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Carbon dioxide (CO ) is the most influential human-driven greenhouse 
gas contributing to global warming. While naturally part of the Earth’s 
carbon cycle, its concentration has risen dramatically due to fossil fuel 
combustion, industrial activity, and deforestation. This buildup traps more 
heat in the atmosphere, intensifying climate change impacts such as 
rising sea levels, extreme weather events, and ecosystem disruption. 
Because CO  lingers in the atmosphere for centuries, reducing emissions 
alone is not enough to stabilize the climate.

This is where Carbon Capture, Utilization, and Storage (CCUS) becomes 
essential. CCUS provides a pathway to intercept CO  before it reaches 
the atmosphere, repurpose it into useful products, or securely store it 
underground for the long term. It addresses emissions from industries that 
are difficult to decarbonize while also enabling negative emissions 
through direct air capture. By combining emission reductions with active 
management of CO , CCUS plays a pivotal role in achieving global 
net-zero goals and mitigating the worst effects of climate change.

CCUS DEFINITION



Carbon capture refers to a range of technologies designed to prevent CO
from entering the atmosphere. It typically involves separating CO  from 
power plant flue gases, industrial processes, or even ambient air using 
chemical, physical, or biological methods. This step is particularly crucial 
for sectors where decarbonization is difficult, such as cement, steel, and 
heavy transportation.

By intercepting emissions at their source, carbon capture helps reduce the 
carbon footprint of industries without completely overhauling existing 
infrastructure. Recent advancements in direct air capture (DAC) also 
allow the removal of CO  already in the atmosphere, offering a way to 
actively reverse emissions in addition to preventing them.

Carbon Capture

For CO  that cannot be reused, storage in deep geological formations 
offers a secure, long-term solution. These formations include depleted oil 
and gas reservoirs, unmineable coal seams, and deep saline aquifers, 
where CO  is injected and permanently trapped under impermeable rock 
layers. This process mimics natural storage mechanisms that have kept 
gases underground for millions of years.

Effective monitoring and risk management ensure that stored CO
remains safely contained, protecting the environment and public health. 
Large-scale storage is essential for achieving net-zero climate goals, as it 
provides a means to offset unavoidable emissions from industries and 
balance the global carbon budget.

Carbon Storage

Rather than treating CO  solely as waste, carbon utilization seeks to 
transform it into valuable resources. Captured CO  can be used to 
produce synthetic fuels, polymers, fertilizers, and building materials like 
concrete, providing an economic incentive for CCUS adoption. This 
circular approach not only reduces emissions but also creates pathways 
for sustainable industrial innovation.

In addition, CO  can serve functional roles in industries—for example, in 
enhanced oil recovery (EOR), where it is injected into oil fields to increase 
extraction efficiency while simultaneously storing part of the CO
underground. Expanding utilization technologies can help close the 
carbon loop and make low-carbon systems more financially viable.

Carbon Utilization








































