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A Futuristic Approach to Sustainable Urban Infrastructure

Transport accounts for about one-fifth of global CO2 emissions,
with cars and planes as major contributors.  

Despite decarbonization efforts, challenges remain: electric vehicle
production can increase CO2 emissions if powered by fossil fuels,
and cobalt used in batteries raises human rights concerns,
including child labor in African mines. Hydrogen vehicles are
costly and emit harmful gases, and decarbonizing air travel
remains technically difficult.  

Rapid trains can replace domestic flights and car use, cutting
emissions by up to 86%. Promoting non-motorized transport
through pedestrian-friendly designs, cycling lanes, and bike-
sharing programs is also essential for sustainable urban mobility.

Rooftop Solar Panels: using hybrid system
Vertical Wind Turbines: 

Darrieus Wind Turbines
Savonius Wind Turbines

Geothermal Heat Pumps

Energy Storage Solutions: 
Thermal Energy Storage
Pumped Hydro

Burgers Without Animal-Based Ingredients
Animal-based food accounts for 57% of global food production GHG
emissions, with 87% of a burger’s emissions coming from the patty.

Solutions:
Plant-based meat: Made from vegetables, grains, and legumes, plant-
based meat offers healthier and more eco-friendly alternatives with
significantly lower emissions, land use, and energy demands
compared to animal meat.
Cultivated meat: Grown from animal cells, cultivated meat can
reduce the carbon footprint by up to 90% and requires far less land
and water than traditional livestock farming.

Ex: Beyond Burger, Impossible Burger, and Mr. Charlie’s demonstrate
that plant-based alternatives can successfully meet market demands.

Transportation

Food Production

Architecture

Sustainable Housing: Comfortable, Stylish, and Energy-Efficient  

10 Criteria for Sustainable Housing   
Building: Climate adaptation  1.
Energy: Reduced consumption2.
Water & Waste: Reuse & management3.
Site: Land use & green space4.
Behavior: Environmental awareness5.

Sustainable Design Elements 
Wooden Materials: Lower energy use than steel, absorbs CO2, and
improves mental well-being .
Green Curtains: Plants on balconies regulate humidity and temperature.
Filtered wastewater sustains plants, with “flying gardeners” managing
maintenance.
High-Performance Windows: Advanced glazing reduces heat loss,
lowering energy use by up to 40%.  

Green and Adaptive Architecture 
Eastgate Centre, Zimbabwe  

Inspired by termite mounds for passive cooling. 
It uses integrated fans to store heat during the day and release it at night,
keeping temperatures stable year-round without air conditioning and
reducing energy costs.

Adaptive Housing for Changing Populations
Urban melancholy—feelings of alienation in cities—particularly affects older
adults, who spend 80% of their time at home with limited social interaction.  

Matthias Hollwich's “flex living” features apartments with two entrances, two
bedrooms, and flexible spaces. The award-winning Older Women’s Co-
Housing (OWCH) in London exemplifies this, fostering collaboration,
reducing isolation, and sharing care costs among women aged 50–87.
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ANALYSIS OF 4 AREAS OF INFRASTRUCTURE

CONCLUSION
There are various approaches to driving transformative changes toward a
sustainable society. These approaches include actions that individuals can
take. Reflecting on the case of The Line City, it is also essential for nations to
actively pursue environmental protection and uphold human rights
through these initiatives.

INTRODUCTION
It is vital for the global community to develop practical and innovative
approaches to sustainable urban infrastructure, ensuring a livable future for
generations to come. Transformative change is required in four key pillars
of urban life: food production, transportation, energy, and architecture.
This research aims to advocate for these changes by investigating existing
practices and scientific research. Additionally, it will present “The Line City”
in Saudi Arabia as a futuristic smart city that exemplifies the required
changes across these four pillars.

Team Tomorrowlanders        (Amekawa Zemi)

RESEARCH QUESTION
Food production, transportation, energy, and architecture: How can these
four areas of infrastructure drive sustainability in the cities of the future ? 

The Line City in Saudi ArabiaCASE STUDY:
City located in Neom. Preserves 100% natural life. Utilize AI.

Food Production: Overpopulation poses challenges to food production.
Sustainable food systems integrated within urban spaces.

Transportation:
Car-free city designed for people, promoting walkability.
Ultra-high-speed transportation ensures transportation efficiency and accessibility.

Energy: Facilities powered entirely by renewable energy from wind and solar.

Architecture:
Three land layers: open space, parks, gardens, and natural environments.
Combines sustainable food production with a lifestyle in harmony with
nature.
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