REPORT Published August 5,2015 - Updated August 5,2015 - 17 minute read
Let's Get Serious About CCS

Ryan Fitzpatrick & Melissa Carey




Takeaways

Washington has failed to give carbon capture and storage (CCS) the attention it
deserves, especially since this technology has the capacity to resolve some of
the nation’s greatest environmental and economic challenges. Commercial

development of CCS offers a chance to:

1. Decarbonize fossil fuels that will remain in global use for decades.

2. Ensure a reliable electric grid in the face of tightening environmental

standards.

3. Lead fossil-reliant communities to a thriving future amidst rapidly

changing energy markets.

Instead of letting CCS technology languish and fall short of its potential, the
federal government must do more to help the private sector develop and

commercialize this potentially game-changing technology.

CCS: not broken, just neglected

What if there were a way to substantially cut carbon emissions worldwide by improving an
existing technology that can be used on coal- and gas-fired power plants, as well as oil
refineries, steel mills, and other major industrial facilities? What if this technology helped
ensure the diverse, cleaner energy mix analysts argue the world needs to maintain

economic growth and address climate change?
This technology actually exists. It’s called CCS.

The perception in Washington, however, is that CCS has collapsed under its own weight of
cost over-runs and project cancellations. But a yearlong study by Third Way has found that
while CCS is desperately needed, its development has been undermined by a combination of
market and policy failures. Targeted policy reforms and re-focused funding can build on

current CCS project successes and help jumpstart private sector CCS development in the



United States. ! This would preserve a role for American innovation and American fossil

fuels in a global market that is facing simultaneous pressure to grow and decarbonize.

Another “Inconvenient Truth” about Climate
Change

Virtually every day, it seems, we read another headline about the rapid rise of renewables at
home and abroad: double-digit growth, enhanced projections about the role of solar and
wind in our energy future, and advances in battery technology seem to indicate that the

fossil fuel era is drawing to a close.

Stanford Professor Mark Jacobson, > wind advocate Steve Sawyer, > the Sierra Club and
many more have described a world powered entirely by renewables in the next few decades.
We’d love that to be true. We are vocal supporters of renewable energy and are thrilled to see
record growth in the United States and globally over the past decade.

But the reality is much more complicated than headlines suggest. As the charts below make
clear, fossil fuels are still keeping the lights on, both at home and abroad—and they are
projected to continue to do so for a long time to come.
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So here’s the unfortunate truth that policymakers must address: we’re very unlikely to see a
renewables-only world in our lifetime. Dave Roberts, the columnist who coined the term
“climate hawk” and is an outspoken climate advocate, describes mitigation plans that rely
too heavily on renewables as little more than “thought exercises” * DotEarth columnist
Andrew Revkin says that reports suggesting a 100% renewable future have a lot of “that
darned fine print.” Of a recent Intergovernmental Panel on Climate Change (IPCC) report,
Revkin takes issue with language suggesting that existing renewable technology can
largely resolve climate concerns, saying, “you’d have to dig deep and long in the background
chapters to learn that ‘many of these technologies exist today’ hides huge gaps, particularly
at the scale that would be needed to blunt emissions of greenhouse gases.” °

These more realistic assessments echo the findings of some of the most respected
authorities on climate and energy. Even after the Clean Power Plan is fully implemented in
2030, the U.S. Environmental Protection Agency (EPA) believes that coal and natural gas will
still rule the grid, respectively accounting for 28% and 32% of America’s electricity
generation. ¢ The U.S. Energy Information Administration (EIA) also expects coal and gas
to continue providing over half of U.S. electricity, and projects an increasingly troubling
reliance on fossil fuels worldwide. EIA forecasts suggest that by 2040, global energy
demand will grow by 56%, and fossil fuels will supply 80% of that demand. 7 As Maria van
der Hoeven, Executive Director of the International Energy Agency (IEA) concluded, “With
coal and other fossil fuels remaining dominant in the fuel mix, there is no climate friendly

scenario in the long run without CCS.” ® U.S. Energy Secretary Ernest Moniz has made



similar statements and specifically highlighted the need for CCS on cleaner-burning natural
gas, saying "Eventually, if we're going to get really low carbon emissions, natural gas, just
like coal, would need to have carbon capture to be part of that." 9

Of course, energy projections can (and often do) turn out to be incorrect. Predicting the
speed of innovation and deployment for technologies like wind and solar is tricky, and none
of the aforementioned organizations is infallible. 1 If the EIA, EPA, and IEA are wrong and
renewables displace the overwhelming majority of the world’s coal and natural gas within
the next few decades, we’ll be well on our way to meeting our carbon reduction goals.

Excellent news.
But, what if the EIA, EPA, and IEA projections are right?

By the time we find out, it’ll be far too late to ask for a do-over. On this basis alone, it makes
sense to ensure that CCS is ready to assist in cutting emissions from fossil fuel consumption
around the world—because it’s the only technology that can do the job

Cutting carbon...and costs

According to the International Panel on Climate Change (IPCC) and International Energy
Agency (IEA), CCS offers the most effective means of drastically reducing emissions from
fossil fuel-fired power plants—and the only means of making deep cuts in some of the
world’s most carbon-intensive industries such as cement and steel production. I Access to
CCS technology will also be critical in keeping mitigation costs from skyrocketing. The
IPCC has found that without CCS, reaching the aggressive mitigation goals suggested by the
scientific community will be 138% more expensive than if CCS were used. To put this into
perspective, having limited penetration of renewables on the grid would also increase

mitigation costs, though by just 6%. 12

Ensuring reliability while decarbonizing the grid

President Obama’s Clean Power Plan has sparked a heated debate about the challenges of
maintaining grid reliability while simultaneously cutting emissions from the power sector.
Recent analysis suggests that utilities and grid operators have options for complying with
the Clean Power Plan that won'’t affect their ability to provide dependable service to
customers. 3 But even if this turns out to be accurate, what about future requirements to
further decarbonize the grid? The Clean Power Plan is just one piece of President Obama’s
strategy to cut U.S. emissions roughly 27% below 2005 levels by 2025. * But the IPCC finds
that, by 2050, developed countries like the U.S. will need to have made much more
aggressive cuts (at least 80% below 1990 levels) in order to avoid the worst impacts of
climate change. 1> Even after the Clean Power Plan is implemented, the power sector will

still be one of the greatest contributors to U.S. emissions. 1 Because of this, it stands to



reason that electricity production will be a top target for subsequent cuts. So what will
happen if utilities and grid operators already have exhausted the low-hanging fruit of
decarbonization options?

At issue is the fuel shift that utilities are anticipated to make—away from coal and toward
lower-carbon power sources like renewables and natural gas—in order to meet emissions
requirements. Utilities are largely unable to predict or control how much electricity will be
generated by wind or solar installations at any given point, like they can with a coal plant.
Retiring coal plants and replacing them with renewables therefore adds variability.
Significantly expanding renewable use without degrading reliability creates significant

technical and financial challenges for grid operators. 7

There are also limitations to the amount of coal generation that can be shifted to natural
gas without creating reliability concerns. In many cases, a utility can cheaply store enough
coal onsite to fuel a power plant for weeks or even months, allowing it to adapt to
unexpected surges in demand or emergency fuel supply interruptions like what occurred
during the polar vortex of 2014. 18 Increasing reliance on natural gas, however, may require
utilities and regional grid operators to invest heavily in transmission and storage
infrastructure in order to maintain a similar level of reliability—a challenge that the
nation’s largest grid operator, PJM, is already anticipating in its Mid-Atlantic and Midwest

service territory. 1

If CCS technology were more readily available today for power plants, utilities and grid
operators would have the option to keep coal in their portfolios while still meeting
regulations on greenhouse gas emissions—no matter how aggressive they become in the
future. That’s because CCS can enable the power sector to produce reliable, long-term base
load power with near zero emissions and enhance overall grid performance while
renewables ramp up.

A path forward for fossil industries and the communities
depending on them

Fighting climate change might not be a top priority for fossil fuels industries. But these
companies are certainly paying close attention to climate policy efforts in the U.S., E.U,,
China, and elsewhere. These attempts to decarbonize could have a massive impact on the
size of fossil fuel markets—and profits. As Wyoming State House Speaker Tom Lubnau (R)
put it upon returning from a recent trip to China, “It doesn’t matter what you think; if
there’s anthropogenic—fill in the blank: climate change, global warming ... Our markets

change, and if we want to continue utilizing coal we have to respond to the market.” 20



Access to CCS technology could enable these industries to compete in markets with
increasingly stringent emissions requirements and reduce the risk of losses from “stranded
assets.” Given their relatively high CO2 emissions, coal-fired power plants are the first
electricity sources impacted as emissions limits are ratcheted downward. Such is the case
with the Clean Power Plan, which is expected to exacerbate challenges the coal industry

already faces in competing with natural gas.

Some voices from America’s coal country see CCS and related technologies as a way to
stabilize the industry and the local economies that rely on it. Wyoming Governor Matt
Mead, for instance, has worked with the state’s conservative legislature to fund a facility
that will test ways of utilizing captured CO2 and turning it into marketable products—
helping to offset some of the costs of carbon capture. Though a climate skeptic himself,
Governor Mead has explained that global markets for coal are beginning to change in
response to climate concerns and that Wyoming, which relies on coal for 6% of its jobs and
14% of its GDP, must adapt to keep up. 2!

Coal isn’t the only fossil fuel industry that will need access to CCS technology—especially if
energy markets in certain parts of the world continue their trend toward decarbonization.
Natural gas power plants and processing facilities will be likely targets of emissions
reductions plans too. For example, California has found that in order to meet its 2050
emissions goals, electricity production from natural gas power plants will have to be
significantly curtailed if they are not equipped with CCS. 22 Today, California’s power
plants consume 10% of the natural gas used for electric generation in the U.S., purchasing
roughly $4.5 billion worth of gas each year. 23 Losing a large piece of the market in just this
one state would have a sizeable impact on the natural gas industry. But the pain might not
stop there. Since California’s emissions reduction targets are in line with the cuts that
scientists are recommending on a global scale, it is possible that natural gas plants in other

states and countries seeking to achieve this same level of reduction will need CCS too.

California’s decarbonization efforts could also create demand for CCS from petroleum
refineries—the state’s second largest stationary source of emissions, after power plants. 24
And there is always the chance that EPA will expand federal regulations on greenhouse gas
emissions to include refineries, as it agreed to in the same legal settlement that precipitated

the Clean Power Plan.

In any of these cases, commercial availability of CCS technology could mean the difference
between profit and loss for companies in several fossil industries—as well as the employees,
investors, and communities that depend on them. As some forward-looking members of
these industries have acknowledged, it’s in their best interest to have CCS technology as

accessible and affordable as possible for when they eventually need to use it.



Picking Up the Pace of CCS Development

Even with all of the reasons to move ahead on CCS, it is important to be clear about where
things stand today: carbon capture and storage is a first-generation, nascent technology
that hasn’t received serious attention or investment in nearly a decade. Today’s CCS
systems—the few that exist at commercial scale—are large, complicated, heavily
engineered, and at a learning-by-doing stage of development. CCS is technically feasible

and in operation but it isn’t elegant, and it certainly isn’t cheap.

Most new and complex technologies require a certain degree of public investment, in
partnership with the private sector, in order to get off the ground. CCS is no exception to
this rule. And in light of the public benefits it can provide, this technology is certainly

worthy of more public backing than it currently receives.

To be effective, federal investment in CCS must be sizeable and consistent, and it must
address the distinct needs of CCS projects at all stages of development—from R&D to
construction and through operation. To get CCS into the market at scale, three steps must

be taken:

¢ Shift Research and Development into High Gear
e Support Construction of the Next Wave of Demonstration Plants

» Help CCS Plants Reach Long-Term Profitability

Shift Research and Development Into High Gear

Even after the Clean Power Plan is fully implemented, fossil fuels will still account for at
least 60% of U.S. electricity generation. 2° Yet we are spending only 4% of our energy
research budget on the technology most badly needed to address this massive source of
emissions in the long-term. 2’ The Department of Energy has done a commendable job of
stretching its limited fossil energy technology budget to reduce the environmental impacts
of using coal, natural gas, and other carbon-heavy fuels—including research and
development for CCS. But these resources do not come close to meeting the needs of such a
significant source of carbon emissions in the U.S. and global economies.

The federal government should support more research and development in reducing or
eliminating emissions from the very fossil fuels that are expected to generate more than
half of the electricity in the U.S. for at least the next several decades. Though basic
technologies for capturing, transporting, and sequestering carbon dioxide were developed
decades ago, expanding federal research and development would help to improve integrated

CCS system performance and lower costs.



Steps to Take:

e Increase funding for CCS research and development within DOE’s Fossil Energy
program budget to at least $500 million annually for the next ten years. 2 This
should be done without undermining the Department’s other efforts to reduce

energy-related emissions.

¢ Reorganize existing programs to allow greatly needed support for large-scale pilot
projects in cooperation with the private sector. This would help DOE identify the most

promising technologies before moving them forward to larger “demonstration” scale.

e Restore at least $2 million in annual funding for research on CO2 utilization
applications that would reduce emissions and have market potential. Advances in
utilization technology could help to offset CCS operating costs and provide local

economic development benefits.

Support Construction of the Next Wave of
Demonstration Plants

Once the various pieces of a CCS system are proven in the lab and at the pilot-scale, the next
step is to integrate them together in a large-scale demonstration plant. These “first of a
kind” projects are a critical step in improving CCS technologies and driving down the cost
of future plants. But in a competitive market, the expense of these initial projects is still too
great for the private sector to take on alone. A brief surge of direct federal investment nearly
a decade ago is responsible for the handful of large-scale CCS projects underway in the U.S.
today. 2° Unless policymakers follow-up with additional rounds of this type of funding,
future projects are unlikely and the momentum we have built toward CCS
commercialization will be lost.

Steps to Take:

¢ Create a National Utility Reinvestment Fund, managed by private sector
representatives, to issue grants for large-scale CCS demonstration projects. Funding
could be supplied by a small fee, collected by utilities, on the electricity delivered to

retail consumers that was generated from fossil fuel combustion. 30

» Make CCS projects eligible for master limited partnerships (MLPs), a tax treatment
that has driven $400 billion of investment to oil and gas infrastructure projects over

the past 30 years. 3!

» Offer a refundable investment tax credit (ITC) for coal and natural gas plants that

capture and store (or use) at least 75% of their total CO2 emissions. 32



Help CCS Plants Reach Long-Term Profitability

Even if R&D and large-scale demonstration efforts succeed in drastically lowering the cost
of building a CCS plant, most facilities will still need some form of public support in order to
operate profitably. This isn’t so much a flaw in CCS technology as much as a failure of the
electricity market itself. Running a CCS system on a power plant requires a significant
amount of energy and increases operating costs. But because U.S. policy does not make
polluters pay for the CO2 they emit, utilities that take on the added cost of sequestering
their CO2 put themselves at a competitive disadvantage to those who simply release their
pollution into the atmosphere for free. To make up for this market flaw, a federal tax credit
was created to reward CCS operators for each ton of CO2 that they sequester. The value of
this credit, however, has not been adequate to offset the costs of CCS.

Steps to Take:

» Provide a higher value tax credit for carbon storage or utilization in order to
incentivize additional private investment. Making the credit refundable is also key, as
it could further encourage additional participation from project developers.

Conclusion

Like it or not, the odds are that the world will remain heavily reliant on fossil fuels for
electricity and industrial processes for many decades to come. This is awful for the climate.
That is why so many countries around the world are beginning to put policies in place to
restrain carbon emissions. There is the slim possibility that such policies, and
improvements in technology, might be enough to lead us to an almost entirely renewable

energy-powered planet.

But what if that doesn’t happen? Or what if your job, your company, or your state relies on

fossil fuels for economic growth?

That is why we must invest in developing and commercially advancing carbon capture and
storage, the only technology that can address fossil fuel and industrial emissions at large-
scale. This is a technology that already exists but has been starved of critical funding that
can improve performance, lower cost, and get it more broadly to market. If CCS is further
developed and deployed more widely at commercial scale, it can clean up the fossil fuels
that the world will continue to burn, help ensure a reliably functioning electric grid, and
provide an economic lifeline for fossil fuel-dependent communities. At worst, this is an
insurance policy that turns out not to be needed. But, we believe much more likely, it will
turn out to be the critical technology that keeps the lights on, keeps our factories running,



and keeps us on track to win the fight against climate change—but only if the right federal

investments are made today.
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