How Cities Breathe: The Hidden Laws Linking Urban Growth and
CO: Emissions
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*“ The mansion is so roomy that the rats have moved in, too. Nothing I did could
chase them away.”

In “Mansion”; Wild Wise Weird [1]
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As cities grow, so do their carbon footprints. A global study by Yang et al. [2] offers new insight
into how urban expansion shapes carbon dioxide (CO:) emissions, using data from over 39,000
cities between 2000 and 2020. By combining remote sensing and geographic information systems,
the research captures emissions patterns at an unprecedented scale and resolution.

From 2000 to 2020, global urban CO: emissions rose by 1.42 times, reaching nearly one-third of
global emissions. Alarmingly, just 2% of cities—mostly large metropolises—accounted for around
40% of urban emissions, underscoring the outsized role of mega-cities in climate change.

The study also uncovers a critical relationship: CO: emissions tend to increase faster than
population growth—a phenomenon known as superlinear scaling [3]. In other words, larger cities
emit disproportionately more carbon. However, this is not universal. In developed regions like
Europe and Japan, emissions grow more proportionally with population, while in developing areas,
such as Africa and India, emissions are accelerating faster than urban growth.

Interestingly, population density—a measure of how tightly people live—can help reduce per
capita emissions, as denser cities often support more efficient public transport, housing, and
services. Yet, physical compactness (how closely buildings and infrastructure are clustered) can
sometimes raise emissions due to urban heat island effects and higher cooling demands [4].

This study reinforces the deep interconnection between human activity and the natural
environment [5]. Cities, as dynamic hubs of energy and innovation, must be carefully designed to
balance growth with sustainability. Smarter planning, especially in rapidly urbanizing regions, will
be key to achieving global climate goals.
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