Singapore 2040:
Beyond Smart Cities

If you fly over Singapore at night in 2040, the city glows softly — not just from electric lights, but from

life itself. The skyscrapers shimmer with bioluminescent vines, their facades lush with greenery that

seems to breathe in unison. This is not a science-fiction dream. This is the new Singapore — a city

that has literally learned to live.

The transformation began just five years ago,
with the 2035 Green Fagade Mandate, a bold
government regulation requiring all new
buildings to incorporate living plant walls. What
started as a climate initiative quickly became a
revolution in architecture, health, and urban

design.

“Once we saw the first prototypes, it was clear
this was the future,” says Mira Chen, one of the
behind
generation of ‘breathing towers.” “Temperatures

lead architects Singapore’'s new
dropped almost immediately in the central
districts. The city stopped radiating heat like a
stone oven at night. People began walking
outside again.”

But temperature control was just the beginning.
The real breakthrough came with porous myco-
concrete, a bioengineered building material that
does more than support plant growth. Its micro-
pores host entire colonies of beneficial bacteria
that interact with human health.

“It sounds like science fiction, but the buildings
are part of our healthcare system now,” explains
Dr. Arun Patel, chief biologist at the Urban Health
Office.
compounds that strengthen residents’ immune

“These microbial colonies release
systems, balance their lung microbiome, and
reduce the incidence of respiratory diseases.
We've seen measurable drops in asthma cases,
citizen's

and significant improvement in

cognitive function.”

"We used to think of buildings as shelter; now they operate as part of the

healthcare system,” -Dr. Arun Patel, Chief biologist at the Urban Health Office



A City That Breathes... And Heals

Inside these towers, design and material
innovation converge in radical ways. Advanced
ventilation systems are calibrated to disperse
beneficial microbiota evenly across living
quarters and communal dining halls, while
airflows

ensuring strict separation from

originating in kitchens or sanitation areas.

Critical infrastructures — from toilets and
kitchens to elevators and stairwells — are
treated with adaptive nanocoatings. These
surfaces inhibit the colonization of harmful
pathogens  while  simultaneously creating
conditions in which beneficial microbes can

thrive.

The outcome is not simply a city that minimizes
the risk of disease, but an urban ecosystem that
actively cultivates resilience, wellbeing, and a

new symbiosis between humans and their

microbial environment.

Simulation of ventillation flow / airborne transmission in
indoor public spaces (classrooms)

The benefits extend far beyond wellbeing.
Vertical gardens woven into the towers have
evolved into complex, self-sustaining
ecosystems. On the 70th floor, bees and
butterflies pollinate blossoms as naturally as
they would in open meadows, while birds nest
among the greenery and contribute to seed

dispersal.

These aerial habitats provide residents with
direct contact to living nature — not as
decoration, but as an integral part of the city’'s

metabolism.

Children study beetles and glowing moss in

rooftop classrooms. “Kids now grow up
understanding that their home is alive,” says

Chen. “They treat the building as a partner, not

just as a place to be in.”

Porous myco-concrete, a bioengineered building material
that does more than support plant growth. Its micro-pores
host entire colonies of beneficial bacteria that interact with
human health.

The effects are visible not only in health
statistics but in society itself. Violent crime
rates are down, stress levels have dropped,
and  surveys report  record-high life
satisfaction among residents. “When your
environment nourishes you, literally — you
become calmer,” says Patel. “People feel more

connected, less isolated.”

"When the environment nourishes
you, literally — the collective

nervous system calms,” Dr. Arun

Patel observes. "You feel more at

home in it




The Living City

"When | was a child, you had to

eave the city to find nature. Now
nature lives with us. And it may be
the reason we endure." — Mira Chen,

architect.

Even challenges have turned into opportunities
for innovation. Last year, a newly discovered
strain of microbes began spreading through one
of the earliest breathing towers. Instead of
eradicating it, Patel's team worked with
architects to create microbial reserves —
sealed zones within the walls where the new
strain could exist without harming the balance.
The approach worked, and the building now
hosts a richer, more diverse ecosystem than

before.

“It taught us something important,” Patel says.
“We can't design a perfect, static city. We
have to design one that can adapt.”

Today, Singapore’s skyline is no longer a sterile
display of glass and concrete. It is an urban
rainforest — one that cleans its own air, cools
its own streets, and even heals its citizens. Far
from being a utopian experiment, this model is
spreading: Tokyo, Dubai, and Barcelona have all
announced their own breathing districts.

Standing on the roof of Tower 51 at dusk, Chen
watches as the vines begin to glow with stored
sunlight and fireflies drift between the leaves.
“When | was a child,” she says, “cities were
places you had to escape from to find nature.
Now, nature is part of the city again — and it's
saving us.”

Singapore once branded itself a Garden City. In
2040, it has gone further. It has become the
world’s first Living City — and perhaps the
prototype for everything urban to come.

These microbial colonies release compounds that strengthen residents’ immune systems, balance their skin microbiomes, and

even reduce the incidence of respiratory disease and neuroinflammation. We've seen measurable drops in asthma cases,

eczema, and even early Alzheimer's.



Already Emerging

Most of humanity now lives in cities, and the
places that surround us shape not only how we
move but how we breathe, heal, and endure. The
story drifts away from buildings and streets
toward the ecosystems we are beginning to
cultivate within and around them.

Indoors, the shift continues. Researchers track

lower stress and

1

how plants regulate

circadianrhythms." Architects test myco-

concretes and engineered coatings that let

while

thrive

symbiotic microbes holding

pathogens at bay. 5

Vertical Forests

In Milan and Singapore, fagades are transformed into vertical
forests, while Paris has pledged millions of new trees to cool
its summers. These initiatives aim to mitigate urban heat,
improve air quality, enhance biodiversity, and promote human
well-being in increasingly dense cities. 3

Adaptive Facade

The Al Bahar Towers' responsive fagcade is unique for its
mashrabiya-inspired shading system that automatically opens
and closes to reduce solar gain, blending traditional Islamic
design with advanced environmental technology. 9

These signals suggest a profound reorientation:
cities as habitats that cultivate vitality rather
than merely contain life. The vision of Singapore
in 2040 is one possible arc — fagades that
breathe, materials that heal, neighborhoods
that evolve. * ° The contours of that future are
already visible in today's initiatives. Strategic
choices made now — in what is built, preserved,
or integrated into urban space - will define
whether cities stay as static infrastructure or
evolve into adaptive partners in human and
economic life.

Healthy Buildings

At the UK’s HBBE lab, prototypes of “healthy buildings” explore
how walls and air systems can serve as allies in human
resilience, health, and well-being by fostering a healthy
microbiome and regulating indoor pollutants. 5

Microbiome Mapping

Scientists are mapping the microbiomes of subways and
traffic corridors, tracing how transport-specific microbial
communities accompany daily travelers to better understand
their effects on human health and well-being. ™
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