
As global climate mitigation efforts intensify, carbon
capture technology has emerged as a pivotal yet divisive
technology for net-zero goals — especially for hard-to-
abate sectors like coal-fired power and steel. Unlike
theoretical debates, public perception, shaped by real-
world project outcomes, cost data, and institutional trust,
directly determines its deployment. We will now
examine different cases in different regions, on a global
scale, to unpack the duality of public views on this
climate technology.

PUBLIC AWARENESS:
GAPS AND DEMOGRAPHIC

DIFFERENCES
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Research consistently highlights limited public
understanding of CCUS. A 2025 survey by the UK’s
Department for Energy Security and Net Zero
(DESNZ) found 68% of UK adults had heard of
carbon capture broadly, but only 20% had a "lot or
fair amount" of knowledge about its core
mechanisms (post-combustion capture, direct air
capture, etc.) — up from 15% in 2022. In Spring
2025, the main reason for supporting carbon capture
and storage was a perception that it would help
combat climate change and reduce carbon emissions
(84%). Other reasons included jobs creation (32%),
benefit to the UK economy (32%), providing an
opportunity for the UK to be a world leader in this
(30%), and re-use of existing infrastructure (29%).
Even though there is a continuous growth in public
awareness in the country, the knowledge gap still
drives oversimplified views about the technology.

Public perception of carbon capture technology varies
significantly, ranging from general acceptance in countries with
high awareness, such as Norway which has an awareness rate as
high as 85%, to lower awareness and lesser acceptance in other
regions. However, a lack of public support may weaken political
support for technology implementation, reduce deployment
speed and affordability, and may limit the variety of usable
storage pathways. Engaging with the public may build support
for industrial carbon capture installation, improve decision
making quality in the government, and foster public trust in
institutions. Understanding public opinions of the technology is
vital to support public engagement and public support practices.

Image Source -
https://www.sciencedirect.com/science/article/abs/pii/S2214629
621003297
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Public optimism ties directly to proven project successes. China’s Huaneng
Gansu Zhengning Power Plant — launched in September 2025 as the world’s
largest coal-fired power CCUS project — captures 1.5 million tons of CO₂
annually (equivalent to removing 600,000 cars) with 90% capture rates and fully
domestic equipment, boosting public confidence in its practicality. Similarly,
Norway’s Arctic Light CCS project began storing CO₂ in August 2025 and will
scale to over 5 million tons of annual storage by 2028, reinforcing perceptions of
carbon capture technology as a scalable solution to climate change.

Focusing on the world's largest coal-fired carbon capture demonstration project,
China’s Huaneng Gansu Zhengning Power Plant, public perception has
transcended beyond citizen attitudes toward carbon capture technology. For local
Chinese citizens, the use of domestic technology mitigates fears of dependency
on foreign expertise or supply chains, framing the technology not just as an
environmental tool but as a marker of industrial progress. This tangibility is
critical: local communities and the broader public can observe the plant’s day-to-
day operation and witness its integration with the city infrastructure — all of
which humanize the technology and reduce potential concerns often associated
with emerging climate solutions. The project’s scale further reinforces optimism:
as the largest of its kind, it signals that CCUS is not a niche experiment but a
technology capable of addressing emissions from one of the world’s most carbon-
intensive sectors (coal-fired power), which is central to global net-zero goals.

SKEPTISM ABOUT COST
AND SAFETY

Skepticism hinges on measurable concerns that are deeply rooted
in real-world data, project failures, and institutional distrust —
factors that make public wariness of CCUS not just theoretical, but
grounded in tangible risks and unmet expectations. Cost remains
the most prominent barrier, as the technology’s high price tag
stands in stark contrast to more affordable climate solutions,
fueling public frustration over resource allocation. According to
the IEA, direct air capture (DAC) currently costs between $140
and $245 per ton of CO₂ captured. This is exponentially higher
than the cost of solar energy, which ranges from $30 to $60 per
megawatt-hour; to put this in perspective, capturing one ton of
CO₂ via DAC costs roughly the same as powering an average
household with solar energy for 2–4 months. This cost disparity
leads the public to question why governments would prioritize
funding for an expensive, unproven technology over cheaper,
faster-acting alternatives like solar, wind, or energy efficiency
measures. The UK’s 2025 decision to commit £9.4 billion over 25
years to support initial CCUS projects exemplifies this tension:
while policymakers frame the investment as a necessary step
toward net-zero, it has already sparked significant public backlash
and opposition. Critics argue that the funds could be better spent
on expanding renewable energy infrastructure or supporting low-
income households with energy bills. The public generally holds
skepticism and untrust toward this significant investment.
Moreover, in February 2025, the Parliamentary Public Accounts
Committee said it was “left unconvinced” that CCUS is “the silver
bullet government is betting on” to achieve net zero, following its
inquiry into the technology and the government’s major
commitment to it.

HOPE ROOTED IN PROGRESS
AROUND THE WORLD
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Similarly, Norway’s Arctic Light project reinforces public
perceptions of CCUS as a scalable, long-term solution to climate
change by demonstrating end-to-end viability. Having begun
storing CO₂ in August 2025, with plans to scale to over 5
million tons of annual storage capacity by 2028, the project
addresses a core public skepticism: whether captured CO₂ can
be sustainably stored at scale. For the Norwegian public, which
has long prioritized environmental stewardship alongside energy
security, the project’s alignment with existing public values
makes the project and the technology in general more relatable
and trustworthy. Together, these two projects discussed — one
focused on large-scale capture from coal, the other on scalable
storage — create a complementary narrative: CCUS is not just
technically feasible, but capable of being deployed at the scale
needed to make meaningful impacts in global emission
reductions, which directly fuels public optimism by turning
climate anxiety into action and hope.

Safety fears further amplify skepticism, as high-
profile project setbacks and concerns about long-
term risks have eroded public trust in CCUS’s
ability to operate without harming communities
or the environment. These fears are not
unfounded; they are grounded in concrete project
failures and legitimate environmental risks. For
example, Australia’s 2024 Glencore CCS project
was formally rejected by Queensland’s
Department of Environment and Science (DESI)
due to credible concerns about its potential
impacts on groundwater resources in the Great
Artesian Basin — a vital water source for rural
communities, agriculture, and ecosystems across
eastern Australia. DESI highlighted that the
project’s proposed storage site posed a significant
risk of CO₂ leakage into the basin, which can
contaminate drinking water and damage soil
quality, threatening local livelihoods and
biodiversity. This rejection sent a clear signal to
the public that CCUS is not without
environmental peril, and it reinforced existing
anxieties about the technology’s safety.
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CONCLUSION

Carbon capture technology remains a polarizing
yet indispensable tool for global net-zero goals,
its public perception split between cautious
optimism fueled by tangible project progress and
deep skepticism rooted in cost, safety, and
greenwashing concerns. Proven successes — such
as China’s Huaneng Gansu Zhengning Power
Plant, a landmark in large-scale coal-fired CCUS,
and Norway’s Arctic Light project, demonstrating
scalable CO₂ storage — have built public
confidence in the technology’s practicality and
future promise, while regional disparities in
awareness highlight how informed understanding
shapes support. Yet this optimism is undermined
by valid public worries: exorbitant DAC costs
relative to renewables, backlash over large
government investments like the UK’s £9.4
billion commitment, high-profile safety failures
including the rejected Glencore project and
ExxonMobil pipeline leak, and suspicions that
CCUS is a fossil fuel industry delay tactic, all of
which erode trust in the technology and the
institutions backing it.

SKEPTISM ABOUT COST
AND SAFETY
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Beyond storage risks, there is public anxiety about CO₂ pipeline
leaks, as pipelines are the standard method for transporting captured
CO₂ from industrial sites to storage reservoirs. A major leak of CO2
from an ExxonMobil pipeline in Louisiana exposes dangerous safety
gaps that should halt the planned multibillion-dollar carbon capture
industry, environmental advocates say. An estimated 2,548 barrels
of carbon dioxide (CO2) leaked from the Exxon pipeline in Sulphur
in Calcasieu parish on 3 April, 2024, triggering an emergency
response and alarm among residents who live in close proximity to
scores of polluting pipelines, petrochemical and fossil fuel facilities.
Pipeline leaks could cause asphyxiation, soil contamination, or even
explosions in extreme cases. As a result, 50 residents living in close
proximity required hospital treatment afterward. While industry data
counters these fears indicates most properly managed storage sites
have no leaks, the statistics can do little to reassure the public when
the media focuses on such failures to grasp readers’ attention and
exploit this to drive traffic. Thus, in the long term, even occasional
failures, when amplified by media reports, will potentially create a
skewed public perception, framing CCUS as inherently risky and
overshadowing the industry’s safety record.

Greenwashing suspicions persist as a key driver of
skepticism, with many members of the public viewing
CCUS as a "delay tactic" by fossil fuel companies. Since
fossil fuel firms often bankroll CCUS, the public questions
their motives — suspecting the technology allows these
companies to continue extracting and burning fossil fuels
while claiming to be "climate-friendly," rather than
transitioning to renewables. This aligns with public
concerns that CCUS only treats emissions symptoms
(capturing them after production) instead of addressing the
root cause: reducing fossil fuel use. Critics note many
CCUS projects are tied to existing or new fossil fuel power
plants, letting these facilities operate under a "low-carbon"
label. This perceived greenwashing erodes public trust in
both the technology and the institutions promoting it, as
people demand genuine systemic change over incremental
fixes that protect the status quo.

The future of carbon capture hinges on reconciling
these dual views through targeted, transparent action:
centering public engagement to fill knowledge gaps,
balancing CCUS investment with renewable energy
expansion to address cost concerns, enforcing
rigorous safety standards for infrastructure to
alleviate community fears, and decoupling carbon
capture technology from fossil fuel business-as-usual
to counter greenwashing claims. As a complement —
not a replacement — for renewables, carbon capture
cannot reach its full decarbonization potential
without full-scale public support. By addressing
public concerns while amplifying the technology’s
proven value for hard-to-abate sectors, policymakers
and industry can turn skepticism into public support,
ensuring carbon capture plays a meaningful, unifying
role in the global climate transition.
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Scientists have reached a consensus about carbon capture's ability to
decrease greenhouse gas emissions. An opportunity has emerged because
countries and companies continue to establish goals for achieving net-
zero emissions. The upcoming years will see an increased requirement
for experts who specialize in carbon capture, utilization, and storage
(CCUS) technologies. The field will continue to develop new pathways,
which will lead to success for dedicated and skilled people.

LOCAL + GLOBAL DEVELOPMENT
The International Energy Agency states that we must capture over 1.6 billion tonnes of CO₂ emissions annually until 2030 to achieve net-zero targets. A
large team of highly skilled workers develops the solution to this problem. The field is expanding rapidly because it provides work options to all
professionals who work as chemical engineers for developing capture systems, geologists who create storage facilities, entry-level technicians who assist
project managers and data scientists, and policy specialists.
The engineering field plays an essential role in sustaining the industry throughout its upcoming years. Chemical and mechanical engineers develop and
maintain direct air capture (DAC) systems and post-combustion capture units through their engineering work. Materials scientists advance carbon-capturing
technology to achieve both higher efficiency and lower cost. The need for environmental scientists and remote sensing specialists has increased because
monitoring and verification processes will determine whether sequestered CO₂ remains in storage for extended periods.
The increase in demand for educational programs has prompted universities and technical colleges to develop new training programs. Universities now
establish dedicated CCUS programs which exist together with their conventional engineering programs while professional certifications for carbon
accounting and project management achieve widespread recognition from employers. Workers from oil and gas power generation and mining industries can
acquire CCUS roles through basic retraining since their existing skills in subsurface geology and process operations and safety management enable them to
do so. The carbon capture technology serves as the most straightforward method for transitioning to clean energy within the energy sector.

INTRODUCTION

Carbon Capture - Future Career Outlook 
Researcher: Aayush.   Editor: Lan Sun.  Graphic Designer: Lan Sun
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The carbon capture business needs both technical workers and
people who develop financial, legal, and policy frameworks for
its operations. Carbon markets are becoming increasingly
complex, opening opportunities for analysts who understand
both climate science and financial aspects. Environmental
regulation experts and commercial attorneys who specialize in
environmental law create the legal profession's expertise for
renewable energy regulation.

The trajectory of carbon capture careers depends on two main
factors: policy ambition and investment, which both show
increasing progress. The development of bioenergy with carbon
capture and storage (BECCS) and ocean-based carbon removal
technologies will create new fields that need to develop new
skill sets. This opportunity provides early career starters with
two benefits: job security and the chance to influence a vital
21st century industry. The field offers opportunities to all who
have backgrounds in science, engineering, business, or law
because their work creates vital impact.

Carbon Capture - Future Career Outlook 
Researcher: Aayush.   Editor: Lan Sun.  Graphic Designer: Lan Sun

As global warming continues to rise, the need for effective
capturing techniques will rise simultaneously. With that, many
opportunities will continue to arise with increasingly important

roles in the process of ensuring effective carbon capture. 
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Review Test
R e s e a r c h e r :  L a n  S u n .  E d i t o r :  L a n  S u n .  G r a p h i c  D e s i g n e r :  L a n  S u n

1. Science (Multiple Choice)
Which of the following is NOT a primary method of carbon capture used
in commercial CCS projects?
A) Pre-combustion capture (fuel gasification + syngas separation)
B) Mid-combustion capture (CO2 removal during fuel ignition)
C) Post-combustion capture (chemical solvent separation of flue gas)
D) Oxyfuel capture (fossil fuel combustion in pure oxygen)

2. Comparison (Short Answer)
Name two key environmental benefits of CCS that make it a unique
complement to renewable energy (solar/wind) for climate mitigation,
especially in hard-to-abate sectors.

3. History (Short Answer)
What is the name of the world’s first large-scale commercial CCS project,
when was it launched, and where was it located?

4. Risks (Short Answer)
Identify three major environmental/operational risks
associated with underground CO2 storage for CCS, and
briefly explain one ethical/economic risk of widespread CCS
adoption.

5. Future (Essay, 3–4 sentences)
Explain how AI and IoT can address key technical
challenges of CCS (e.g., efficiency, safety, storage). Also,
note one barrier to integrating these digital technologies with
CCS.

6. Politics (Multiple Choice)
The 45Q Tax Credit (U.S.) and CCUS ITC (Canada) are key
policy supports for CCS. What core financial incentive do
both programs provide to companies adopting CCS/CCUS?
A) A complete ban on carbon taxes for CCS-equipped
facilities
B) Tax credits/rebates for CCS equipment and CO2
storage/utilization
C) Free geological surveying for CO2 storage sites
D) Mandatory government funding for all CCS pilot projects

7. Econ 1 (Short Answer)
List three primary barriers that prevent the mass global
adoption of CCS technology (related to affordability,
manufacturing, infrastructure, or expertise).

8. Econ 2 (Multiple Choice)
What is the projected global CCUS market size by 2030, and what is its
expected compound annual growth rate (CAGR)?
A) $17.75 billion, 25% CAGR
B) $80 billion, 6% CAGR
C) $5.82 billion, 30% CAGR
D) $430 billion, 14% CAGR

9. Real-World Applications (Short Answer)
Name two hard-to-abate industrial sectors where CCS is critical for
decarbonization, and describe one key CCS application in power
generation that enables negative emissions.

10. Public Perception (Short Answer)
Identify two main drivers of public skepticism toward CCS, and
one example of a successful CCS project that has boosted public
optimism about the technology’s scalability.

11. Future Career (Short Answer)
List four distinct career paths/professional roles that are in high
demand for the growing CCS industry (cross technical,
scientific, and policy/business fields).
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Review Test
R e s e a r c h e r :  L a n  S u n .  E d i t o r :  L a n  S u n .  G r a p h i c  D e s i g n e r :  L a n  S u n

1. Science
Answer: B
Explanation: Mid-combustion capture is not a recognized commercial
CCS method; the three primary approaches are pre-combustion, post-
combustion, and oxyfuel capture.

2. Comparison
Answers (any two):
1. CCS reduces emissions from existing hard-to-abate industrial facilities
(cement, steel) that cannot easily switch to renewables alone.
2. CCS requires less additional land than large solar/wind farms (it
retrofits existing industrial/power plants, reducing habitat disruption).
3. CCS enables negative emissions when combined with bioenergy
(BECCS), actively removing CO2 from the atmosphere (renewables only
reduce emissions).
4. CCS bridges the energy transition gap by lowering emissions from
fossil fuel power plants while renewable infrastructure is scaled up.

3. History
Answer: The Sleipner Project; launched in 1996; located in the North Sea
(Norway).

4. Risks
Environmental/operational risks (any three):
- CO2 leakage (gradual/sudden) leading to toxic gas
formation (e.g., hydrogen sulphide) or groundwater
contamination
- Induced seismic activity/tremors/earthquakes from
underground CO2 injection
- Pipeline corrosion (from CO2 + water = carbonic acid)
increasing leakage risk
- Harm to local ecosystems/wildlife from accidental CO2
releases near facilities

Ethical/economic risk (one):
- CCS may be a “quick fix” that delays the transition to
renewables, with public funding/tax hikes for CCS diverting
resources from permanent climate solutions.
- High federal funding for CCS leads to increased taxes for
citizens (criticized as economically unviable by opponents).

5. Future - Sample Answer:
AI algorithms improve CCS capture efficiency by optimizing
process parameters (e.g., circulation rates, absorber pressure)
and reducing energy penalties, while IoT enables real-time
monitoring of CO2 storage sites to detect leaks or seismic
anomalies. AI simulation software also models CO2 behavior
in geological formations to identify safer storage locations. A
key barrier is the need for high-quality, cross-domain data for
AI/IoT systems — CCS data is often fragmented across
industrial, geological, and operational domains, limiting
algorithm accuracy.

6. Politics
Answer: B
Explanation: The 45Q Tax Credit (U.S.) offers per-ton tax credits for
permanent CO2 storage/utilization (up to $180/ton for DAC), and Canada’s
CCUS ITC provides 50–60% tax rebates for CCS/CCUS equipment.

7. Econ 1 - Answers (any three):
Extremely high capital/operational costs
Manufacturing limitations (specialized materials/solvents for capture
systems are hard to produce at scale)
Inadequate infrastructure (limited dedicated CO2 pipeline networks and
verified geological storage sites, amassing mostly in North America).
Lack of technical expertise + weak regulatory frameworks)
Energy penalty (CCS systems require significant additional energy,
reducing plant efficiency and increasing indirect emissions).

8. Econ 2
Answer: A
Explanation: The 2025 global CCUS market is valued at $5.82 billion, with
a projected growth to $17.75 billion by 2030 at a 25% CAGR.

9. Real-World Applications
Hard-to-abate sectors: Cement, steel, oil...
Negative emissions power generation application: BECCS (Bioenergy with
Carbon Capture and Storage).

10. Public Perception
High costs of CCS relative to cheaper renewables
Safety fears (CO2 leakage, pipeline failures...)
Greenwashing suspicions

Successful optimistic project (one):
China’s Huaneng Gansu Zhengning Power Plant (2025)
Norway’s Northern Lights Project

11. Future Career
Chemical/mechanical engineer
Geologist/geoscientist
Environmental scientist/remote sensing specialist
Materials scientist
CCS policy specialist/regulatory expert
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