
populous city, with 2.3 million 
residents. Located on Hainan Island 
in the South China Sea, the city 
has a tropical monsoon climate. 

Running through Haikou is the 
23 km Meishe River, known as the 
city’s “mother river”. Despite the 
endearing moniker, amid rapid 
urbanisation over the past four 
decades, Meishe River became 
increasingly polluted by sewage 
from drains that opened directly into 
the river, and by urban and suburban 
runoffs. The river and its waterways 
also suffered from regular flooding 
during monsoon seasons. 

Over the years, little attention was 
given to infrastructure and policies 
for urban water and sewage or 
preserving the natural water system. 
To counter flooding, waterways 
were instead lined with flood 
control walls. This turned them 
into lifeless, concrete channels. 
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By integrating the pretreatment facility with the wetlands, domestic sewage and contaminated urban runoff is cleansed.
Image: Turenscape

Meishe River, 
its wetlands and 
green spaces were 
planned as a ‘green 
sponge’ to collect, 
store and drain 
storm waters.

Developing the ecological 
infrastructure involved several 
aspects. Firstly, based on terrain, 
land use, and hydrological 
processes, Meishe River and all 
its tributaries, wetlands and 
potential green spaces were 
planned as an integrated system 
to collect, store and drain storm 
waters—the “green sponge”. 

Wherever possible, grey 
infrastructure was turned green. 
Concrete flood walls were 
replaced with an eco-friendly 
riverbank, including newly created 
shallow beaches where mangrove 
seedlings and wetland plants 
were reintroduced. Previously 
walled-off waterways were 
reconnected to the ocean to allow 
tides to re-enter the city; wetlands 
and shallow shores along the 
river were reconstructed so that 
mangroves could rehabilitate them.

To work with nature to absorb and 
clean the water, interconnected 
terraces of constructed wetlands 

were built along the river bank. The 
terraces were designed as water 
cleansing facilities for contaminated 
runoff and pre-treated sewage (or 
grey water) from local urban villages 
without access to the centralised 
sewage treatment system. Biomass 
from the wetland was harvested and 
decomposed into fertilisers for use 
in the landscape.

The waterways were also designed 
as an ecological infrastructure 
where cultural and social services 
could be harvested. The green 
sponge was integrated into an 
interconnected pedestrian and 
recreational network. Continuous, 
elevated pedestrian paths created 
waterfront access, with resting 
places and pavilions dotted along 
the waterways to provide shelter 
and shade, allowing visitors to 
fully take in the lush greenery 
and water landscapes.
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The wetlands are constructed as ecological infrastructure that integrates storm water management and cleansing of runoff with access to beautiful 
recreational spaces.
Image: Turenscape

Meishe River, during the rehabilitation and construction process.
Image: Turenscape

U R B A N S O LU T I O N S  •  I S S U E 1 7

71

C
A

S
E

 S
T

U
D

Y



After the smell of the sewage is removed through the upper terraces, water is exposed at the lower terraces for various floating plants to grow, further removing 
contaminants from the water.
Image: Turenscape
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Along the Meishe River, walking paths, resting places and sports grounds and playgrounds are created for residents of all ages.
Image: Turenscape

More significantly, the nature-based 
solutions adopted in Haikou can 
also be done inexpensively and 
at extensive scale in other cities. 
According to the UN, globally over 
85% of sewage in urban areas, 
mainly in developing countries, 
goes untreated—polluting rivers, 
lakes and oceans. Alongside “grey” 
infrastructure such as centralised 
sewage systems, which may be 
expensive, the Meishe River project 
demonstrates that nature-based 
solutions can play an important role 
in remediating urban water quality.

We can make friends with water. 
We can make friends with floods. 
Nature and waterways have 
so much to offer as ecological 
infrastructure, with the potential 
to address flooding and pollution, 
recover habitats for biodiversity, 
create pleasant recreation 
opportunities, and bring beauty 
to urban environments.

The Outcome

Meishe River’s grey-to-green 
project has been a success. The 
river water has become clean 
again, certified as III or IV grade 
surface water, of swimmable or 
recreational quality. Five hectares 
(0.05 km2) of mangroves have been 
re-established, and wildlife such as 
fishes and birds have returned. 
Daily, the reinstated wetland now 
cleans 6,000 tons of urban runoff 
and 3,500 tons of domestic sewage 
from the local urban villages.

Meishe River is once again the city’s 
“mother river”, attracting residents 
and visitors alike. Visitorship to 
the river has increased by 620,000 
annually. Land values around the 
river have gone up by 20%. In 2018, 
Haikou was accredited as one of 18 
International Wetland Cities by the 
Contracting Parties to the Ramsar 
Convention, for its achievement in 
tapping on its urban wetlands to 
enhance the city’s liveability.

We can make 
friends with 
water. We can 
make friends with 
floods. Nature 
and waterways 
have so much to 
offer as ecological 
infrastructure.
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TIRANA

CASE STUDYc

Toh Ee Ming is a Singaporean 
journalist covering society, culture 
and the environment for the South 
China Morning Post, Associated Press, 
Southeast Asia Globe and more.

The once-reclusive former 
Communist capital was on a 
path of chaotic development 
until it adopted a child-centric 
urban design that fostered 
socially inclusive values. Today, 
this unorthodox approach has 
helped Tirana bloom into a 
lively city with a strong sense 
of civic engagement.

A City YoungA City Young
and Freeand Free

T I R A N A |  C H I L D-F R I E N D LY D E S I G N



Streets in Tirana used to be overcrowded, polluted and unsafe for children.
Image: Wamodo / Alamy Stock Photo

Low-income families living on the 
city’s periphery especially struggled 
with the costs of such amenities.

In 2015, Tirana was among 
Europe’s most polluted capitals, 
mostly due to heavy traffic 
congestion. With an average 
population age of 27, Tirana’s 
informal settlements and low quality 
of life threw into relief its city’s 
ability to tend to the youngest and 
most vulnerable. To make matters 
worse, urban sprawl and pollution 
drove many young upwardly mobile 
families to emigrate.

Nearly 5,000 of its 800,000 residents 
were younger than six years old—
and meeting their needs would 
principally determine the welfare 
and future of the city.

The Challenge

After decades of isolation under 
a repressive regime, Tirana threw 
open its doors to democracy, free-
market capitalism and freedom 
of movement after dictator Enver 
Hoxha died in 1985, welcoming 
hundreds and thousands of 
migrants into the city. Within a 
few years, unsanctioned buildings 
became common, as informal 
dwellings and businesses sprang 
up in the Albanian capital.

Public spaces and residential 
neighbourhoods were overrun 
with kiosks that doubled as stores, 
restaurants and offices, many of 
which were illegally built. There 
were few shared spaces for children 
and parents spent as much as a 
quarter of their monthly disposable 
income to access play spaces 
attached to cafes and bars. 
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Children and parents gathering on the streets on one of Tirana's car-free days.
Image: Municipality of Tirana

The Solution

Tirana’s chaotic image was soon 
overturned when Erion Veliaj 
became mayor and centred the 
city's urban design around a grand 
vision of a child-friendly city. As 
many of the city’s public nurseries 
and kindergartens were neglected 
and falling into disrepair, Veliaj saw 
the chance to shape a new civic-
minded generation and design a 
city with the youngest and most 
vulnerable citizens at the forefront.

The mayor pledged to renovate 
all 32 of the city’s kindergartens 
before the school year started, 
after he took office in July 2015. 
With the support of private 
enterprises, public kindergartens 
were transformed into safe and 
conducive spaces for learning. In 
2018, the city also made lunch and 
snack menus healthier for children, 

switching from pizza and soda to 
choices like vegetables, hummus, 
yogurt and muesli.
 
After gaining more political 
and public support, the Veliaj 
administration’s new municipal 
agency of parks and recreation 
undertook the primary task of 
turning Tirana’s long-neglected 
1.05 km2 Grand Park into Eastern 
Europe’s biggest playground. The 
Grand Park playground opened in 
June 2016, and featured climbing 
frames, swings and crawl spaces. 
Encouraged by this success, the 
administration renovated 48 more 
playgrounds as part of an initiative 
called Play Tirana.

To make Tirana more sustainable 
and less car-dependent, the Veliaj 
administration restored public 

What used to 
be a 40,000 m2 
roundabout 
dedicated to 
cars is currently 
Tirana's biggest 
car-free area and a 
playground where
children can enjoy 
cleaner air.
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Skanderbeg Square is now a permanently car-free zone.
Image: Leeturtle / Wikimedia Commons
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Children playing in the Grand Park playground.
Image: Municipality of Tirana

Hundreds of young volunteers in Tirana’s children city council share their views 
on how their city could be run.
Image: Municipality of Tirana

Mayor Veliaj planting "birthday trees" with children.
Image: Municipality of Tirana
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My ambition is to 
leave children and 
youth a city where 
they can thrive 
as adults who 
will carry on the 
transformation 
of Tirana for the 
next 100 years.

The Outcome

Today, the once-isolated Tirana 
has overcome its turbulent past 
and embraced its status as a 
soulful, cosmopolitan cultural 
capital of the Balkans.

In the space of four years, the city 
has renovated over 100 nurseries 
and kindergartens, and constructed 
five schools. The government-
subsidised kindergartens have 
become so popular that, from 
having excess capacity, they are 
now unable to cope with massive 
enrolment demand.

The city has earned international 
plaudits for its regenerative efforts. 
The renovation of Skanderberg 
Square was awarded the European 
Prize for Urban Public Space in 
2018. In 2019, Tirana was named 
the European Youth Capital for the 
European Youth Forum in 2022. The 
city is now preparing a programme 
of cultural and social activities to 
address the needs of the young.

"Advocating for child-friendly 
infrastructure in a city that is 
experiencing rapid urban expansion 
and population growth under tight 
budget constraints required a lot of 
innovative and creative thinking to 
push forward,” says Mayor Veliaj. 
“My ambition is to leave children 
and youth a city where they can 
grow to become healthier, more 
energetic, and competent to thrive 
as adults who will carry on the 
transformation of Tirana for the 
next 100 years."

By focusing on children’s 
needs and turning Tirana into 
a “big playground”, the city has 
transformed into a place full of 
life, filled with young people 
hungry for change.

spaces that were occupied with 
kiosks, like Skanderbeg Square. 
“What used to be a 40,000 m2 of 
roundabout road dedicated to cars 
is currently Tirana's biggest car-
free area and a playground where 
children can enjoy at any time in 
much cleaner air," Mayor Veliaj 
shared with Urban Solutions on the 
pedestranisation of Skanderbeg 
Square since 2016.

Children came with their bicycles 
and rollerblades, and even cyclists 
as young as three years joined in 
convoys. The children enjoyed the 
revamped space so much that they 
were able to sway some of their 
parents who were initially wary of 
the pedestrianisation initiative. 
Car-free days soon became monthly 
affairs, and the square became a 
permanently car-free zone.

This initiative was aligned with 
Tirana 2030, a city plan Veliaj 
had inherited from former Tirana 
mayor and current Prime Minister 
of Albania Edi Rama to solve urban 
sprawl while including biodiversity 
as a focus. 

The plan envisioned a metropolis 
ringed with an orbital forest, a 
two-million tree belt where people 
could walk and cycle, and fewer 
social housing built on the outskirts. 
The Veliaj administration welcomed 
families to co-create this forest 
by planting “birthday trees” for 
their children.

Tirana 2030 also included plans for 
17 additional schools to be sited 
in underserved urban and rural 
peripheries. Through private-public 
partnerships, the construction of 
the new schools will be accelerated, 
without raising new taxes. Besides 
serving children, the schools will 
function as community centres and 
venues for non-profit programmes.
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SINGAPORE

CASE STUDYc

Tan Yi Xuan is a researcher at the 
Centre for Liveable Cities, working 
on Complex Systems Studies and 
Sustainable Integrated Districts. 

Digital technologies 
have brought about great 
convenience for many, but less 
tech-savvy senior citizens may 
struggle to keep up. Singapore’s 
Silver Infocomm Initiative 
brings together government 
agencies, non-governmental 
organisations and the 
community to provide a support 
network for senior citizens 
to ride the waves of digital 
disruptions confidently.

The SilverThe Silver
Generation inGeneration in
the Age of Digitalthe Age of Digital
DisruptionsDisruptions

S I N G A P O R E |  D I G ITA L I N C LU S I O N



Even with access to smartphones, some senior citizens find it daunting to navigate the various functions of these devices.
Image: Satjawat Boontanataweepol / Dreamstime.com

seniors used the Internet. Being 
unacquainted with technology 
compromises their engagement 
with friends, their enrichment 
through online resources and the 
convenience of transacting digitally. 

According to the Infocomm Media 
Development Authority's (IMDA) 
2018 Annual Survey on Infocomm 
Usage in Households and by 
Individuals, the inertia to embrace 
a digital lifestyle boils down to two 
factors. First, these seniors lacked 
the digital literacy. Second, they 
were daunted by the steep learning 
curve and feared making mistakes. 
To become a digitally-ready and 
inclusive nation, Singapore needed 
to boost efforts to guide these 
senior citizens out of their comfort 
zones and provide them with 
supportive environments to learn to 
use digital technologies confidently. 

The Challenge

For most working adults, 
smartphone apps have made 
ordering meals, booking cabs, 
and completing government 
transactions, like paying utility 
bills, a breeze.

As mobile services proliferate, the 
national goal is to have 100% of 
Singapore’s government services 
digitalised and 95% of citizen-to-
government transactions done 
online by 2023.

Yet as Singapore surges ahead 
digitally, less tech-savvy populations 
such as senior citizens struggle 
to keep up. In 2006, before the 
launch of the Intelligent Nation 
2015 (iN2015) Masterplan for 
Singapore’s push towards a Smart 
Nation, less than half of those 
aged 50 and above were computer 
users. An even lower 32% of these 
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Silver Infocomm Wellness Ambassadors (SIWAs) volunteer at digital readiness workshops to offer practical guidance on smartphone usage and boost the 
confidence of less tech-savvy counterparts to embrace a digital lifestyle.
Image: Infocomm Media Development Authority

The Solution

To bridge the digital divide, the 
Infocomm Development Authority 
(IDA)—now IMDA—unveiled the 
Silver Infocomm Initiative (SII) in 
2007, which has recently been 
folded into the new Seniors Go 
Digital Programme in June 2020. 
As a key digital inclusion strategy 
under the iN2015 Masterplan, the 
SII aims to promote IT awareness 
and digital literacy among seniors 
above 50, so that they can be 
actively engaged in the digital age.

One way to kick-start the seniors’ 
learning journey was by giving 
them dedicated spaces to access 
technological devices and learning 
resources. Over 50 physical learning 
hubs, called Silver Infocomm 
Junctions (SIJs), are set up around 
the island and operated by voluntary 
welfare organisations, community 
clubs and non-profit organisations. 
Senior citizens simply visit their 
nearest SIJ to receive affordable 

infocomm training, which cover 
over 30 topics such as setting up 
passwords, reading online news 
and searching for information 
online. Being digitally ready also 
entails staying safe online. SIJ 
courses are continuously revised 
to provide cybersecurity guidance, 
such as spotting signs of phishing, 
to help seniors stay ahead of 
cyberspace threats.

For individuals who prefer learning 
at home or at their own pace, the 
IM Silver portal was unveiled in 
2017 to complement the SIJs and 
bring classes online. The portal’s 
online learning resources, including 
e-books, videos and seminars, gives 
the seniors more autonomy in their 
learning, and also makes learning 
accessible to those who are less 
able to physically visit the SIJs.

Digital readiness is also a national 
effort. Through the Intergen IT 

The Silver 
Infocomm 
Initiative promotes 
IT awareness and 
digital literacy 
among seniors 
above 50, so that 
they can be actively 
engaged in the 
digital age.
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Senior citizens get to bond with the youth cyber-guides while being digitally connected and getting acquainted with computer usage.
Image: Infocomm Media Development Authority

Bootcamp organised by IMDA 
and the Council for Third Age, 
youths who possess a trove of 
digital knowledge, guide seniors 
to learn computer skills and use 
social networking tools like Skype 
and Facebook. These bootcamps 
offer mutual benefits that bridge 
the generation gap: seniors 
cross the digital divide while the 
younger community become more 
understanding towards less tech-
savvy seniors.

With greater proficiency, some 
seniors can actively contribute to 
a digitally-ready nation and boost 
confidence in their peers. The Silver 
Infocomm Wellness Ambassador 
(SIWA) programme was initiated 
in 2011, and tech-savvy senior 
citizens who have inspired their 
peers to embrace a digital lifestyle 
could be nominated and jointly 

appointed by IMDA and People’s 
Association Active Ageing Council 
(PA AAC) as ambassadors. They 
volunteer at IMDA events, serving 
as mentors to their peers. As SIWAs 
can better relate to their less tech-
savvy counterparts’s challenges, 
their intra-generational support 
makes the learning process less 
daunting and more motivating.

There has to 
be the human 
touch and effort 
to reach out to 
people to give 
them confidence 
to use new 
technology.
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now volunteers at IMDA’s annual 
IT Roadshow and encourages 
peers to take smartphone and 
computer classes. The digital skills 
she has gained also allowed her 
to connect with her friends online 
and to continue teaching her peers 
through virtual platforms during the 
COVID-19 pandemic crisis, where 
social gatherings were restricted.
 
On her motivation to be a SIWA, 
she say, “senior citizens need the 
courage to step forward to learn. 
We are there to relate to their 
struggles, and guide them using 
familiar analogies.”

As Dr Vivian Balakrishnan, Minister-
in-Charge of the Smart Nation 
Initiative, points out, “there has to 
be the human touch and effort to 

reach out to people to give them 
confidence to use new technology”.

Achieving digital inclusion 
requires a whole-of-society 
effort—a government mandate, 
non-governmental organisation 
resources, and community volunteer 
networks are all necessary for 
digital inclusivity initiatives to have 
reach, scale and sustainability. This 
collaborative relationship is crucial 
for enhancing SII to include the 4 
in 10 seniors who are still lagging 
in a digital society.

The Outcome

In its 13th year, the SII has helped 
more than 350,000 seniors embrace 
IT to connect better with the 
community, enhance their quality 
of life and seize opportunities in the 
digital age. In 2019, 95% and 58% 
of senior citizens aged 50–59 years 
and 60 years and above respectively 
used Internet-enabled devices daily. 
A growing pool of more than 230 
SIWAs also continue to inspire their 
peers to embrace a digital lifestyle.

Mdm Yeo Beng Choon, a 73-year-
old retiree is one such example. 
Despite having computer skills, 
she lacked the confidence to go 
from a 2G phone to an unfamiliar 
3G smartphone. After receiving 
help from her son to make the 
change, Mdm Yeo decided to pay it 
forward by becoming a SIWA. She 

Madam Yeo Beng Choon (in purple), a Silver Infocomm Wellness Ambassador (SIWA) since 2015, volunteers at the West Coast Community Centre to guide her 
peers on the use of Zoom video-conferencing.
Image: Singapore Press Holdings
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