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AGENDA1 
 

 
MONDAY, APRIL 21:  
 
U.S. participants depart the U.S. throughout the day. 
 
  
TUESDAY, APRIL 22: 
 
U.S. participants arrive in Milan, Italy throughout the day and are 
transported by private bus for the 90 minute drive to Bellagio.  
 
6:30 — 7 PM: Pre-Dinner Welcome  
 
7:30 – 9 PM: Working Dinner 
Seating is arranged to expose participants to a diverse range of views and provide the 
opportunity for a meaningful exchange of ideas. Scholars and lawmakers are rotated 
daily. Discussions will focus on America’s energy policy and energy future. 
  
 
WEDNESDAY, APRIL 23: 
 
7 – 8:45 AM: Breakfast available to all participants 
 
7:20 – 8:20 AM: Experts and Scholars meet for breakfast with Charlie Dent 
to review conference procedures  
 
9 – 9:15 AM: Introduction and Framework of the Conference 
This conference is organized into roundtable conversations, working lunches, and 
pre-dinner remarks. This segment will highlight how the conference will be conducted, 
how those with questions will be recognized, and how responses will be timed to allow 
for as much engagement as possible. 
 
Speaker: 
Charlie Dent, Vice President, Aspen Institute;  
Executive Director, Congressional Program 
  

1 Congressional Program Executive Director Charlie Dent moderates the discussion sessions, recognizes 
members of Congress who have questions, and is assisted by a timekeeper to ensure the conversation is 
quick paced and every member of Congress has an opportunity to ask questions and discuss the issues. 
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9:15 – 11 AM: Roundtable Discussion: 
American Energy Competitiveness: Trade 
 
The global energy transition is unfolding against a backdrop of increasing geopolitical 
tensions. Trade policy plays a central role in shaping U.S. strategies to drive innovation, 
secure critical supply chains, and maintain leadership in clean energy technologies. This 
session examines the trade-offs and opportunities in leveraging trade agreements and 
partnerships to advance both economic and environmental objectives.  
 
Speakers will address the following questions:  
 

● What role should trade agreements play in setting global standards for clean 
energy technologies, and how can the U.S. ensure these benefit its industries 
while encouraging global adoption? 

● Should the U.S. use trade policies like carbon tariffs to address environmental 
goals, and how can it avoid triggering conflicts with key partners such as China 
and the EU? 

● How can the U.S. reconcile its current reliance on imports of critical minerals for 
clean energy with its goals of energy security and independence? 

● Should the U.S. prioritize reshoring clean energy manufacturing or accept 
reliance on global supply chains to keep costs low? What risks does each pose to 
national security? 

 
Speakers: 
Frank Fannon, Managing Director, Fannon Global Advisors 
Robert “RJ” Johnston, Senior Director of Research, Center on Global Energy 
Policy, Columbia University 
 
 11 – 11:15 AM: Break 
  
11:15 AM – 1 PM: Roundtable Discussion: 
American Energy Competitiveness: Industrial, Financial, and Domestic 
Policy 
 
As global competitors like China advance in critical industries tied to the energy 
transition, the United States faces the challenge of sustaining its competitive edge. This 
session explores the tools available to achieve this, from industrial strategies to financial 
mechanisms and domestic frameworks. Discussion will focus on how policy might be 
brought to bear to navigate shifting global dynamics and strengthen U.S. leadership. 
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Speakers will address the following questions:  
 

● What U.S. industrial policies are needed to outpace China in clean energy 
manufacturing, and how should the U.S. counteract unfair trade practices? 

● What immediate federal or state-level policy changes would most effectively close 
gaps in the U.S. clean energy supply chain? 

● How can financial tools like tax credits or subsidies be targeted to maximize 
investment in U.S. energy industries without wasteful budget impacts? 

● How can U.S. energy policies stay flexible enough to adapt to rapid technological 
innovation while ensuring adequate protection for consumers and industry? 

 
Speakers: 
Sonia Aggarwal, Chief Executive Officer, Energy Innovation 
Drew Bond, Chairman & CEO, C3 Solutions 
 
1 – 2 PM: Working Lunch 
Discussion continues between members of Congress and experts on American energy 
competitiveness with Frank Fannon, RJ Johnston, Sonia Aggarwal, Drew Bond. 
 
2 – 4 PM: Individual Discussions 
Scholars will be available to meet individually with members of Congress for in-depth 
discussion of ideas raised in the morning sessions, including Frank Fannon, RJ 
Johnston, Sonia Aggarwal, Drew Bond.  
 
4 — 5 PM: Pre-Dinner Remarks with Melissa Roberts, Executive Director, 
American Flood Coalition 
 
7 – 9 PM: Working Dinner 
Seating is arranged to expose participants to a diverse range of views and provide the 
opportunity for a meaningful exchange of ideas. Scholars and lawmakers are rotated 
daily. Discussions will focus on American energy competitiveness.   
 
  
THURSDAY, APRIL 24: 
 
7 – 8:45 AM: Breakfast 
 
9 – 11 AM: Roundtable Discussion: 
Data Center and AI-Driven Demand Growth 
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The growth of data centers and AI-driven technologies is reshaping energy demand, 
requiring innovative approaches to supply and efficiency. This session focuses on how 
behind-the-meter and off-grid solutions, alongside clean energy integration and 
advanced manufacturing practices, can meet the sector’s increasing energy needs while 
supporting broader decarbonization goals. 
 
Speakers will address the following questions:  
 

● What are the likely impacts on the power grid of a massive scale-up in energy 
demand from AI data centers?   

● Are behind-the-meter and off-grid solutions scalable to meet these energy 
demands? 

● What role should clean energy integration, such as solar and battery storage, play 
in powering the data center boom while ensuring cost-effectiveness? 

● How can advanced manufacturing practices optimize the energy efficiency of data 
center infrastructure to align with decarbonization goals? 

● Should policymakers enforce stricter energy efficiency standards on data centers, 
or would this stifle innovation and growth in AI-driven technologies? 

 
Speakers: 
Rob Gramlich, President, Grid Strategies 
Colette Honorable, EVP, Chief Legal Officer and Corporate Secretary, Exelon 
Corporation; former Member, Federal Energy Regulatory Commission 
 
11 – 11:15 AM: Break 
 
11:15 AM – 1 PM: Roundtable Discussion: 
Resilient Power Delivery and System Reliability 
 
Reliability and resilience are under growing strain from extreme weather events and 
aging infrastructure. This session examines mechanisms to strengthen power delivery 
systems, improve disaster recovery, and address regional disparities in grid 
management. Topics include wildfire liability, regulatory innovations, and the evolving 
role of the federal government in enabling a cleaner, more robust electricity sector. 
 
Speakers will address the following questions:  
 

● What policies are most needed to protect the grid from extreme weather events 
and aging infrastructure failures? How should wildfire liability be addressed? 
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● How can the U.S. manage regional disparities to ensure reliable and resilient 
power is available across the country? 

● What role should federal policy play in driving innovation and investment to 
improve grid reliability while enabling the transition to cleaner energy sources? 

● What lessons can be drawn from recent disaster recovery efforts to develop 
faster, more effective responses to grid disruptions in the future? 

 
Speakers: 
Katie Dykes, Commissioner, Connecticut Department of Energy and Environmental 
Protection 
Jason Grumet, CEO, American Clean Power Association 
 
1 – 2 PM: Working Lunch 
Discussion continues between members of Congress and scholars on the grid, system 
reliability and power delivery, AI-driven demand, and data center energy requirements 
with Rob Gramlich, Colette Honorable, Katie Dykes, and Jason Grumet. 
   
2 – 5 PM: Individual Discussions 
Scholars will be available to meet individually with members of Congress for in-depth 
discussion of ideas raised in the morning sessions, including Rob Gramlich, Colette 
Honorable, Katie Dykes, and Jason Grumet. 
 
6 — 7 PM: Pre-Dinner Remarks with Andrew Herscowitz, CEO, M300 
Accelerator 
 
7 – 9 PM: Working Dinner  
Seating is arranged to expose participants to a diverse range of views and provide the 
opportunity for a meaningful exchange of ideas. Scholars and lawmakers are rotated 
daily. Discussions today will focus on the grid, system reliability and power delivery, 
AI-driven demand, and data center energy requirements.  
 
 
FRIDAY, APRIL 25: 
 
7 – 8:45 AM: Breakfast  
  
9 – 11 AM: Roundtable Discussion: 
Energy Federalism: The Federal Government, the States, and Utilities 
  
Energy governance in the United States requires careful coordination between federal 
oversight of bulk transmission and state-level management of distribution networks. 
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This session considers how aging infrastructure, jurisdictional challenges, and the 
energy transition can be addressed within the framework of energy federalism. 
Strategies for aligning federal, state, and utility roles will be explored to modernize the 
nation’s energy systems effectively. 
 
Speakers will address the following questions:  
 

● How can federal and state governments navigate jurisdictional boundaries while 
modernizing aging energy infrastructure? 

● Is there a policy solution to resolve the tension between federal oversight of bulk 
transmission and state control of distribution networks? Should the federal 
government incentivize states to align their policies with federal energy transition 
goals? 

● What role should utilities play in bridging gaps between federal and state 
priorities on clean energy technology deployment and increased capacity? 

 
Speaker: 
Rich Powell, CEO, Clean Energy Buyers Association (CEBA) 
 
11 – 11:15 AM: Break  
 
11:15 AM – 1 PM: Policy Reflections for Members of Congress 
 
This time is set aside for members of Congress to reflect on what they have learned 
during the conference and discuss their views on implications for U.S. policy. Drawing 
on the full range of conversations throughout the week, members will seek to identify 
for each other the most promising takeaways for the United States policy process, with a 
special focus on opportunities for bipartisan cooperation. This is a members-only 
conversation. 
 
1 – 2 PM: Working Lunch 
Discussion continues between members of Congress and scholars on energy governance 
between the federal government, states, and utilities with Greg Gershuny and Rich 
Powell.  
  
2 – 5 PM: Individual Discussions 
Scholars will be available to meet individually with members of Congress for in-depth 
discussion of ideas raised throughout the week, including Frank Fannon, RJ Johnston, 
Sonia Aggarwal, Drew Bond, Rob Gramlich, Colette Honorable, Katie Dykes, Greg 
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Gershuny, Jason Grumet, Rich Powell, Jonathan Pershing, Maria Martinez, and Melissa 
Roberts. 
 
7 – 9 PM: Working Dinner  
Seating is arranged to expose participants to a diverse range of views and provide the 
opportunity for a meaningful exchange of ideas. Scholars and lawmakers are rotated 
daily. Discussions will focus on energy security policy reflections from the week. 
 
 
SATURDAY, APRIL 26: 
 
Participants depart throughout the day. 
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RAPPORTEURS’ SUMMARY 
 

Matthew Rojansky 
Rapporteur and Counselor to the Aspen Institute Congressional Program; President 

and CEO, The U.S.-Russia Foundation 
 
From April 21 to 26, 2025, the Aspen Institute Congressional Program brought together 
Members of Congress and Scholars with wide-ranging expertise to explore key questions 
for U.S. energy policy in the face of surging global demand, intensifying geopolitical 
competition, and transformative technological change. Starting from discussions on 
domestic competitiveness, resilience, and national security, the program examined the 
U.S. energy system’s readiness to meet the demands of the digital economy in a 
hyper-competitive global landscape. Sessions covered the roles of federal and state 
policy, private investment, permitting reform, grid modernization, and the intersection 
of energy with emerging technologies, such as artificial intelligence. 
 
The conference yielded productive, bipartisan discussion of the challenges and 
opportunities facing our country’s leadership on energy policy and competitiveness. 
Members heard from experts across the energy spectrum—from grid resilience and 
critical minerals to regulatory and cost experts—and debated practical strategies for 
streamlining regulation while protecting ratepayers, strengthening the grid, and 
ensuring a fair and maximally secure energy transition. There was broad agreement that 
energy policy today is not just about the environment or economics—it is a foundational 
component of national strength amid existential global competition and must be treated 
with the same urgency and strategic clarity as other top national security priorities. 
 
Trade and Strategic Minerals 
 
The conference opened with a session to assess U.S. industrial policy through the lens of 
energy and critical minerals. One Scholar opened by noting that the shift from market 
liberalism to a more interventionist approach marks a profound change in U.S. policy, 
but fits the current global reality. The Biden administration’s green industrial policy 
prioritized sectors like batteries, wind, and solar. Now, the Trump administration is 
more focused on national security, with wide support for manufacturing resilience and 
development of advanced manufacturing technologies, signaling a broad bipartisan 
consensus on reindustrialization. 
 
This transformation is driven in part by the recognition that critical minerals are 
foundational to U.S. manufacturing capacity, whether for clean energy, consumer 
technology, defense or other applications. As one Scholar explained, minerals and 
energy are not merely commodities—they are geopolitical assets. Competition with 
China has revived old debates about which sectors are too vital to be left solely to market 
forces. The Scholar pointed to Beijing’s "Made in China 2025" strategy as a clear 
example of state-directed industrial planning that the U.S. should counter with smart 
and selective intervention. 
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The discussion also emphasized the need to balance the interests of American 
consumers, long accustomed to cheap goods, with the strategic necessity of rebuilding 
domestic capabilities. A quote from Treasury Secretary Scott Bessent captured this 
tension: “Access to cheap goods is no longer the essence of the American dream.” 
Instead, Members and Scholars emphasized values like self-reliance, resilience, and 
quality of life for ordinary Americans. 
 
Scholars cited two recent Executive Orders to illustrate the federal government’s pivot. 
A January 2025 order underscored the need for reliable and affordable energy to 
support U.S. manufacturing—an insight that applies as much to aluminum production 
as to today’s energy-intensive data centers. A March 2025 order identified critical 
minerals as a sector unlikely to thrive without government support. As one Scholar 
noted, unlike factories, which can be relocated, mines are fixed assets, making physical 
access and control even more strategically important. NATO allies can play a supportive 
role, having collectively identified twelve rare earth critical minerals, most of which are 
currently dominated by China. 
 
Another Scholar, focusing on geopolitical risk, explained why Western companies face 
serious limitations in mineral investment. Political instability and reputational risks 
discourage engagement in many resource-rich regions, allowing Chinese state-backed 
firms to dominate. The result, this Scholar warned, is that the U.S. is decades behind 
China. Consider this example: when Japan detained a Chinese fishing boat captain in 
2019, China retaliated by banning exports of rare earth minerals, causing a 350% price 
spike. Although China lost the case at the WTO, it then flooded the global market to 
suppress competitors. As the Scholar concluded, this is not a free or transparent 
market—China not only owns many of the mines but also controls 100% of the output 
from numerous third-party sites. 
 
Members of Congress asked, Who truly benefits from WTO rulings when China can 
outmaneuver them so easily? Others pointed out that while the U.S. has among the 
world’s cheapest electricity, its regional variability and infrastructure constraints limit 
potential advantages for manufacturers. Others noted that both the Biden and Trump 
administrations skewed energy policy too far toward one end of the 
spectrum—renewables or fossil fuels—without embracing a balanced “all of the above” 
approach. 
 
Several Members raised concerns about the imposition of tariffs on allied countries, 
arguing that such measures undermine geopolitical partnerships and fail to advance a 
coherent strategy. One pointed to the withdrawal from the Trans-Pacific Partnership 
nearly a decade ago as a significant lost opportunity for U.S. economic and strategic 
leadership among allies. Members and Scholars alike called for a more nuanced 
understanding of “friendshoring,” bringing production to countries that are 
geopolitically aligned with the U.S., especially in sectors where other potential partners 
may be entangled with Chinese ownership or supply chains. 
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One Member highlighted how the current 15-year pipeline from discovery to production 
of critical minerals is misaligned with the rapid pace of change in technologies like AI. 
Meanwhile, a Scholar pointed out the stark implications for national defense, noting 
that a single Virginia-class submarine requires 9,000 pounds of rare earth minerals for 
propulsion and an F-35 fighter jet requires 500 pounds for its landing gear. Altogether, 
the U.S. government needs as much as 10,000 tons of rare earths annually. 
 
Members and Scholars shared concerns about interagency coordination. One Member 
recommended establishing a single point of accountability to coordinate federal efforts 
on critical minerals, noting that without such clarity, the process becomes a 
bureaucratic cycle of missed deadlines and redundant reporting. Others suggested 
restructuring strategic reserves and shifting them from a purely defense-oriented 
framework to one focused on broader economic resilience. One Scholar cited the Uyghur 
Forced Labor Prevention Act of 2021 as a model useful in combating forced labor in 
mineral supply chains originating from Xinjiang. 
 
Several Members and Scholars called for industrial policy to act as a scalpel, not a 
sledgehammer, targeted only where markets clearly fail. They emphasized the 
importance of predictability in regulation and taxation as the primary driver of 
private-sector investment, not government subsidies. One warned against repeating 
past failures, like the Solyndra loan guarantee debacle, and advocated for equity-based 
public-private partnerships. Another voiced skepticism about government-directed 
industrial policy altogether, noting that Intel has lost $40B in market value despite a 
$7B investment from the CHIPS Act. 
 
Still other Members noted that good jobs must not come at the expense of increased 
pollution in vulnerable communities, and argued that mining and manufacturing 
reshoring must come with stricter environmental oversight. Members also discussed the 
potential for universities and national labs to play a larger role in maintaining American 
competitiveness, but acknowledged that these institutions must do more to 
communicate their strategic value in Washington. There was broad agreement that U.S. 
energy competitiveness will depend on industrial resilience coupled with sustainable 
environmental practices and partnerships with allies through global trade. 

Industrial, Permitting, and Tax Policy 

This session focused on how industrial policy, permitting reform, tax incentives, and 
financial tools can drive American energy competitiveness in a time of rising global 
demand, economic uncertainty, and geopolitical competition. Scholars posed the 
question of whether the U.S. would lead with an abundance mindset or fall behind more 
centralized and authoritarian economies, while linking energy dominance with U.S. 
global leadership. The U.S., they argued, should take advantage of its existing 
strengths—affordable electricity, technological innovation, and robust capital 
markets—to reduce costs at home while building a strong, resilient industrial base. 
Today’s policy question, they said, is not whether to invest, but where and how. Public 
support is strong: four out of five American voters back incentives for companies to 
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reshore manufacturing. Yet America's industrial base has declined due to outdated 
energy policies, and as a Scholar emphasized, strategic sectors like steel and aluminum 
cannot modernize without targeted public investment. Other countries have already 
made these moves: the EU’s clean industrial deal and Australia's investments in 
aluminum and critical minerals were cited as models. 

The discussion emphasized concrete policy tools already in play. These include the 45X 
Advanced Manufacturing Production tax credit under the Inflation Reduction Act of 
2022, which rewards firms for creating components used in downstream industrial 
production, as well as Department of Energy lending programs and federal investment 
initiatives. These incentives, one Scholar argued, are essential to reduce investment risk, 
especially under current tariff regimes that many companies see as destabilizing. 
Lowering domestic energy bills also remains a key goal. Technology-neutral tax 
credits—rather than favoring specific energy types—have proven both effective and 
popular. The Scholar cited studies showing that these tax credits can reduce household 
energy bills by $140 to $220 annually. This has been particularly beneficial in rural 
areas, where electric cooperatives are passing along savings to consumers.  

Another proposal was the creation of a “critical minerals club” with allied nations. 
Rather than continuing to import critical minerals embedded in finished goods nearing 
end-of-life, the U.S. should increase domestic recycling and reuse. However, one 
challenge is building a robust domestic market for non-defense applications of critical 
minerals to ensure steady demand for upstream producers and processors. 

Another Scholar framed the issue in ideological terms: America stands at a crossroads, 
and can either unleash its economic potential through free-market values and fair trade, 
or risk adopting the centralized, top-down industrial models of authoritarian rivals. The 
Scholar advocated for more economic freedom—low regulation, secure property rights, 
and limited taxation—combined with unleashing all forms of energy, citing historical 
examples—West vs East Germany, North vs South Korea, and the U.S. vs China—as 
proof that economic freedom correlates with better outcomes across the board, 
including for the environment. Free economies, the Scholar asserted, are also clean 
economies. 

Permitting reform emerged as a major theme. The current 7-10 year timeline for 
permitting major energy infrastructure projects was described as a critical obstacle. One 
Scholar proposed a new framework: presume projects are permissible and shift the 
burden to regulators to prove otherwise. Categorical exclusions under the National 
Environmental Policy Act of 1969 (NEPA) could apply to new solar arrays, Small 
Modular Reactors (SMRs), or upgrades to hydropower. Others suggested establishing 
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"energy acceleration zones"—pre-cleared federal sites near labs or military bases where 
energy and data infrastructure could co-locate. 

Several Members agreed on the need for a streamlined permitting regime. One 
described how a single power line crossing federal land took seven years to permit, in 
part due to 11th-hour litigation. Others emphasized that even with technology and 
innovation in place, supply chains remain constrained, and regulatory delay is often the 
limiting factor. 

The conversation highlighted the role of community partnerships in advancing energy 
goals. One Member pointed to the Nucor recycling facility in North Carolina as a 
permitting success story. The Member also described how Google built a data center in a 
distressed rural community, reusing legacy hydro power infrastructure from the 
now-defunct furniture industry. Others called for greater investment in community 
colleges and trade schools to develop the skilled workforce required for infrastructure 
deployment. 

The group also debated energy subsidies and market design. One Member argued that 
subsidies simply shift costs to taxpayers, advocating instead for reducing the intrinsic 
cost of energy generation. Natural gas, solar, and onshore wind were identified as the 
lowest-cost energy sources, though noting that solar and wind require battery storage 
solutions, and other sources to compensate for non-peak production. Others pushed for 
a consistent, nationwide energy framework, instead of today’s patchwork of open 
markets and regulated monopolies. 

Discussion turned to nuclear power, with one Member pointing to the completion of two 
new reactors at the Vogtle plant in Georgia—the first in decades. Several Members 
supported advanced nuclear, especially Small Modular Reactors (SMRs), as part of a 
balanced energy portfolio. At the same time, Members stressed the need to protect 
agricultural land and natural habitats from energy sprawl, urging smarter land-use 
planning for solar deployment. Another Member argued for stronger physical security 
and grid resilience. Others asked how transmission lines and power systems could be 
hardened against both natural and manmade threats. 

Finally, experts offered ideas to improve permitting without dismantling environmental 
safeguards. One proposed classifying and adjudicating similar projects together for 
faster approvals. Another called for a stronger federal role to prevent regulatory 
fragmentation across 50 states. A third emphasized reining in frivolous lawsuits that 
delay projects without providing meaningful protections. One scholar, a former FERC 
commissioner, affirmed that investments in nuclear and transmission have consistently 
paid off. A broad consensus emerged that Congress has the authority—and the 
obligation—to modernize America’s permitting system, empower its industrial base, and 
align financial incentives with long-term energy security and economic prosperity. 
Aspen Institute Congressional Program 
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Energy and Resilience 

This session addressed the urgent need for energy and infrastructure resilience in the 
face of increasingly frequent and intense natural disasters, emphasizing how smart 
federal policy, technological innovation, and nationwide resource coordination can 
reduce costs and protect vulnerable communities. 

A Scholar representing the American Flood Coalition framed resilience not only as a 
climate and disaster preparedness issue, but also as a critical economic and national 
security concern. Damage from floods, fires, and other climate-driven disasters often 
renders recovery unaffordable for families and small businesses. The Scholar argued 
that too often, the federal government reacts to disasters with expensive, delayed 
recovery programs rather than investing in preventive resilience measures that could 
lower costs and burdens over time. The Scholar noted that Washington often sends 
personnel to manually verify disaster damage when tools like AI and satellite imagery 
could speed up the process and reduce human and economic costs—a reactive approach 
that has remained largely unchanged for over 50 years. 

There are over 125 federal disaster programs spread across 30 agencies, the Scholar 
explained, a system that was built piece by piece over time rather than designed as a 
coherent whole. This patchwork produces inefficiencies, bureaucratic inertia, and a 
burdensome process for already-overwhelmed local communities. The Scholar 
described how every time something goes wrong or somebody cheats, a new 
bureaucratic step is added, penalizing everyone instead of targeting enforcement and 
improving overall outcomes. 

The Scholar called for legislation to codify smarter resilience policy, including the 
Flooding Prevention and Restoration Act, and permanent authorization for Community 
Development Block Grant Disaster Resilience funding. The Scholar also recommended 
codifying a Trump administration Executive Order encouraging state and local action on 
resiliency, and flagged energy adaptation research at national labs as a promising 
direction for investment. The Scholar noted that this topic cuts across political and 
regional boundaries. In the Scholar’s words: there is no “pro-disaster” lobby, only 
systemic inertia holding back reforms. 

Members highlighted challenges and opportunities in applying resilience policy in their 
districts. One Member described successfully lobbying for a regional federal coordinator 
to help communities navigate programs. They emphasized the return on 
investment—every $1 spent on resilience saves $13 in post-disaster costs. However, they 
warned that national competitions for funding often favor larger, better-resourced 
jurisdictions and proposed a more equitable formula-based system. 
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Another Member described the flood insurance gap in North Carolina, which was hit by 
Hurricane Helene in 2024, and where few residents had flood coverage despite 
widespread flood risk. FEMA’s outdated flood zone maps, the Member argued, left 
residents uninformed and taxpayers exposed to liability. Several Members raised the 
issue of insurance companies pulling out of disaster-prone markets altogether, making it 
impossible for citizens to buy or sell homes. They urged stronger federal engagement to 
ensure that investments in community resilience actually lead to insurance market 
participation. 

Members called for more accurate and contestable flood mapping systems, recognizing 
that past events are no longer reliable predictors of future risks due to climate change. 
Others pushed for the inclusion of underinsured sectors like forestry (forestry assets 
represent 20-30 year investment cycles, but are usually not insured beyond the first few 
years). One Member called for disaster spending that reflects actual projected costs, not 
arbitrary round numbers, advocating for more precise and data-driven funding 
decisions. 

Members also flagged the need for clarity on what actions should be taken by the 
executive branch versus Congress. There was strong bipartisan agreement on the need 
for a proactive resilience policy that leverages technology, reforms bureaucracy, and 
supports communities before disasters strike, not just after. 

Data Center and AI-Driven Demand Growth 

This session examined the rapid surge in electricity demand driven by the rise of AI 
technologies and data centers, and the implications for grid infrastructure, generation 
capacity, transmission planning, permitting, and regulatory modernization. Scholars 
and Members discussed how this evolving landscape presents both a major challenge 
and a strategic opportunity for U.S. energy leadership. 

A Scholar opened the session by declaring that “the era of flat power demand is over.” 
Utilities accustomed to 20-30 year planning cycles are now facing sudden shocks from 
very large, fast-growing loads, especially from data centers and AI applications. These 
new demands differ not only in scale, often measured in gigawatts, but also in speed and 
flexibility. Data center operators and tech companies move quickly and expect utilities 
to do the same, and they decry the current utility permitting and interconnection system 
as bureaucratic and slow. The Scholar identified 15 “hot spot” states (e.g., Northern 
Virginia, the data center “hub”), where demand is already spiking. Solutions include 
colocation and reuse of retired generation facilities to get onto the grid more quickly, 
encouraging data center flexibility, and building out high-voltage transmission. But 
these are interim steps.  

Aspen Institute Congressional Program 
 

 
19 



 

 
 
 
The Scholar emphasized the need for broad policy reform and federal leadership on grid 
upgrading. Federal policy, including funding, permitting reform, and transmission 
expansion, will be essential to incentivize and coordinate state-level and private actors. 
Other scholars reinforced this message. They projected that by 2030, U.S. data centers 
alone could consume as much as 9% of national electricity, equivalent to the current 
output of all nuclear power plants. The sheer growth in demand, from traditional 
industry as well as AI, is unprecedented. The Scholar shared how data center developers 
are now requesting power in multiples of gigawatts, with companies like Micron, Meta, 
and OpenAI exploring projects in the 2–5GW range. In some areas, like upstate New 
York, a single company may consume 8% of total grid capacity. 

Utilities and states are scrambling to keep up. In some areas, new staff are being hired 
just to manage permitting and certification for these projects. Companies are being 
steered toward sites with existing infrastructure, such as retired power plants, that can 
be reactivated more easily, and some are aiming to collocate data centers with on-site 
generation, particularly natural gas cogeneration, to improve reliability and reduce 
pressure on the grid. 

The conversation also addressed permitting, where there was broad agreement that both 
federal and state-level reform is needed. Scholars noted that a large number of staff in 
the Department of Energy’s permitting office have been fired or resigned, creating 
bottlenecks, but also that DOE was not designed to manage the full permitting process. 
Members raised the Energy Permitting Reform Act, a bipartisan bill introduced in 2024, 
which has not yet passed the Senate, and would in any case need additional bipartisan 
support in the House. Under potential permitting reform, Members and Scholars 
proposed, the Federal Energy Regulatory Commission (FERC) would be given a central 
role, for example, in requiring interregional transmission planning and assigning cost 
responsibility across jurisdictions.  

Members had a range of concerns related to permitting. One asked how to protect small 
businesses from bearing outsized electricity cost increases, while others highlighted 
opportunities for demand management and grid efficiency, e.g., incentivizing industrial 
and residential users to shift usage to off-peak hours. Another Member raised 
cybersecurity, warning that the U.S. grid remains vulnerable to both cyber and physical 
attacks, and stressing the need to build resilience, not just capacity. 

Scholars explained that energy loads on the grid vary significantly. While some 
loads—like semiconductor manufacturing—cannot tolerate even momentary power 
losses, others, including many AI data centers, may have more tolerance than is broadly 
perceived or sought in initial bids. Scholars cited research suggesting that small, 
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strategically timed interruptions to data center power supplies could allow far more load 
to be integrated than previously assumed. 

Regional coordination emerged as another major theme. Members emphasized the need 
for planning across state lines and urged vertically integrated utilities and regional 
transmission organizations (RTOs) like PJM in the mid-Atlantic region to take a more 
proactive role. Tariffs also surfaced repeatedly as a barrier—both to equipment 
procurement and cross-border energy flows, such as from Quebec, Ontario, and British 
Columbia. The group also discussed the trade-offs of overhead versus underground 
transmission lines, wildfire risks, and the need to modernize FERC and NERC. One 
Member warned that it takes 10 years to build an average power line in the U.S.—seven 
of which are tied up in permitting and litigation. Others pointed to China’s ability to 
complete similar lines in under two years—a sobering benchmark. 

The discussion closed with broad agreement that a reliable energy grid is a national 
security imperative. Members aimed to explore legislation that would promote 
interoperable regional systems, strategic use of clean energy tax credits, support for 
workforce training, and both public and private investments in grid modernization. In 
any approach, policymakers must act quickly to ensure that America’s energy 
infrastructure can support our digital future, to be competitive in a world where power 
is already a national strategic asset. 

Resilient Power Delivery and System Reliability 

This session continued the discussion on strengthening the reliability of America’s 
power system amid growing demands from extreme weather, data center loads, and 
aging infrastructure, with a deeper dive on generation, transmission, and distribution. A 
Scholar opened the discussion by stressing that demand growth isn’t the only 
challenge—other cost drivers include aging infrastructure, extreme weather, and 
paralyzing uncertainty around federal permitting, funding, and tariffs. In some cases, 
this uncertainty is stalling or canceling major projects, such as an offshore wind 
installation that could have added 5% to New England’s electricity supply or a powerline 
with Canada that could boost imports by 8%. 

Hazard mitigation, the Scholar argued, is also under threat. Prevention and resilience 
programs like FEMA’s Building Resilient Infrastructure and Communities (BRIC) are 
estimated to save $13 for every $1 invested, yet grants are being pulled back. Federal 
investment in resilience not only pays for itself—it leverages other sources of funding 
and protects vulnerable grid assets, many of which were built under outdated climate 
assumptions, such as low-lying substations that once served barge-fed coal plants and 
now face flooding. Similarly, wildfire risk, once thought of as a Western problem, now 
threatens nearly the whole country. 
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On the supply chain front, Scholars pointed to the benefits of federal purchasing power. 
If the government were to buy transformers and other critical equipment at scale, 
utilities could purchase from federal stockpiles and repay the investment at a profit to 
the government. This would reduce lead times and hedge against price spikes. They 
described the energy industry as aligned behind a national strategy and also as 
committed to a diversified energy future. They emphasized that diversity—across supply 
types, storage solutions, and fuel sources—is a strategic strength, echoing Churchill’s 
maxim that “security lies in variety.” Today’s clean energy portfolio includes major 
contributions from traditional oil and gas companies, which now generate nearly a third 
of America’s clean power.  

The biggest threat to grid reliability, Scholars said, is not technical—it’s political. 
Builders of 30-year infrastructure projects need consistency. Instead, they face policy 
whiplash. A clean energy tax incentive passed by one administration might be 
undermined by the next, while federal LNG policy has swung rapidly in recent years, 
sending mixed signals to investors. In the next decade, Scholars argued, America must 
surge gas production, expand geothermal, build new nuclear capacity, and extend the 
life of aging hydro and nuclear plants. But to do this, Congress must stabilize policy and 
reform permitting. 

Members echoed these priorities. One called for stronger support for “asset condition” 
projects—utility-led efforts to replace aging infrastructure—which can reduce the 
political backlash from rate hikes. Others stressed the need for a comprehensive strategy 
to treat energy like national security: define the threat, create a strategy, and fully 
resource it. Several participants proposed a quadrennial energy review, modeled on the 
Department of Defense’s process, to provide long-term accountability and policy 
guidance. Others highlighted the opportunity to modernize nuclear policy. While some 
expressed concerns over safety and public perception, many agreed that extending 
existing plant lifespans and advancing small modular reactor (SMR) technology could 
provide stable, zero-emission baseload power. 

Debate also touched on battery storage—an area where the U.S. has fallen behind China. 
Members urged support for battery innovation, including alternative chemistries like 
iron-air, and suggested repurposing former steel sites and brownfields for grid-scale 
storage. Members stressed that hardening infrastructure should go hand-in-hand with 
boosting the grid’s flexibility and ability to recover quickly after disruptions. 

On tax policy, some Members emphasized the risks of pulling back clean energy 
subsidies, warning this could slash hiring and investment. Others raised the potential of 
fusion energy, pointing to startups like Commonwealth Fusion and Helion, and recent 
moves by the Nuclear Regulatory Commission (NRC) to treat fusion reactor projects 
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differently from their traditional fission counterparts, allowing streamlined state-level 
oversight. 

While many agreed that the U.S. has the best energy fundamentals in the world, some 
worried we have some of the worst energy policies, or at least are inconsistent in 
applying them over time. There was broad agreement among Members and Scholars 
that the government should lead with consistent, clear, and forward-looking policy that 
supports reliability, diversity, and resilience across the grid. 

Energy Federalism – The Federal Government, the States, and Utilities 

This session explored the complex and evolving relationship between federal authority, 
state decision-making, and utility responsibility in shaping the future of energy delivery. 
Scholars and Members considered how to accelerate advanced energy 
deployment—especially nuclear and high-demand applications like data centers—while 
preserving flexibility for regions and maintaining political and public support. 

A Scholar opened by highlighting the growing influence of "hyperscalers"—large energy 
consumers such as Fortune 500 tech firms and data center operators. These companies 
are now some of the biggest energy buyers in the world, with demand rivaling that of 
entire states or regional grid systems like PJM. Despite their size, their goals are 
consistent: reliable, affordable, and increasingly clean energy. Notably, such firms 
purchased more nuclear energy than wind last year, signaling a shift toward 
high-density power sources. 

Hyperscale users also often bring their own power solutions. Data centers, for instance, 
typically use grid electricity supplemented by on-site generation and backup systems, 
such as diesel or hydrogen fuel cells. For large loads that need near-perfect reliability, 
the primary source must be a dense and dependable technology like nuclear. Siting 
advanced nuclear reactors “behind the meter”—directly at or near energy-intensive 
facilities—offers advantages: bypassing lengthy grid interconnection queues, reducing 
transmission and distribution costs (which often make up two-thirds of delivered power 
costs), and mitigating public concern over grid strain. Still, some participants noted that 
many data centers are already operating on backup power more often than intended. 

Permitting and siting remain key challenges, however. New SMRs must be certified by 
the NRC, a process that took over 40 months for the first design. Further environmental 
review and permitting can take another one to two years. Projects are likely to require 
federal incentives, loan guarantees, and possibly federal siting at national labs or 
military installations. While some university-scale research reactors may come online 
within two years, full-scale commercial SMRs are further off. The ADVANCE Act, which 
aims to streamline advanced nuclear permitting and increase NRC staffing, was noted as 
a step in the right direction, although staffing cuts in other agencies threaten progress. 
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At the regional and state levels, additional complexity accumulates. Each Regional 
Transmission Organization (RTO) sets its own rules, and many states either ban new 
nuclear power outright or are just beginning to lift long-standing moratoria. Federal 
leadership is needed to unify standards, but the path forward depends on balancing 
national needs with local autonomy. 

Members raised concerns about workforce readiness and community opposition. Some 
areas—like former coal towns or federal lands—were highlighted as promising sites for 
collocating advanced nuclear facilities. Others pointed to the need for retraining energy 
workers and ensuring sufficient expertise to safely build and manage nuclear 
installations. Members and Scholars both emphasized the importance of community 
engagement, especially as public resistance has surfaced over even relatively small 
infrastructure projects. 

Hydropower was also discussed as a reliable and underutilized resource. Members 
noted that one-third of the nation’s hydro capacity is up for relicensing, and thousands 
of existing dams could be retrofitted with more efficient turbines. Noting that there is 
currently a backlog of turbine production related to global supply chains, some 
Members suggested this could be an area for onshoring and friendshoring production. 
Likewise, hydropower transmission projects from Canada remain uncertain in the 
context of the current strained trade relationship. 

Members debated the limits of federal authority in technology choice, emphasizing the 
need for market-driven, regionally appropriate solutions. The risks of politicizing energy 
policy were also discussed—particularly the danger of constant policy reversals that 
undercut long-term investment. There was also wide agreement that the U.S. should 
avoid picking energy “winners and losers.” Instead, government should create a level 
playing field, enabling all viable technologies to compete. Clean energy should be sold 
on performance and public benefit, not imposed through mandates. Successful 
transitions, many argued, would rely on strong public-private partnerships and 
bipartisan policy continuity. 

With demand from AI and electrification growing rapidly, Members called for 
immediate and long-term strategies. In the near term, more than 2,000 GW of solar and 
gas projects are ready to power future data center growth—pending permitting and 
transmission upgrades. Longer term, SMRs and other dense energy sources will be 
essential to meeting exponential demand. 

Security and competitiveness were never far from the discussion. Members noted that 
future warfare—and economic leadership—will be powered by data and AI, which in 
turn rely on massive, uninterrupted electricity. While the U.S. still leads on energy 
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hardware and talent, China is catching up fast. The session and the conference 
concluded with a broadly shared understanding that energy federalism must evolve 
quickly to meet the moment, and that Congress must act with speed, pragmatism, and 
clarity to ensure America’s energy future is secure, reliable, and competitive. 
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POLICY ACTION MEMORANDUM FOR MEMBERS OF 
CONGRESS2 

 

Energy and Economic Security 

● Acknowledge that rising electricity demand poses a national security and global 
competitiveness challenge. Powering America's manufacturing base, data centers, 
and homes reliably and affordably must become a strategic priority. 
 

● Recognize that the surge in electricity demand, driven by AI and digital 
infrastructure, presents risks to price stability and economic growth if supply 
cannot scale accordingly. This may be a strategic inflection point on par with the 
space race during the Cold War. 
 

● Emphasize the need for bipartisan legislation to ensure long-term investment 
stability. Without durable federal action, whipsawing policies from 
administration to administration discourage the multi-decade capital 
investments needed to expand power infrastructure. 
 

● Support reshoring initiatives by aligning regulatory and tax policies with energy 
availability, to ensure U.S. firms can compete globally. 
 

● Consider mandating a quadrennial energy strategy review, modeled on the 
Department of Defense's approach, to align long-term goals and reduce strategic 
uncertainty. 

Permitting and Infrastructure Modernization 

● Prioritize permitting reform. Current timelines for transmission lines, power 
generation, and energy infrastructure—often exceeding five to ten years—are 
unacceptable. Reform should maintain environmental protections while 
streamlining approval processes. 
 

● Emphasize the urgent need for interregional transmission development. The 
federal government has a unique role to play in enabling long-distance, 
multistate energy infrastructure that no single state can deliver alone. 

2Note: These are potential policy principles and proposals that emerged through conversations among 
Members of Congress and Scholars, and do not reflect any position endorsed by the Aspen Institute or 
the Aspen Congressional Program. This document is intended as a nonpartisan record of potential 
avenues for legislative action and as a companion to the Conference Rapporteur’s report. 
 
 

Energizing America’s Future 
 

26 



 

 
● Accelerate deployment of grid-ready projects, particularly solar, natural gas, and 

battery storage, which can come online faster than advanced nuclear or hydro. 
Thousands of gigawatts are waiting in the pipeline. 

 
● Consider using federal purchasing power to secure energy equipment at scale, 

creating a revolving supply that utilities can buy from—lowering costs and 
shortening lead times. 

 
● Ensure full staffing and funding for federal and delegated state permitting offices. 

Staff shortages are a major bottleneck. 

Technology-Neutral and Market-Based Policy Approaches 

● Favor technology-neutral policies that allow all viable generation sources to 
compete on cost and performance—“all of the above” enabling “the best of the 
above.” 

● Avoid restricting consumer choice in appliances, vehicles, or other technologies. 
Let market and regional conditions shape deployment. 

 
● Invest in demand flexibility, smart grid tools, and efficiency to help lower costs 

for all customers. 
 

● Recognize the role of states in determining resource mixes while preserving 
federal support for innovation, transmission, and interconnection. 

Advanced Nuclear and Long-Term Innovation 

● Accelerate development of new nuclear technologies—both small modular 
reactors (SMRs) and larger units—as promising sources of clean “dense” power. 

● Streamline Nuclear Regulatory Commission (NRC) licensing and environmental 
review timelines, with the ADVANCE Act as a potential starting point. 

 
● Support loan guarantees, tax incentives, and pre-approved siting processes (e.g., 

on federal lands or former coal plant sites) to catalyze early deployment. 
 

● Maintain and extend the lifespan of existing nuclear plants to provide reliable 
baseload power during the transition. 

 
● Invest in battery storage, including diverse chemistries and grid-scale 

brownfields storage solutions, to address intermittency and security of supply. 
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Strategic Competition and Bipartisan Opportunity 

● Recognize that strategic competition with China requires robust and consistent 
U.S. energy policy. Plentiful, affordable and reliable power underpins America’s 
technological and military edge. 

 
● Develop a long-term, bipartisan blueprint for energy policy, including critical 

minerals, grid modernization, and permitting reform, with incentives for 
private-sector investment. 

 
● Ensure continued Congressional engagement with subject matter experts, 

including in national labs, universities, and the private sector.  
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China’s Quiet War Against America3 
Frank Fannon 

Managing Director, Fannon Global Advisors 

 
China has been waging a quiet war on the United States for years. It is a war not fought 
with missiles and bullets but waged with minerals and refineries. It’s past time 
for Washington to acknowledge this reality so America can adopt the war footing 
necessary for victory. 
 
During his first term, President Donald Trump sounded the alarm that “America cannot 
be dependent on imports from foreign adversaries for critical minerals.” In Congress, 
Senator Marco Rubio and Congressman Mike Waltz, the president-elect’s nominees to 
serve as secretary of state and national security advisor, led the charge against Beijing’s 
critical minerals dominance. They understood that China’s state-directed control of the 
critical minerals supply chain was not just friendly competition but a strategic attack on 
America’s industrial base. 
 
The Chinese Communist Party (CCP) is hostile to democracy globally and seeks to 
displace the United States as the world’s indispensable power. U.S. 
intelligence reports confirm that Communist China is an existential threat. Yet, 
Washington has failed to recognize this fact because it clings to an anachronistic 
definition of war.  
 
Like Europe, Americans generally understand war as Carl von Clausewitz defined it: “an 
act of force to compel our enemy to do our will.” Viewed through this eighteenth-century 
lens, the absence of kinetic action against U.S. forces would indicate China isn’t engaged 
in war. However, the People’s Republic of China (PRC) does not subscribe to the West’s 
definition. Instead, it looks to Sun Tzu’s The Art of War, which states that “supreme 
excellence consists in breaking the enemy’s resistance without fighting” and 
recommends “first attacking his strategy.” 
 
The CCP seeks to win its war by depriving the United States of the means to wage a 
kinetic one. China leverages its domestic resources and state-owned enterprise 
investments for strategic advantage rather than commercial returns. In 1987, 
then-Chinese leader Deng Xiaoping presciently declared, “The Middle East has oil, 

3 Originally published in The National Interest on December 17, 2024. 
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China has rare earths.” The state invested and built the world’s dominant industry 
player. 
To reduce its vulnerability to imported oil, the CCP launched a sweeping 
electrification-focused industrial policy. Beginning with state-sponsored theft of 
American intellectual property, Beijing directed clean tech manufacturing, increased 
electric vehicle subsidies, and imposed coercive policies to accelerate electric vehicle 
(EV) adoption. 
 
China has deployed more than $1 trillion in Belt and Road Initiative investments, 
including in critical minerals, and oftentimes in violation of basic human rights. 
According to a U.S. Department of Labor report, Chinese mining has increased child 
and forced labor, which “risks undermining the promise of a sustainable and equitable 
green future.” In 2023, Beijing increased mining and metals-focused spending by 158 
percent over 2022 levels, locking up key supplies over the long term. 
 
The PRC has also increased economic warfare in the near term. In October 2023, Beijing 
restricted the export of graphite, which makes up most of an EV battery, and banned the 
export of rare earth processing technologies. In July 2024, the CCP announced that it 
would restrict exports of germanium and gallium, which are used in solar energy, 
advanced optics, and microchips; a few months later, it announced it was prepared to 
restrict the export of antimony, a mineral used in advanced defense weapons systems. 
This month, the CCP made good on its threat, an action that could cost the United 
States $3.4 billion. 
 
The United States has taken some actions over the years. The Trump administration 
issued America’s first critical minerals list, integrated critical minerals as a component 
of U.S. foreign policy, and sought to streamline domestic mining permits. The Biden 
administration mobilized billions of taxpayer dollars to accelerate domestic minerals 
processing and clean energy manufacturing, and it launched the Minerals Security 
Partnership. Yet, these policies lacked coordination and the mobilization of capital at a 
scale necessary to develop a secure critical minerals supply chain. 
 
Rather than meet the China threat head-on, Washington and Europe have argued that 
they do not want to decouple but selectively de-risk where appropriate. This focus on 
semantics has constrained America’s thinking and limited its options to counter the 
CCP. The United States must recognize the challenge ahead, adopt the requisite policies, 
and harness the private sector for victory. 
 
The new Trump administration should designate a senior official to coordinate a holistic 
interagency critical minerals strategy. This strategy must reform domestic mine 
permitting, modernize America’s inadequate minerals stockpile, and impose stiff tariffs 
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on producers that flout environment and human rights. Washington should coordinate 
efforts with allies yet prioritize those partners ready to mobilize capital and direct U.S. 
finance institutions to invest in near-term mining projects around the world. 
 
Trump won the White House by talking directly to the American people. He has the 
platform to do so again and explain the costs, time, and likely shared sacrifice required 
to win this new war. The United States won World War II, the Space Race, and the Cold 
War by doing just that. It is time to do so again.  
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Energy, trade, minerals, and defense: a new US industrial 

policy4 

Robert J. Johnston 

Senior Research Director, Columbia University Center on Global Energy Policy 

 

The prospect of successful implementation of a US reindustrialization and reshoring 
strategy anchored by long-term, durable tariffs is upending global trade flows and 
geopolitics around energy, materials, and manufactured goods. In parallel, there is a 
“big pivot" underway – a shift from decarbonization policy/electrification to national 
security and high tech – as the major drivers of industrial policy and key sectors like 
critical minerals.  

The re-emergence of industrial policy is not just a Trump-driven phenomenon but has 
deeper roots in trends toward deglobalization, kinetic geopolitical conflicts, and growing 
state interventionism in the economy, particularly in strategic sectors. What are 
strategic sectors? One definition is that a strategic sector is one that governments decide 
is “too important to be left to market outcomes.” 

Industrial policy has a long record in the US, good and bad, from World War Two, to the 
oil crisis of the 1970s, to the green industrial policy push of the Biden era. In assessing 
the Trump administration policy positions and actions so far, it is clear that the main 
focus of US industrial policy is targeting the manufacturing sector. 

Reindustrialization also is politically powerful among Trump voters in red states, where 
the share of manufacturing jobs is high, both in the midwestern rust belt states and the 
non-union, low-cost states of the “new south.” In the 2024 election, Trump swept 13 of 
the top 15 states with the highest percentage of manufacturing workers in the overall 
workforce, according to BLS data. 

The most common arguments against reindustrialization are that it won’t succeed 
because it will be too much of a costly, self-harming policy that disrupts existing North 
American and global supply chains and has inflationary effects for consumers. There are 
further arguments that the underlying deficits such as workforce, skills, and inputs such 
as raw materials and energy will make it hard to drive relocation of manufacturing from 
other jurisdictions. Lastly, there is a view that the ambition and complexity of a 

4 This paper represents the individual views of Robert J. Johnston and does not necessarily reflect the 
views of Columbia University or the Center on Global Energy Policy. 
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reshoring strategy might exceed the grasp of the Trump administration as it grapples 
with multiple challenges at home and abroad. 

While these concerns are well-founded, the Trump administration is nonetheless 
pressing forward. Its key performance indicators include reductions in the trade deficit 
with major economic partners, but also a “scoreboard” of manufacturing related 
announcements, particularly that involving relocation from other markets. The 
administration also appears willing to tolerate some short-term consumer pain, with 
Treasury Secretary Scott Bessent stating that “access to cheap goods is not the essence of 
the American Dream.” 

While tariffs are the most immediate and visible aspect of Trump’s reshoring strategy, 
there are several other policy tools that are critical. These include: 

● Energy – On 20 January, the Trump administration issued an executive order 
declaring a “National Energy Emergency” – not unlike the “fentanyl crisis” used 
to justify the imposition of emergency (International Emergency Economic 
Powers Act of 1977 or IEEPA) tariffs. While the energy executive order had many 
components, manufacturing is central among them, with the call for “a reliable, 
diversified, and affordable supply of energy to drive our Nation’s manufacturing” 
and a reminder that the “ability to remain at the forefront of technological 
innovation depends on a reliable supply of energy and the integrity of our 
Nation’s electrical grid.” These policies are critical given that the oil shocks of the 
1970s and electricity price shocks of the early 2000s were major drivers of the 
last round of deindustrialization in the US. 

● Currency – The Trump administration is also focused on a weaker US dollar as 
a way to bolster US exports and make imports more expensive. This policy, 
sometimes linked to a potential “Mar-a-Lago Accord” would combine feature 
long-term debt restructuring with foreign holders of US Treasuries to induce a 
devaluation of the US dollar versus the currencies of major trading partners. 
These policies remain mostly theoretical but are seen by many market observers 
and Trump-linked advisors and outside economists as an important complement 
to tariffs. 

● Tax cuts – The Trump administration is abandoning nascent efforts toward 
global minimum corporate tax begun by the Biden administration. It is also set to 
pursue an extension of existing 2017 tax cuts, including a proposed tweak that 
would lower the corporate tax rate from 21% to 15% for corporations that relocate 
their operations to the US from international markets. 

● Deregulation – The Trump administration is also pursuing a permitting reform 
agenda that would fast-track approvals for energy and infrastructure projects and 
weaken provisions for outside interventions and court challenges. The 
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administration also seeks to weaken the overall burden of regulations through 
scaling back organizations such as the Environmental Protection Agency and 
shifting regulatory primacy back to the states. 

● Subsidies – The potential pathways for expanding industrial subsidies are 
discussed in further detail below. These include both redirecting existing 
Biden-era critical minerals and manufacturing subsidies, as well as developing 
new policy tools such as the proposed US sovereign wealth fund. 

It is possible that the above policies could fail to take root, effectively collapsing under 
their own weight. Or it could be, as many observers believe, an attempt to build leverage 
for tough negotiations through existing frameworks such as the United 
States-Mexico-Canada Agreement (USMCA). It is also possible that the 
reindustrialization strategy should be viewed through a sectoral rather than national 
framework – with Trump prioritizing sectors such as steel, aluminum, semiconductors, 
and autos, while taking a lighter approach in areas like solar panels or agricultural 
equipment. 

Issues to watch: 

a. Energy-intensive sectors 

Steel and aluminum appear likely to be a main focus of Trump’s reindustrialization and 
reshoring tool kit, due to their political sensitivity in red states and the fact that there is 
significant holdover and momentum from Trump’s first administration. Whether 
countries like Canada and Mexico continue to be a target or whether sector-level 
pressure shifts back to China is uncertain. Trump’s April 2nd “Liberation Day” 
reciprocal tariffs suggest a more global approach. 

For aluminum in particular, the energy dominance strategy will likely be critical. 
Reactivating idled aluminum smelters by waiving regulatory pressures for 
non-fossil-based energy and fast-tracking energy infrastructure development will be a 
focal point of policy. The Trump administration may also deploy subsidies and low 
interest loans to the aluminum industry through a critical minerals-related program 
(more on that below) and look to secure alumina and bauxite supply through 
state-backed agreements and investments in third party suppliers. 

b. New North American economic and security frameworks 

Canadian Prime Minister Mark Carney stated on 27 March that “Canada’s old 
relationship with the US is over.” The statement referred to both specific breakdowns on 
policy issues like trade as well as a broader sense that any kind of special 
relationship/closeness that the two countries had enjoyed were now replaced by a more 
transactional approach, similar to what the US has with most other nations.  

While it is easy to observe that the old days/ways of doing business are gone, it is harder 
to pin down what comes next. Carney’s comments suggested that a broader realignment 

Aspen Institute Congressional Program 
 

 
35 



 

 
 
 
and renegotiation of the Canada-US relationship is likely to go beyond trade to include 
security. The security considerations will focus on border enforcement and the Arctic, as 
well as Canadian defense spending and contribution to NATO. 

In the eyes of the Trump administration, a renegotiation is long overdue, not just with 
Canada but with other NATO members that have relied on a US security umbrella. A 
focus on border security is popular with Trump voters and the last serious US-Canada 
joint work on the border was after 9/11. The security dialogue would focus on new 
spending commitments and procurement from Canada. It is also possible the Trump 
administration could propose a new framework to succeed USMCA, such as a customs 
union or a Schengen-type common external border agreement. The differentiated 10% 
tariff on oil and potash under IEEPA suggests the Trump administration is mindful of 
the benefits of an integrated approach on energy and minerals, although it is still early 
days. 

c. Critical minerals and industrial policy 

The Trump critical minerals executive order, issued March 20th, elevates the 
importance of minerals processing, a long-standing source of bipartisan concern about 
US dependence on China in this domain. There is also a fear that China’s dominance 
and ability to influence minerals processing markets make the sector too risky for 
private sector actors to develop on their own, particularly at scale. Trafigura CEO 
Richard Holtum suggested in the Financial Times on 25 March that smelting and 
processing “needs to have some form of government ownership or significant 
government support, because it is not competitive on an international basis comparing 
it to the Chinese smelters.” 

The proposed deployment of capital from the Development Finance Corporation and the 
Pentagon (via the Defense Production Act) through low-cost loans or even equity stakes 
is intended to establish a more level playing field for US smelting and processing 
projects, but it is not clear it will be enough. The Inflation Reduction Act and Bipartisan 
Infrastructure Law introduced an expanded range of investment programs, including 
through the DOE Loan Program Office, for critical minerals processing. Yet these 
programs generally targeted primary mining projects, recycling, or downstream battery 
component manufacturing. And the outlook for the IRA-funded programs is uncertain 
under the Trump administration. 

The Trump administration may also, consistent with its larger reindustrialization 
strategy, seek to generate more domestic projects by imposing tariffs on refined metals 
from other markets. It will also provide fast tracking permitting both for 
smelting/processing projects directly and associated energy infrastructure. Even with 
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these measures, the hurdles to expand US critical minerals processing capacity remain 
high. 

d. Defense minerals – the NATO strategy 

With the G7 leaders meeting in Alberta, there is an opportunity to explore alignment 
and opportunities on energy security, industrial supply chains, and the defense 
industrial base. While the Trump administration wants to manufacture at home first, 
their second choice is Canada and G7 partners, especially in strategic sectors where the 
competition – or in some cases, threat – is China. 

The defense element of critical minerals is crucial because the Trump administration 
has shown little interest in the contribution of critical minerals to electrification or the 
energy transition. This has marginalized, but not eliminated, the importance of lithium 
for example – perhaps contributing to the current massive collapse in lithium prices. 
The war in Ukraine, tensions in the Iran-Yemen-Gaza theater, and the risk of escalation 
in China-Taiwan are elevating the importance of military applications for minerals like 
tungsten and titanium. By contrast, the Trump administration is likely to pursue a new 
security framework across NATO, with a particular focus on defense spending and 
readiness. NATO has already elevated the importance of critical minerals in the defense 
strategy and readiness plans for the alliance, which provides a potential area for 
collaboration. In December 2024, it released its first ever list of 12 defense critical raw 
materials, prepared by the NATO Industrial Advisory Group. 

 

Mineral US Import 
Reliance 

Canada % of 
US imports 

Other NATO 
% of US 
imports 

Chinese % of 
US imports 

Aluminum 87 75 0 3 

Beryllium 10 6 0 0 

Cobalt 76 13 44 (Norway, 
Finland) 

0 

Gallium 100 17 19 (Germany) 19 

Germanium >50 23 49 (Belgium, 
Germany) 

23 

Graphite 
(Natural)  

100 13 0 43 

Lithium 80 0 0 0 
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Manganese 100 0 0 0 

Platinum 85 0 31 (Belgium, 
Germany, 
Italy) 

0 

REE (metals 
and 
compounds) 

80 0 5 (Estonia) 70 

Titanium 
(mineral 
concentrates) 

86 46 31 (Norway) 12 

Tungsten >50 0 14 (Germany) 27 
Sources: US Geological Survey 2025 Commodity Mineral Commodity Summaries, Visual Capitalist 

Summary: 

Critical minerals and reindustrialization can pull in opposite directions. Critical 
minerals illustrate US vulnerabilities, as due to geological and market factors, it is a 
national interest unlikely to be resolved through a push for self-sufficiency alone. 
Manufacturing by contrast, while by no means exempt from cost and business risk 
related to reshoring, is easier to move than minerals in the ground. Whether through 
NATO, the USMCA, the Minerals Security Partnership, or bilateral relationships with 
important trading partners like Canada, the Trump administration will have 
opportunities to advance its industrial policy, defense, and critical minerals policy goals 
through international partnerships. The mix of carrots and sticks, and the appetite for 
multilateralism to be deployed in achieving these goals, remains to be determined. 
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A New Era of Global Competition:  
Investing in America Today, for the Future 

Sonia Aggarwal 

CEO, Energy Innovation 

 

The Security Backdrop 

Energy can be a potent weapon. Russia’s fuel exports to some countries finance its 
physical aggression in Ukraine, and in other instances, Russia withholds fuel as a form 
of aggression. Europe has cut its fuel purchases from Russia to retaliate economically, 
leaving the bloc chasing other sources of fuel to reduce energy price spikes that make life 
harder for families across the continent. All of this stirs political unrest stretching far 
beyond the direct conflict. 

President Trump has recently entered the scene, but this is nothing new. The United 
States has been enmeshed with the Middle East and its oil riches for more than fifty 
years, creating energy, economic, and security vulnerabilities with grave consequences 
for American families. Despite America’s record production, global oil prices are in a 
substantial way controlled by a small number of nations that do not have our interests at 
heart, and when these volatile prices rise, we face serious economic and social 
consequences. Worse, American dependence on oil has funded terrorism, including the 
groups behind 9/11, bombing in Yemen, attacks in Syria and Israel, and so many more 
tragedies. Americans have footed the bill—and worse—for both sides of the War on 
Terror. 

Coal, oil, and natural gas can extract this economic toll because fossil fuels have 
powered economic growth for the last century, dramatically expanding human 
capabilities and productivity. Picture one 500-horsepower car, then picture 500 horses. 
That’s what’s on call at the press of the gas pedal. If we powered the U.S. economy by 
burning matches, we’d need to strike 125 quadrillion every year (a quadrillion is a 
thousand trillion). That’s every individual in America burning through 12 matches every 
second forever. The energy and industrial systems humans built around fossil fuels 
enabled incredible societal advances in the blink of an eye in human evolution. 

Fossil fuels have been a force multiplier. They are stored in select regions of the world, 
ready for drilling or digging, at a steep cost for global security. Burning these fuels also 
costs us dearly in other ways – kids with asthma, crops drying up and dying, wildfires in 
Texas, megastorms that wipe away entire towns in North Carolina, families in Florida 
and Louisiana watching their nest egg vanish as the home they own becomes 
uninsurable, and on and on. 
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This is a heady record of benefits and drawbacks of fossil fuels, forcing painful 
trade-offs. Fortunately, new forms of energy have entered the scene, enabling us to 
avoid many of those painful economic and security drawbacks. Rapid technology cost 
declines and smart policy have made available proven options to power economic 
growth, and we’re in the opening days of a domestic energy boom that’s cutting energy 
bills, onshoring manufacturing, and supporting high-paying jobs across the U.S. 

Last year, almost 95 percent of all power generation capacity added in the U.S. was 
solar, batteries, and wind. Looking forward, more than 85 percent of all new power 
projects in the queue for the next two years to meet growing demand are solar, wind, 
and batteries. To keep AI prowess at home, experts estimate we must build twice as 
many data centers in the next five years as we did in the last two decades.  

John Ketchum, CEO of NextEra, one of America’s largest power developers with fossil 
and clean energy alike in his fleet, has lamented that a new natural gas project can’t get 
up and running until at least 2029, but “renewables are here today” – utilities can build 
wind in 12 months, battery facilities in 15 months, and solar in 18 months. And at 
CERAWeek 2025, he warned “if you take renewables and storage off the table, we’re 
going to force electricity prices to the moon.” 

The Path Forward 

Solar and wind are now the cheapest power sources on Earth, while battery costs have 
fallen 90 percent in the past decade, electric vehicles are confronting Americans’ 
longstanding pain at the pump, and factory owners reduce pollution to secure their 
global competitiveness advantage. All this cuts our need for fossil fuels. The switch will 
not flip overnight, but the economic fundamentals have arrived. 

The sun shines and the wind blows the world over, and it is possible to manufacture and 
deploy clean energy almost anywhere. Of course, raw materials—including common 
ones and some rare ones—are required to build clean energy, but the more time we 
spend looking for minerals, the more we find. In 2015, global lithium resources were 34 
million tons.5 In the ten years since, those resources grew to 115 million tons6 – the 
difference? We really started to look. A similar phenomenon has happened with other 
minerals like nickel and copper.  

The binding constraint on near-term availability of most of these materials is less about 
where they are located—many are common throughout Earth’s crust—and more about 
who has the industrial capability to process them. Consider: China extracts just five 
percent of the world’s nickel but refines and processes 35 percent of global demand, 

6 https://pubs.usgs.gov/periodicals/mcs2025/mcs2025-lithium.pdf  

5https://d9-wret.s3-us-west-2.amazonaws.com/assets/palladium/production/mineral-pubs/lithium/mcs-2016-lithi.
pdf  
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extracts 13 percent of lithium but processes 58 percent, and extracts 1.5 percent of 
cobalt but processes 65 percent.7  

The point is: China is investing in the capability to process the minerals needed for the 
future, even if they are importing much of the raw material. The U.S. and our allies 
could absolutely make more of these investments, which would pay dividends for our 
security and global positioning. 

And one more thing—these minerals are relatively straightforward to recycle. They are 
not like fuels, which once burned, are spent. Investing in domestic mineral recycling 
capacity is a way to keep the (already-processed) minerals we import in the guts of high 
tech products inside our borders, ready to be used again to bolster our energy and 
national security. 

We cannot trade dependence on Putin for dependence on Xi. Chinese policymakers are 
making strategic investments in critical minerals processing and manufacturing clean 
energy equipment. Nearly half of all vehicles sold in China last year were electric.8 China 
is the largest exporter of electric cars in the world, and recently became the largest 
vehicle exporter in general (combustion or electric)9 – overtaking Japan after beating 
out Germany.  

Why? It is not just the price points they offer – it is also the availability of a range of 
high-end, modern, attractive electric cars. People are proving the world over that they 
want these cars. America cannot afford to fall behind. 

The nations that win in this modern era of competition will be the ones that invest in 
innovation and manufacturing. They will be the ones that provide a high standard of 
living for their citizens with lower costs and lower pollution, shining a light on a better 
life. Doing this in our nation will help us shake the many security vulnerabilities 
generated by financing groups that hate America. This is not partisan, it is practical – it 
is where the world is going. 

The Way to Win 

According to JP Morgan, more than half of all private investment growth in America 
after the passage of the Inflation Reduction Act was from investments in our clean 
economy.10 Real investment in manufacturing construction has increased 130 percent in 

10https://am.jpmorgan.com/us/en/asset-management/adv/insights/market-insights/market-updates/on
-the-minds-of-investors/how-might-the-us-election-affect-the-clean-energy-transition/#:~:text=Indeed
%2C%20private%20clean%20investment%20has,barriers%20have%20been%20a%20constraint.  

9 Hoskins, P. (2023, May 19). China overtakes Japan as world's top car exporter. BBC. 
https://www.bbc.com/news/business-65643064  

8 https://www.asiafinancial.com/one-in-nearly-every-two-cars-sold-in-china-was-electric-in-2024  

7 Venditti, B. (2022, January 20). Visualizing China’s Dominance in Clean Energy Metals. Visual 
Capitalist Elements. 
https://elements.visualcapitalist.com/visualizing-chinas-dominance-in-clean-energy-metals/  
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the past four years.11 These trends are driving our domestic economy, cutting energy 
bills for people, and positioning America to compete and win in the modern global 
economy. 

But, we risk falling behind. Take steel, for example, where the widely held impression 
that Chinese steel is low-quality, which masks impressive manufacturing progress. In 
2019, Chinese steel company HBIS announced plans to build the world’s first large-scale 
facility to make primary steel with hydrogen, using an Italian technology. That facility is 
running today, producing 600,000 tons of primary steel each year, with another 
600,000 tons in the offing.12 In 2023, Baosteel finished building its own 400 foot tall 
steelmaking furnace in Guangdong, with the capacity to produce another million tons of 
hydrogen-based primary steel.13 The volume of steel those two facilities alone can 
produce equals about 10 percent of the primary steel made in the U.S. annually today.14 

Our allies are also making progress. Germany is leading. The German company  
Stahl-Holding-Saar (SHS) has made final investment decisions for a state-of-the art 
clean steel facility in Western Germany.15 Salzgitter AG is building a zero-carbon 
primary steel facility with about $1 billion in public support alongside the company’s 
own $1 billion investment.16 Beyond steel, Rio Tinto and Alcoa are investing $1.1 billion 
in a zero-carbon aluminum facility in Canada, with about $220 million in government 
support.17 But here’s a red flag: The new aluminum factory in Canada uses a technology 
developed by an American company who was unable to find sufficient public support for 
demonstration in our country.  

America should use its existing advantage over industrial materials manufactured in 
other places—our industries are already cleaner than Chinese industries, for example, 
steel made in America is the cleanest of the top seven global producers and Chinese steel 

17 Government of Canada. (2023, June 12). Canada deepening its collaboration with global leader Rio 
Tinto to produce the world’s greenest aluminum [Press release]. 
https://www.canada.ca/en/innovation-science-economic-development/news/2023/06/canada-deepening-its-collab
oration-with-global-leader-rio-tinto-to-produce-the-worlds-greenest-aluminum.html  

16 Salzgitter AG. (2023, May 24). SALCOS® milestone reached - Salzgitter AG awards contract for direct 
reduction plant [Press release]. 
https://www.salzgitter-ag.com/en/newsroom/press-releases/details/salcos-milestone-reached-salzgitter-
ag-awards-contract-for-direct-reduction-plant-20791.html  

15https://en.saarstahl.com/news/press-releases/next-step-in-the-transformation-central-plants-ordered-f
or-power4steel-europe-s-largest-decarbonization-project/?id=17507  

14 Primary steel is a subset of total steelmaking, and refers to making new steel from iron rather than 
recycling steel. Much of the steel we make in the U.S. is recycled, but insufficient availability of scrap steel 
globally means primary steel will be required into the future. The U.S. currently makes approximately 
23.5 million tons of primary steel each year. 

13 https://chinahydrogen.substack.com/p/chinas-first-1-million-ton-hydrogen  

12https://www.danieli.com/en/news-media/news/hbis-producing-dri-using-more-60-hydrogen_37_818.
htm 

11 https://www.foreignaffairs.com/united-states/why-america-struggles-build  

 
Energizing America’s Future 

 
42 



 

is the dirtiest. The European Union adopted a Carbon Border Adjustment Mechanism to 
account for embedded pollution in industrial materials. America can confront this trade 
regime and similar actions other countries may take by leveraging our natural advantage 
– our industrial products are generally cleaner. Senator Cassidy has introduced an 
important bill that gets at this, as has Senator Whitehouse.  

We can also consider trading clubs with environmental and labor standards for specific 
global commodities, including critical minerals. If designed and implemented well, this 
stimulates a race to the top, creating a more resilient supply of important commodities. 
Trade policy that accounts for pollution is an area of potential bipartisan cooperation 
that can position America to win globally, and support investment in our domestic 
industries to further modernize. 

America will net geostrategic and economic returns from additional investment in 
mining and processing critical minerals, whose demand is on the rise. The U.S. has 
incredible lithium reserves, but lacks infrastructure to extract and process it at scale. 
Similar opportunities exist for other key minerals. Careful and proactive management of 
permitting and siting challenges related to new extraction projects here in the U.S. will 
be essential,and simultaneous investment in mineral refining and processing 
capabilities will pay off.  

America can at the same time continue to invest in domestic innovation and 
manufacturing to set ourselves up to gain ground against China. We can work with our 
allies to build a resilient global supply chain for critical energy 
technologies—emphatically including renewables and battery storage, the most practical 
energy sources we have available, according to our nation’s power developers. 

Policy that supports American manufacturing of strategically important products 
creates high-quality job opportunities, but it also accomplishes something else 
profound. A thriving manufacturing base provides the basis for world-leading 
innovation. Consider this: China manufactures lithium-based batteries at incredible 
scale. Now, Chinese researchers and companies are innovating in sodium-based 
chemistries that have long befuddled researchers elsewhere. Chinese researchers can 
walk across the street from their university to labs run by the world’s largest chemical 
manufacturers, and then stroll over to a nearby battery manufacturing line.18 These are 
the historically American benefits of maintaining a lively manufacturing base in critical 
areas. 

We have the opportunity to regain technological leadership for critical energy 
equipment and minerals – the strategic industries of the future. Much more is needed to 
meet the moment and position America to win: 

18 Bradsher, K. (2023, April 12). Why China Could Dominate the Next Big Advance in Batteries. The New 
York Times. 
https://www.nytimes.com/2023/04/12/business/china-sodium-batteries.html?smid=tw-share  
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1. Ensure that policies enacted in recent years that position America to invest in our 

domestic manufacturing base and the most practical sources of energy do not go by 
the wayside. This is important to ensure we have practical, abundant energy sources 
that maintain our AI edge and keep energy bills as low as possible for American 
families and businesses. It is also critical to provide the certainty needed for 
investors in multi-year projects just getting underway.  

2. Enact new trade policies that accounts for America’s natural advantage against 
Chinese competition – our industrial materials are less polluting. European tariffs 
are beginning to account for this pollution, and America could put in place its own 
tariffs accounting for pollution to counter China. Additionally, negotiating trading 
clubs for critical minerals and other critical energy technology is a near-term 
opportunity. 

3. Dramatically increase domestic investment in modern, zero-pollution industrial 
facilities and mining and processing of critical minerals and materials. 

The world’s energy and industrial systems are changing. Fast. New bipartisan policy can 
position America to win globally in the new era. 
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Data Center and AI-Driven Demand Growth  
Colette D. Honorable  

EVP, Chief Legal Officer and Corporate Secretary, Exelon Corporation 
 

Artificial intelligence (AI), once envisioned only in science fiction, is becoming 
commonplace in our offices and homes. Incredibly, the AI-enabled features of a modern 
world — from internet searches to chatbots to digital assistants — are all powered by an 
energy system that has been going strong for over 100 years.  

Just as AI may be the most significant technological advancement of this century, the 
energy grid was the most important engineering achievement of the last. While the way 
the world produces power has evolved, how electricity flows — from power sources then 
over poles and wires to our homes and businesses — is largely unchanged from when the 
system was designed.  

Electricity Demand  

What has dramatically changed is the demand on that system. While no one has full 
visibility into the total amount of AI-driven electricity growth, all indications are that it 
will be substantial. The electricity needed to power a single traditional cloud computing 
chip is around 150W - the same as a powerful incandescent light bulb. The latest GB200 
graphics processing unit (GPU) chips scheduled to ship from NVIDIA will require 2.7kW 
per chip, over 18 times the power draw. AI data centers also consume significantly more 
water and steel than their cloud computing data center cousins.   

There are additional datapoints demonstrating how significant future AI electricity 
intensity will be. According to an Electric Power Research Institute (EPRI) study last 
year, data centers could consume 9% of total electricity in the U.S. by 2030.19  In the 
PJM Interconnection region – the grid operator with a footprint encompassing all or 
parts of Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan, New Jersey, North 
Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West Virginia, and Washington D.C. 
– their most recent forecast expects the PJM summer electricity peak demand to climb 
about 70,000 megawatts (MW) to 220,000 MW, over the next 15 years.20 To put this 
figure in perspective, the current summer peak record for the PJM footprint occurred in 
2006 at 165,653 MW. PJM’s existing installed generation capacity mix totals 181,533 
MW. The scale of meeting this challenge should not be underestimated – one nuclear 

20 Testimony of Asim Z. Haque, Sr. Vice President – Governmental and Member Services, PJM 
Interconnection, U.S. House of Representatives Committee on Energy and Commerce, Subcommittee on 
Energy, March 5, 2025. 

19 Powering Intelligence: Analyzing Artificial Intelligence and Data Center Energy Consumption, EPRI, 
May 28, 2024. 
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power plant produces just over 1,000 MW or the same amount of electricity needed to 
power around 1,000,000 homes. The load growth we observe today is unprecedented.  

Policymakers, data center and AI developers, generation owners, electric utilities, and 
all stakeholders need to work together to meet this incredible moment in new electricity 
demand, which will require significant new investments in both generation and 
transmission and their associated supply chains.   

Syncing Pace of Entry and Exit  

To meet this moment of growth, the immediate need is to better sync the pace of energy 
generation additions to match the pace of new electricity load growth and generation 
retirements. PJM testified before the U.S. House of Representatives Committee on 
Energy and Commerce on March 5 about this challenge.21 According to PJM, they are 
seeing concerning trends with the pace of generation retirements far exceeding the 
addition of new generation being added to the system.   

PJM’s generation portfolio, which is largely owned by independent power companies 
and not fully regulated electricity utilities, is undergoing a significant transition. 
Dispatchable generators, which can respond to directions from grid operators regardless 
of weather, have recently been retiring at a rapid pace with few new dispatchable 
resources in the queue to connect to the grid. While there are consistent trends across 
the United States on the need to sync the pace of entry and exit, regions where states 
have turned over generation planning decisions to capacity market run by an organized 
market and grid operator, like PJM, are particularly challenged to replicate the 
attributes of retiring generators, including dispatchability, with similar attributes to 
replacement supply.  

Affordability  

Our country must win the race for AI dominance. Period.  However, we also need to 
improve the standard of living for Americans by ensuring electricity is affordable. There 
are several considerations around affordability: sufficient available supply and 
thoughtful rate structures.  

First, in their March testimony, PJM went on to say that as their reserve margin – the 
amount of excess supply available to navigate various operating conditions – continues 
to decline, prices are likely to increase further.   

21 Ibid. 
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Second, thoughtful rate structures are needed in order to avoid cost shifts to existing 
customers. A key recommendation from last year’s Bipartisan House Task Force on 
Artificial Intelligence made this point:22 

“While meeting the significant energy demands of data centers is essential to 
economic growth and national security, it is also important to maintain 
affordability, reliability, and availability of electricity to customers. Protecting 
ratepayers from subsidizing these new large loads of technology companies 
should be a priority for utilities and grid operators.”   

Recent proposals for co-location, a practice in which data centers are built next to a 
power plant, have gained attention. The Federal Energy Regulatory Commission   

convened a technical conference on the subject last November and rejected a 
precedent-setting interconnection agreement involving a data center and a nuclear 
generator. That agreement, which did not conform to standard terms, would have raised 
electricity bills for residential and other customers.  

If data centers are connected to the grid — even if their first point of connection is a 
generator — they should contribute to the cost of the network infrastructure providing 
those services. Most data centers do just that. However, if co-located data centers are 
allowed to avoid the costs that all other customers pay, some estimates have shown that 
monthly electric bills for residential customers could increase by over $50 co-location 
facility.23 

Equally important are elements of rate design that hold other residential, commercial, 
and industrial customers harmless in the event data centers close prematurely. 
Generation and transmission have expected lifespans in excess of forty years, and both 
are needed to support the addition of new data centers. The cost of these facilities are 
paid for by customers over an extended period. Safeguards to ensure existing customers 
are not forced to pick up the tab for generation and no-longer-needed transmission 
investments  in the absence of the data center must be prioritized.  

Winning the AI Race  

The United States already has over 2,000 data centers online and connected to the 
electricity grid. Every state in the country has a data center located in it. Each of these 
2,000 projects have taken careful planning and coordination.Yet we have also shown 
with each center that our country can successfully build while also preserving electricity 
reliability and prioritizing affordability.   

23 Declaration of John J. Reed and Danielle S. Powers in FERC Docket No. ER24-2888, Concentric 
Energy Advisors, November 6, 2024. 

22 Bipartisan House Task Force Report on Artificial Intelligence, U.S. House of Representatives, 
December 17, 2024. 
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With their size and scale, however, AI data centers present new challenges. 
Policymakers can help the U.S. win the AI race by focusing on the following pinch 
points:  

● Promote Data Center Load Flexibility – Data centers have very static, 
inflexible load profiles. Fostering flexibility in demand, particularly during 
times when the electric grid is under peak conditions, could result in quicker 
data center development and potentially eliminate the need for certain 
generation and transmission investments, ultimately reducing cost and 
leading to savings. According to a report by the U.S. Secretary of Energy 
Advisory Board last year, there are no examples of grid-aware flexible data 
center operations.24 

 
● Encourage Reuse of Retired Generation Sites - Support local 

communities and realize the benefits of brownfield development by 
streamlining the addition of new thermal and renewable generation and 
energy storage by eliminating regulatory impediments to re-using connections 
to the transmission system at retiring or retired generation sites. Generator 
replacement provisions have become a best practice in the parts of the 
country where they are implemented, especially where early community 
engagement is prioritized, communities realize economic benefits, and local 
environmental concerns are addressed.   

 
● Reduce Red Tape in Building Transmission – New transmission 

development is a prerequisite to interconnecting new power generation and 
growing the economy. The current transmission planning processes do not 
support the rapid load growth needs of our customers today. In short, the 
federal rules designed to promote “competition” in the electricity industry are 
hampering our broader competitiveness in the global economy. This is one 
example where the regulatory framework in the U.S. is far too focused on 
meeting process requirements and not focused enough on achieving 
infrastructure development outcomes. PJM has recently proposed several 
reforms to support more timely development of transmission as well as 
generation, but more is needed – and soon.  

 
● Assess Why Needed Generation is not Materializing – Electric 

utilities in the PJM footprint, which has seen tremendous data center growth 

24 Recommendations on Powering Artificial Intelligence and Data Center Infrastructure, U.S. 
Department of Energy Secretary of Energy Advisory Board, July 30, 2024. 
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in Virginia, Illinois, and Ohio particularly, generally serve customers through 
the transmission and distribution network they own and operate. Utilities in 
PJM, to a large degree, are currently dependent on competitive electricity 
suppliers to generate electricity that ultimately flows to customers. PJM’s 
competitive framework, however, is not meeting the moment of growth. The 
competitive forces underpinning the value proposition of these markets are 
not producing market entry when it is needed most and when prices are 
signaling the need for new entry. Customers are feeling this imbalance.  

 
● Supply Chain – Energy infrastructure needed to power data center 

development is currently produced across the world. Specialized equipment 
including large power transformers and electric generation equipment are 
also in high demand and require long delivery lead times. Ensuring our supply 
chains are robust and can ramp to meet our demand, especially in light of the 
worldwide need for this infrastructure, will be essential.  

 
● Permitting Reform – Successful permitting is an ever-present prerequisite 

for building transmission, generation, and data centers. Depending on the 
project, federal agencies may have a permitting role alongside state and local 
entities. The need to address federal permitting broadly while also protecting 
the environment has been broadly recognized.   

 
● Training the Right Workforce - Building a data center typically involves 

hundreds of construction jobs, including roles for engineers, electricians, 
HVAC technicians, and general laborers. In the U.S., a 100MW data center 
project can employ around 1,000 to 1,500 workers during peak construction 
periods. Once operational, a data center requires a workforce of 50-200 
people for IT management, maintenance, security, and administration. 
Ensuring the U.S. can meet the demand for data center growth requires 
providing workforce development programs for skilled trades (electricians, 
steelworkers, HVAC technicians, plumbers) and IT professionals (structured 
cable installers, mechanical, civil, and environmental engineers, data center 
technicians, facilities management technicians).   

 

The U.S, is well poised to meet this moment of incredible opportunity and economic 
growth. Doing so will require thoughtfulness about the needs of all customers and a 
recognition that the work we have done so well in the utility sector for over a century 
will continue to be a critical facilitator. Ensuring reliability, affordability, sustainability, 
and energy security must continue to be job number one today and in the future.  
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Incentivizing Resilience: Policy Strategies to Build Power 
System Resiliency and Reliability 

Katie Dykes  

Commissioner, Connecticut Department of Energy & Environmental Protection 

Extreme weather events that result in major grid-scale power outages are becoming 
more frequent. These events are exacerbated by aging grid infrastructure that was not 
built to withstand these types of shocks, and when damaged, may take months or longer 
to fully restore due to lack of material availability. Nationally, weather-related debt 
issued for utilities has skyrocketed, totaling $12.4 billion in 2022, compared with $7 
billion issued between 2002 and 2021.25 These trends are impacting energy 
affordability, as portions of the recovery costs are passed down to consumers in the form 
of higher rates. 

Some recent events that have caused extended power outages or involve utility 
infrastructure include: 

● January 2025: Wildfires in Southern California caused catastrophic damage in 
the Pacific Palisades and Altadena areas of Los Angeles County. More than 
18,000 structures were lost, and early estimates of total property damage range 
between $95 billion and $164 billion.26 L.A. County has filed suit with Southern 
California Edison, alleging the utility’s transmission towers sparked the Eaton 
Fire in Altadena. 

● September 2024: Hurricane Helene in the Carolinas combined unusually 
strong winds with extreme rains that resulted in unprecedented flooding, leaving 
more than 5.9 million customers in 10 states without power. More than 300 
substations were damaged or destroyed in North Carolina alone, which may take 
up to a year to fully restore. Duke Energy, the largest utility in NC, SC, and 

26 Zhiyun Li and William Yu. “Economic Impact of the Los Angeles Wildfires.” UCLA Anderson Forecast. 
March 3, 2025. 
https://www.anderson.ucla.edu/about/centers/ucla-anderson-forecast/economic-impact-los-angeles-wil
dfires 

25 Thomas Keefe, et al. “Decoding the cost dilemma: How can electric companies navigate a shifting 
landscape?” Deloitte Insights. June 1, 2023, 
https://www2.deloitte.com/us/en/insights/industry/power-and-utilities/rising-electricity-costs.html 
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Florida, estimates the recovery cost for the 2024 hurricane season, including 
Helene, will be between $2.4 and $2.9 billion.27 

● February 2021: Extreme cold snap in Texas caused cascading impacts 
throughout the energy system – a spike in natural gas demand for heating, 
drawing supply away from gas-powered electric generating facilities, combined 
with icing and freezing of inadequately winterized components at power plants, 
wellheads, and fuel processing facilities – leading to a widespread energy 
emergency and the largest rolling blackout event in U.S. history.28 Texas’s unique, 
isolated power grid lacks substantial connection and backup sources. 

● August 2020: Extreme windstorm in the Midwest resulted in $11 billion in 
downed communications systems, damaged residential gas connections, and 
damaged cooling towers at a nuclear power plant. Nearly 2 million customers lost 
electricity, some for several weeks, and internet service remained out for 
thousands of customers for more than a month.  

Utilities, states, and the federal government must work together to invest in resilient 
power systems to reduce the frequency and duration of outages and infrastructure 
damage or failure. Taking a proactive approach will improve energy affordability for 
consumers and lower federal disaster recovery costs. This paper highlights six ways that 
the federal government can incent states and utilities to better plan for and proactively 
invest in a resilient grid: 

1. Move away from constant disaster recovery by preserving and enhancing 
investments to protect critical infrastructure 

2. Future-proof infrastructure with planning and design standards 
3. Develop a robust national replacement supply chain system  
4. Invest in grid infrastructure resilience to wildfires 
5. Invest in advanced transmission technologies  
6. Build back-up power for critical facilities including for national security assets 

This essay discusses each of these policies with examples, where applicable, of how we 
have tried to advance these approaches in Connecticut. 

28 Federal Energy Regulatory Commission. “The February 2021 Cold Weather Outages in Texas and the 
South Central United States.” November 16, 2021. 
https://www.ferc.gov/media/february-2021-cold-weather-outages-texas-and-south-central-united-states
-ferc-nerc-and 

27 Mrinalika Roy. “Duke Energy Sees up to $2.9 Billion in Hurricane Restoration Costs.” Reuters. 
November 7, 2024. 
https://money.usnews.com/investing/news/articles/2024-11-07/duke-energy-sees-up-to-2-9-billion-in-
hurricane-restoration-costs 
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1. Move away from constant disaster recovery by preserving and 
enhancing investments to protect critical infrastructure 

Proactively preparing to avoid losses is economically more sustainable than continuing 
to rebuild after damage occurs. Mission critical utility infrastructure located in higher 
risk areas, such as in or near flood zones, may be prohibitively expensive to relocate, so 
protecting that infrastructure where it is already sited will be critical to maintaining 
services.  

Building resilience has been a growing policy for the past decade and it is important for 
Congress and the Executive Branch to stay on this path. Federal funds spent on utility 
infrastructure resilience provide significant returns on investment. Looking across the 
federal Economic Development Agency grants for substation and power line resilience 
projects, the National Institute of Building Sciences29 found that every dollar invested 
yielded a return of $6 to $9 in benefits. Two key federal funding programs have 
succeeded in incentivizing utilities and local governments to proactively invest in 
protecting power infrastructure from extreme events: 

● The Federal Emergency Management Agency’s (FEMA) Building 
Resilient Infrastructure and Communities (BRIC) grant program has 
invested billions of dollars since launching in FY2020. This program funds 
resilient infrastructure protecting communities and community lifelines, which 
enable continuous operation of critical government and business functions 
essential to human health, safety, and/or economic security. Their projects 
include comprehensive protection of electrical substations and generation. FEMA 
BRIC was made possible by Congress’ passage of the Disaster Recovery Reform 
Act of 2018, which authorized the President, for each major disaster declaration, 
to dedicate to a pre-disaster mitigation fund an amount equal to 6% of the 
estimated total grants to be made for recovery.30 Continuing to ensure the 
Executive Branch uses the 6% set aside requires adequate funding and program 
staffing to ensure prudent management and investment.  

● The Department of Energy (DOE) Grid Resilience and Innovation 
Partnerships (GRIP) Program is a series of funding programs designed to 
strengthen and modernize America’s power grid against wildfires, extreme 

30 Congressional Research Service. “Federal Emergency Management Agency (FEMA) Hazard Mitigation 
Assistance.” August 6, 2024. https://crsreports.congress.gov/product/pdf/IN/IN11187 

29 National Institute of Building Sciences. “Mitigation Saves.” 2019. 
https://www.nibs.org/files/pdfs/mitigationsaves2019_complete.pdf 
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weather, and other natural disasters.31 This $10.5 billion competitive grant 
program, authorized by the Infrastructure Investment and Jobs Act, funds 
utilities, grid operators, non-profits, and state and local governments. GRIP 
provides grants specifically for utilities, generators, and transmission owners to 
develop transformational solutions that reduce risks from extreme weather 
events, and higher educational institutions, state, and local governments to 
develop and deploy smart grid technologies. A separate, but related program, the 
Grid Resilience State and Tribal Formula Grants program, distributes funding to 
states, territories, and federally recognized Indian tribes based on a formula that 
includes factors such as population size, land area, probability and severity of 
disruptive events, and a locality’s historical expenditures on mitigation 
efforts. These entities then award projects that provide affordable and reliable 
energy.32 

2. Future-proof infrastructure with planning and design standards 

Building utility infrastructure takes time—and once constructed, we expect it to remain 
in service for many years (50+, for some assets). There is value in planning for changing 
conditions and the likelihood of damage not just today, but over the infrastructure’s 
lifetime. To ensure that utilities are not always in recovery mode from extreme weather 
events, they can rebuild or replace with resilient measures in mind. 

Unfortunately, there are no nationwide resilience standards to future-proof utility 
infrastructure for multi-hazard events. While some state requirements exist, the lack of 
uniform planning and building standards has left questions from utilities and states on 
what "prudent” guidelines are, such as how high to elevate a substation in or near a 
floodplain, methods to reduce wildfire risk from certain types of powerlines beyond 
temporarily cutting electricity, and who pays for resiliency measures.  In the absence of 
guidelines, it is difficult for utilities and their regulators to agree on what level of 
investment is appropriate. 

In Connecticut, following Hurricane Sandy in 2012, a major electric utility needed to 
reduce flood risk for a substation on a low-lying riverbank. The substation had to be 
powered down during the storm to avoid catastrophic damage, cutting off power supply 
to the state’s most populous city. In the years following, it was determined the best 
strategy would be to relocate the substation further inland. At the time, there was no 
guidance from the federal government on how high to elevate a substation to account for 
sea level rise. The lack of planning standards caused permitting and approval delays and 

32 U.S. Dept. of Energy. “Grid Resilience State/Tribal Formula Grants Program.” 
https://www.energy.gov/gdo/grid-resilience-statetribal-formula-grants-program 

31 U.S. Dept. of Energy. “Grid Resilience and Innovation Partnerships Program. 
https://www.energy.gov/gdo/grid-resilience-and-innovation-partnerships-grip-program 
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significant debate about appropriate project cost that could have been avoided had 
standards been in place. 

Recently, the federal government has taken steps to provide uniform direction for 
planning and design standards. Flood risk standards, such as the Federal Flood Risk 
Management Standard formally adopted in July 2024 by FEMA,33 help utilities better 
understand how to future-proof infrastructure by telling them what to expect.This 
includes hardening generation assets and right-sizing future infrastructure to withstand 
its designed lifespan. 

In summer 2023, the Federal Energy Regulatory Commission (FERC) finalized two 
rules34 establishing better guidance for transmission infrastructure. The rules will 
update national reliability standards to require planning for extreme heat and cold, 
among other weather risks, require detailed evaluation of the risks of extreme weather 
events, and mandate taking corrective action where risks are identified. Transmission 
providers must report on their policies and processes for conducting extreme weather 
vulnerability assessments and identifying mitigation strategies. 

Utilities in some areas of the country are ramping up investment to replace aging 
infrastructure that is nearing the end of its useful life. Maintaining federal resilience 
standards for utility infrastructure increases the likelihood that asset replacement 
projects will be designed for a resilient future, instead of doubling down on existing 
vulnerabilities. 

3. Develop a robust national replacement supply chain system 

Whether we’re rebuilding damaged infrastructure after a natural disaster or proactively 
building resilient infrastructure, robust supply chains will be critical to access necessary 
materials. This is particularly true for transmission and distribution system 
transformers and other grid infrastructure, which have suffered significant spikes in 
cost and delivery time. Order lead times for new transformers doubled from 
approximately one year in 2021 to over two years in 2024, with larger transmission 
transformers having lead times of up to four years.35 The costs of new transformers have 

35 Kevin Jacobs et al., “Supply shortages and an inflexible market give rise to high power transformer lead 
times,” Wood Mackenzie. April 2, 2024. 

34 Federal Energy Regulatory Commission. “FERC Finalizes Plans to Boost Grid Reliability in Extreme 
Weather Conditions.” June 15, 2023. 
https://www.ferc.gov/news-events/news/ferc-finalizes-plans-boost-grid-reliability-extreme-weather-con
ditions 

33 Federal Emergency Management Agency. “Federal Flood Risk Management Standard.” 
https://www.fema.gov/floodplain-management/intergovernmental/federal-flood-risk-management-stan
dard 
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risen by 60% to 80% since the pandemic.36 While utilities maintain replacement stocks, 
major disasters can strain inventory. For example, damage from Hurricane Helene 
required local utilities to replace thousands of transformers at once. In some instances, 
entire substations had to be rebuilt, a process that takes months to a year, even without 
recent supply chain shocks factored in. 

States and the federal government play a role in addressing these supply chain issues. 
Through our participation in the Northeast States Collaborative on Interregional 
Transmission, Connecticut and nine other states plan to explore how states can 
collectively and proactively purchase critical grid infrastructure in bulk to ensure 
availability and potentially reduce costs on a per unit basis. The focus of that 
collaborative is on certain high-voltage technologies with lead times as long as ten years, 
but such a framework can be applied to other grid infrastructure. However, aligning 
different jurisdictions and associated utility regulatory structures will make a fully 
state-driven solution especially complicated.  

The federal government could ensure that states have access to equipment necessary to 
quickly restore the grid following a natural disaster. This would not be a federal 
giveaway to states. Utilities would repay the federal government for these purchases, 
and ratepayers ultimately benefit because the federal government has stronger 
negotiating power to secure lower per unit costs and an appropriately-sized stockpile to 
ensure sufficient capacity to respond to natural disasters. 

4. Invest in grid infrastructure resilience to wildfires 

Wildfire risk has long impacted the West, but is rapidly becoming a national problem, 
with occurrences rising across the East, Midwest, and South. In 2024, parts of the 
Northeast experienced their worst fire season on record, with fires breaking out in late 
fall rather than the typical early spring. In October and November 2024, Connecticut 
more than tripled the state’s previous record for number of wildfire starts and acres 
burned. While the state did not experience damage to its utility infrastructure during the 
fires, awareness of wildfire risk and future damage potential is increasing. 

A pressing issue highlighted by the experience of Western states is how to manage the 
extensive costs associated with response, recovery, and utility liability. Since 2017, 
Southern California Edison has settled wildfire claims totaling more than $6 billion. A 
January 2025 rate hike sought by the utilities seeks to reclaim $1.6 billion from 
ratepayers.37  

37 Caroline Petrow-Cohen. “What the Eaton fire could mean for Edison’s bottom line.” Los Angeles Times. 
February 11, 2025. 
https://www.latimes.com/business/story/2025-02-11/the-future-for-edisons-bottom-line-after-the-fires 

36 Jacobs, et al., 2024 

https://www.woodmac.com/news/opinion/supply-shortages-and-an-inflexible-market-give-rise-to-high-
power-transformer-lead-times/ 
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Without mechanisms to address costs and liability, utilities risk falling into a vicious 
cycle — where capital is diverted away from investments that could safeguard against 
future events (e.g., vegetation and tree trimming, infrastructure hardening, use of 
innovative monitoring technologies) — increasing the financial risks borne by the utility 
(and ultimately, ratepayers) and states. 

One state has developed a model to address this issue. In 2019, after Pacific Gas & 
Electric underwent bankruptcy triggered by $30 billion in liabilities, California 
lawmakers created a wildfire emergency fund, which is capitalized with a fee on power 
bills and reimburses eligible utility claims.38 To participate, utilities must earn safety 
certifications and perform work to mitigate fire risk prior to wildfire season.  

Expanding this model nationally using federal resources could incentivize participation 
and better manage costs, while still incenting utilities serving high risk areas to mitigate 
fire start risks from their infrastructure. This is especially important for states that don’t 
have proactive wildfire planning and utility coordination due to a perceived low risk.  

5. Invest in advanced transmission technologies  

Transmission is another area where the federal government can complement efforts 
underway in the states. A robust and resilient transmission system is critical to the 
health, safety, and economic development of the nation. When developing this 
infrastructure, we must ensure that we’re doing so as cost-effectively as possible. This 
means planning for knowable contingencies, including wildfire ignition and/or 
infrastructure damage.  

Advanced transmission technologies show great promise in mitigating these issues. For 
example, advanced conductors sag less than traditional counterparts, which reduces the 
risk of contacting material that can ignite. Other advanced transmission technologies 
can more quickly notify transmission operators when infrastructure is at risk from 
ongoing wildfire.  

These technologies have immense potential to reduce consumer costs in the long run by 
increasing the ability to transmit more electricity through existing lines (often with 
relatively inexpensive equipment). Aging transmission infrastructure can also be 
replaced with advanced conductors, a type of transmission line that utilizes a lighter 
core (typically carbon fiber) rather than the traditional steel, and as a result, can 
transmit up to twice the amount of power through the same corridor. 

38 Taryn Luna. “California utilities agree to pay $10.5 billion into new wildfire fund.” Los Angeles Times. 
July 25, 2019. 
https://www.latimes.com/california/story/2019-07-25/california-utilities-agree-to-pay-10-5-billion-into-
new-wildfire-fund 
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FERC recently required system operators to begin incorporating advanced transmission 
technologies into transmission planning processes. As different regions implement these 
reforms, best practices get established, and lessons learned are applied, there may be 
opportunities for Congress to provide direction around how opportunities for these 
innovative technologies should be identified, considered, and deployed to increase 
reliability and decrease costs for ratepayers. 

6. Build backup power for critical facilities including for national 
security assets 

While we work to make power systems as resilient as possible to prevent an outage, 
completely avoiding damage may not always be possible or cost-effective. A reliable 
source of backup power, particularly for critical facilities supporting life, safety, and 
economic viability, is an essential part of a resilient power system. 

Microgrids, which can operate and provide power while being disconnected from the 
local grid, have become a popular option to provide backup power for critical facilities.  

The most recent microgrid to be operational in Connecticut – supported in part by 
Connecticut’s first-in-the-nation microgrid grant program – is providing backup power 
to facilities supporting national security at the Naval Submarine Base in New London, 
CT. Previously the base was using unreliable polluting diesel generators for power in an 
outage. Utility costs account for 38% of the Navy’s shore budget. The savings from a 
microgrid’s energy efficiencies can unlock significant resources for other purposes.39 

While the installation in New London was powered by gas fuel cells, microgrids can also 
be powered by renewables through solar and battery storage technology. Battery storage 
paired with solar power can also back up homes and businesses, making this technology 
a highly versatile tool to improve energy resilience for communities. Congress can 
support programs funding microgrids and other reliable sources of backup power for 
critical facilities by making it an eligible approach to upgrades in federally-owned and 
operated infrastructure, like the Navy submarine base, as well as through federal grant 
programs. 

In sum, affordable and reliable electricity is fundamental to U.S. competitiveness and 
quality of life. As the costs of disaster recovery mount, it’s important to maintain the 
federal infrastructure grant programs like FEMA BRIC and DOE GRIP that are 
catalyzing proactive state and utility investment in resilient infrastructure. Federal 
planning standards help streamline debate about project design, accelerating 
deployment and “future-proofing” the replacement of aging infrastructure (including 

39 Brian Scott-Smith. Submarine Base Powers Up Its Own Microgrid. CT News Junkie. October 24, 2024. 
https://ctnewsjunkie.com/2024/10/24/submarine-base-powers-up-its-own-microgrid 
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with the use of advanced transmission technologies). Leveraging federal solutions to 
supply chain bottlenecks for grid components can speed restoration and keep costs 
down. As wildfire risk becomes a concern for eastern and western states, demand for 
national solutions grows. In each case, proactive solutions to spur resilience investment 
are needed to reduce future disaster recovery costs and secure the reliable, affordable 
electric supply that residents and businesses depend on. 
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Resilience Requires Deploying “All-of-the-Above” 
Jason Grumet 

CEO, American Clean Power Association 

 
It’s time to join behind a true “all-of-the-above” energy strategy that lowers prices, 

creates jobs, and supports our national security. 
 
Overview  
 
Resiliency requires “all-of-the-above.” 
 
The strategies for near-term and sustained success are simple to describe and hard to 
achieve.  
 
We must support and accelerate all sources of shovel-ready renewable resources, energy 
storage, and natural gas generation while urgently building new electricity transmission 
and natural gas distribution infrastructure. We must bring equal urgency to accelerate 
the development and deployment of new nuclear generation capacity and fossil 
generation with carbon capture.  
 
However, the necessity to embrace all American resources will only occur if both parties 
move beyond the idea that hydrocarbons and electrons have political affiliations. Absent 
greater policy consistency, no energy source will secure the hundreds of billions of 
dollars required to make the required long-term investments. It is time to join behind a 
true “all-of-the-above” energy strategy that lowers prices, creates jobs, and supports our 
national security. 
 
To meet growing demand, we need to build more, and  fast. This is more than a 
reliability issue, but a national security issue, with implications for US competitiveness 
in the global sphere. 
 

1. Demand is Skyrocketing: New generation and transmission are required 
now. 

2. Renewable Power Can Scale Now: New fossil and nuclear are not 
available until 2030-2040. 

3. Resource Diversity Strengthens Reliability: Intermittent resources 
strengthen the grid. 

4. Must Reform the Permit Process: Transmission and pipeline 
infrastructure buildout must be accelerated. 
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1. Demand is Skyrocketing:  

 
- Unprecedented 

Demand Growth. A 
new S&P Global 
Commodity Insights 
report40 projects U.S. 
electricity demand will 
surge by 35-50% between 
2024 and 2040—driven 
by a surge in data center 
construction, new 
manufacturing activity, 
and the electrification of 
transportation and heating. This projection accounts for energy efficiency 
measures and behind-the-meter solar deployment, which will help mitigate more 
drastic growth. 

 
- To meet this growing need, we need to act, and fast, to unleash 

American energy abundance.  
 

2. Renewable Power Can Scale Now:  
 

- Clean energy, like solar and wind, plus batteries will meet much of the new 
capacity in the short term as they are growing rapidly, are affordable, and can 
scale efficiently to meet increasing demand. In each of the reference cases in the 
recent Demand Growth Study, renewables and batteries were by far the main 
source of supply, given their availability, low-cost, preference from consumers, 
and policy support.”41  

 
- New Natural Gas and Nuclear Power are critical to meet mid to long 

term demand, but nuclear restarts won't appear until 2027-2030, 

41 "U.S. National Power Demand Study Executive Summary”, S&P Global, March 2025, 
https://cleanpower.org/wp-content/uploads/gateway/2025/03/US_National_Power_Demand_Study 
_2025_ExecSummary.pdf 

40The report was commissioned by the American Clean Power Association, American Petroleum 
Institute, Alliance to Save Energy, Clean Energy Buyers Association, Nuclear Energy Institute, the U.S. 
Chamber of Commerce, and the National Electrical Manufacturers Association (NEMA). 
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natural gas until after 2030, and small modular nuclear power until 
2035+.42  

 

- Backlogs and supply chain constraints impact how quickly new gas can be 
deployed. All major gas turbine manufacturers have backlogs for new turbine 
deliveries that stretch to 2029 or later. There is also  hesitancy to over-commit on 
building out capacity, only to have the environment become less receptive down 
the road.Most larger companies are responding conservatively to the increased 
demand,and companies remain hampered by supply chain constraints that limit 
how much can be built and built quickly. 43  
 

- New nuclear development also faces longer growth timelines due to complex 
licensing, certification, and construction requirements. 

 
3. Resource Diversity Strengthens Reliability: 

 
- While intermittency of renewable power is a factor that must be addressed in the 

design of resilient systems, available data indicates that the addition of renewable 
energy to systems is enhancing reliability. While there are limits to the ability to 
integrate renewable energy absent technology and infrastructure improvements, 
renewable energy is currently only 23.9% of domestic generation capacity. The 
rapid progress in energy storage and transmission build out are enabling greater 

43 Arun, Advait, “The Natural Gas Turbine Crisis”, Heatmap News, February 26, 2025, 
https://heatmap.news/ideas/natural-gas-turbine-crisis 

42 Brattle Group Report, “A Wide Array of Resources is Needed to Meet Growing U.S. Energy Demand”, 
February 2025, 
https://www.brattle.com/wp-content/uploads/2025/02/A-Wide-Array-of-Resources-is-Needed-to-Meet-
Growing-US-Energy-Demand.pdf 
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renewable energy reliance. The addition of clean gas and new nuclear over the 
coming decade will further strengthen a multi-technology energy system. 
 

- To paraphrase Winston Churchill, there is security in diversity and diversity 
alone.44  

 
4. Must Reform the Permit 

Process:45  
 

- To meet growing demand, we 
need to build more, and fast – 
and we need to be able to 
connect it to the grid. To fully 
unleash our nation’s energy 
abundance, we need to make 
the bureaucracy more efficient 
for American resources. 
Currently, the ability to 
respond to new demand 
growth is constrained by siting and permitting barriers. 

 
- Construction of new high-voltage transmission in the U.S. has slowed to a trickle 

over the past decade.46 
 

There are a lot of reasons we’re behind on this – the Energy Permitting and 
Reform Act was important, but didn’t pass. A slow, inefficient permitting process 
is preventing the U.S. from deploying more clean energy and building new 
power-transmission lines needed to deliver electricity nationwide. 

 
- Permitting:It currently takes on average 4.5 years for an energy project and 7.5 

years for a transmission project just to get the required permits needed to build. 
Clean energy investments, development, and deployment are being obstructed 

46 Shreve, Nathan; Zimmerman, Zachary; and Gramlich, Rob, “Report: Fewer New Miles: The U.S. 
Transmission Grid in the 2020s”, Americans for a Clean Energy Grid, July 2024, 
https://cleanenergygrid.org/portfolio/report-fewer-new-miles-the-u-s-transmission-grid-in-the-2020s/ 

45 “ACP Permitting Reform Fact Sheet”, ACP, August 2024, 
https://cleanpower.org/wp-content/uploads/gateway/2024/08/ACP_Pass-the-Energy-Permitting-Refor
m-Act_Fact-Sheet.pdf 

44 Crooks, Ed, “Rethinking Energy Security”, Wood Mackenzie, April 4, 2022, 
https://www.woodmac.com/blogs/energy-pulse/rethinking-energy-security 
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due to this broken system. In 2023, over 60,000 megawatts (MW) of clean 
energy capacity experienced various permitting delays.47 
 

- Transmission: The U.S. needs more transmission lines. However, the current 
structure for permitting, planning, and paying for these lines that cross state 
and/or regional boundaries is unworkable and needs to be reformed. For example: 

 
● TransWest Express transmission line—took 15 years to get permitting 

approval. 
● SunZia transmission line—took 17 years to get permitting approval. 
● Pine Ridge Reservation transmission line—took 20 years to get permitting 

approval. 
 

The pace of adding new transmission to the grid has slowed substantially. According to 
the American Clean Power Association (ACP)’s 2023 Annual Market Report, only 255 
miles of high voltage transmission were delivered in 2023, and 67 miles were delivered 
the year prior. Those amounts are in stark contrast with the 10,000 miles developers are 
pursuing through 2030. 48 

 
 
 

 

- National Security Impacts: This is not just a reliability and transmission 
issue; it’s a national security issue. Between 2014 and 2021, China had planned or 
completed over 80 times more high-voltage transmission interconnections than 

48 “ACP Annual Market Report 2023”, ACP, March 7, 2024, 
https://cleanpower.org/resources/clean-power-annual-market-report-2023/ 

47 “ACP Permitting Reform Fact Sheet”, ACP, August 2024 
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the U.S., which developed a mere 3 gigawatts (GW) over that period. On 
interregional transmission development: the U.S. is the tortoise; China is the 
hare.49 
 

- Current permitting processes impact the build-out of essential energy 
infrastructure, compromising national defense, economic stability, and America’s 
competitive edge. Reforming these processes could streamline approvals, 
enabling timely modernization of our grid to meet national security needs and 
secure U.S. military readiness.50 

 
Conclusion 
 
For too long, polarized energy politics have diminished American energy security. When 
demand was essentially flat, the policy of picking some technologies and obstructing 
others was unfortunate but manageable. In an era of tremendous growth, it is not viable 
to undermine any American energy resources. The nation needs a true 
“all-of-the-above” energy policy supported by significant acceleration of critical 
infrastructure deployment. 
 

 
 
 
 
 
 
 
 
 
 
 
 

50 “SAFE’s Center for Grid Security: Permitting Reform – A National Security Priority for the New 
Administration”, SAFE, November 13, 2023, 
https://secureenergy.org/safes-center-for-grid-security-permitting-reform-a-national-security-priority-fo
r-the-new-administration/ 

49 McCalley, James, “Interregional transmission: The US is the tortoise; China is the hare,” Utility Dive, 
August 1, 2023, 
https://www.utilitydive.com/news/interregional-transmission-reliability-renewable-energy-china-europe
/689562/ 
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Appendix: Highlights from Snapshot of Clean Power in 202451 
 
 

 
 
 

 

51 Snapshot of Clean Power in 2024, ACP, March 2025, 
https://cleanpower.org/wp-content/uploads/gateway/2025/03/ACP_SnapshotofCleanPowerin2024_Re
port_250304.pdf 
Aspen Institute Congressional Program 
 

 
65 82



 

 
 
 

 
 

 

 
Energizing America’s Future 

 
66 83



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Aspen Institute Congressional Program 
 

 
67 84



 

 
 
 
A new roadmap: Eight steps for better disaster recovery and 

stronger long-term resilience  
Melissa Roberts  

Founder & Executive Director, American Flood Coalition  

 
From devastating events like Hurricanes Helene and Milton in the Southeast and raging 
wildfires in Southern California, to persistent, widespread challenges like drought 
currently affecting 44% of the country, communities across the United States face the 
daunting task of recovering from acute and chronic disasters, while taking proactive 
steps to strengthen their long-term resilience.  
 
Each year, the US  spends billions of taxpayer dollars on disaster recovery, and that 
number is only going up. However, we have the ability to drastically bring that amount 
down through proactive investment. We have to rethink how we approach resilience, 
while making sure disaster-hit communities get the help they need. It is time for a new 
roadmap that creates resilient, thriving communities that can recover quickly from 
increasingly threatening disasters. 
 
As the founder and executive director of the largest adaptation nonprofit in the country, 
I have had countless conversations with leaders representing every kind of community, 
at every level, all facing this monumental challenge. The American Flood Coalition is a 
member-driven coalition that works directly in communities to identify and scale flood 
solutions, and develops policy to strengthen watershed-driven, strategic approaches at 
the state and federal levels. I have seen what works and what does not before and after a 
disaster. Right now, there are major opportunities for the 119th Congress and Trump 
Administration to not only fix our broken disaster recovery system, but to also reshape 
our national approach to resilience to be more proactive and forward-looking to usher in 
a safer, more prosperous America. 
 
Transforming our approach to prepare for and recover from increasingly extreme and 
catastrophic natural hazards will take time, but Congress can move us closer to a more 
resilient future by taking the following eight steps – four immediate and four longer 
term.  
 
Four immediate steps to help communities recover faster while building 
resilience strategies:  
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1. Streamline access to disaster aid while making sure it delivers 
maximum benefit    

 
After Hurricane Helene, towns in Western North Carolina were without water for over a 
month. Last year, the Southern/Eastern/Northwestern drought and heatwave spanned 
much of the country and cost the U.S. $5.4 billion. When homes in California went up in 
flames, residents were left with estimates of up to $250 billion in property and economic 
damages. 
 
At the worst moment in their lives, people shouldn’t bounce between different agency 
websites and long wait times. Instead, they should be able to upload their information 
one time, in one place, and receive relief so they can quickly start rebuilding. To cut 
federal red tape and fix the process, Congress should pass common sense proposals, like 
the bipartisan Disaster Survivors Fairness and Disaster Assistance Simplification Acts. 

 
We must also make the process dramatically easier for local leaders, who are similarly 
navigating the complex web of recovery programs for their communities. Mayors, 
council members, and county officials who want nothing more than to help their 
residents get back to normal are drowning in a sea of conflicting programs and red tape.  

 
Our current system also undermines these leaders’ efforts to rebuild smarter, with the 
next storm in mind. Instead of learning from our vulnerabilities, leaders are often forced 
to build infrastructure exactly as it was before the storm. For example, USDA’s 
Emergency Watershed Protection (EWP) program cannot fund repairs to structures 
beyond pre-disaster levels. As a result, leaders cannot recover in a way that protects 
them from the next storm, leaving their residents vulnerable and undermining 
taxpayers’ returns on investment.  
 

Congressional action recommendations: 
● Pass the Disaster Survivors Fairness Act and the Disaster Assistance 

Simplification Act to cut red tape for those seeking federal aid. 
● Enact the bipartisan Flooding Prevention, Assessment, and Restoration 

Act, which would allow EWP to fund strategic investments that boost 
protection.   

● Review all disaster programs to ensure red tape isn’t blocking leaders from 
trying to rebuild smarter.  
 

2. End pointless delays that stall recovery 
 
After a disaster, states and communities eager to recover shouldn’t have to wait for 
complex government processes to run their course. But that is  the reality with HUD’s 
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Community Development Block Grant Disaster Recovery (CDBG-DR) program. After 
FEMA programs provide direct aid to households and help communities with 
short-term infrastructure repairs, CDBG-DR is intended to support states and 
communities as they tackle long-term recovery needs like affordable housing, 
infrastructure, and economic development.  

 
While Congress has appropriated over $100 billion for CDBG-DR over the last 30 years, 
the program is not statutorily authorized. This means that HUD must write new rules 
for every disaster, holding up resources for months or even years. Beyond wasting 
precious time, the status quo means that states and local governments must anticipate 
changed rules for every allotment of CDBG-DR funds, further slowing recoveries.    

 
State and local governments need clear, consistent rules with flexibility to rebuild as 
they see fit. As bipartisan leaders in Congress consider ways to improve government and 
effectively steward taxpayer dollars, permanently authorizing CDBG-DR should be at 
the top of the list. 
 

Congressional action recommendations: 
● Permanently authorize CDBG-DR to ensure consistent, transparent, and 

faster delivery of long-term recovery dollars. 
 

3. Empower state leadership 
 
A leaner, more effective federal system can also create space for states to take on bigger 
roles in disaster response, recovery, and resilience. Compared to distant federal 
agencies, states are better positioned to understand their communities' vulnerabilities 
and priorities and direct federal funds accordingly. States are also well versed in 
working directly with local leaders, providing capacity and expertise that we shouldn’t 
expect of small local governments, nor look to federal agencies to deliver at a national 
scale.  
 
We are  seeing both state progress and federal leadership along these lines: Florida, 
South Carolina, and Texas have all created proactive resilience strategies that reflect the 
needs of local governments. The bipartisan Championing Local Efforts to Advance 
Resilience Act, awaiting re-introduction in the 119th Congress, would give states 
flexibility, funding, and accountability to lead. The Trump Administration has taken 
executive actions to affirm state and local roles in proactive resilience through strategic 
planning, infrastructure investments, and disaster response and recovery.   
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To continue this momentum, Congress must invest in states’ long-term, durable 
capacity while setting clear expectations across federal, state, and local government 
roles.  
 

Congressional action recommendations: 
● Reintroduce and pass the bipartisan Championing Local Efforts to 

Advance Resilience Act in the 119th Congress. 
● Pass bipartisan legislation to codify President Trump’s March 19 Executive 

Order on “Achieving Efficiency Through State and Local Preparedness.”  
 

4. Mandate resilience as a priority across federal programs 
 
Natural hazards like floods, wildfires, and drought do not respect state or local 
jurisdictional boundaries. Farmers, communities, and nongovernmental stakeholders 
implementing resiliency strategies on the ground know this. Unfortunately, far too 
many federal programs fail to prioritize resilience as well as these issues’ inherently 
regional scope. 
 
Federal programs should explicitly mandate resilience as a priority to better help 
stakeholders embed it across projects and jurisdictional lines. For example, the Flood 
Resiliency and Land Stewardship Act, which Congress has already drafted, would 
formally add flood prevention, mitigation, and resiliency to the Regional Conservation 
Partnership Program (RCPP) administered by the USDA Natural Resource Conservation 
Service. This act would provide greater flexibility and support for partners to work 
together to address regional flooding issues. Passing this bill is a good first step, but 
Congress should ensure all programs can support and enhance regional collaboration 
that addresses natural hazards.  
 

Congressional action recommendations: 
● Reintroduce and pass the Flood Resiliency and Land Stewardship Act in 

the 119th Congress. 
● Expand other programs’ explicit mandates to embed resilience for all 

natural hazards across jurisdictional boundaries.  
 
Congress should move right away on these immediate steps, while understanding they 
represent only the start of what is needed. Here are four additional, longer-term steps 
for Congress and the administration to strengthen resiliency at all levels, protect people 
and property, and transform our approach to natural hazards for future generations.  
 
Four long-term opportunities to build proactive resilience across natural 
hazards: 
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5. Invest in our understanding of what’s at risk     
 
After Hurricane Helene, fewer than 1% of the damaged properties in North Carolina 
were covered by flood insurance. Why? Because communities did not know their risks 
due to outdated, incomplete, and inaccurate FEMA flood maps. The consequences of 
outdated FEMA flood maps are staggering: financial ruin for thousands of property 
owners, plus an ever-higher bill for taxpayers to cover through individual assistance and 
other recovery programs for those without insurance.  
 
Flood maps are just one federal data product that must be modernized so that leaders 
and individuals can understand what’s at risk. Likewise, United States Geological 
Service (USGS) stream gauge and landslide datasets, National Oceanic and Atmospheric 
Administration (NOAA) rainfall estimates and river forecasts, among many others, can 
inform resilience planning, infrastructure design, and countless other decisions made by 
both public and private sector leaders.  
 
Congress must continue to prioritize investment in robust, forward-looking data to drive 
smarter investments for not only today but tomorrow’s natural hazards. Lawmakers 
should prioritize increased funding for FEMA flood map updates, especially in 
flood-impacted, undermapped regions, and continue robust investment across key 
FEMA, NOAA, USDA, USGS, and other federal datasets to drive risk-informed resilience 
planning. 
 

6. Consolidate redundant federal programs 
 
Congress also needs to comprehensively review the hairball of 125 different disaster 
recovery programs spread over 30-plus federal entities. Over decades, policymakers 
have incrementally added and tweaked individual programs, without considering how to 
create a more coordinated and efficient  system.  

 
The current complexity is staggering and only benefits highly paid consulting firms that 
help wealthy states and communities navigate the maze. It’s time to dramatically reduce 
the number of federal cooks in the kitchen.  

 
Congress should look to what it did with surface transportation packages in 2012: With 
reforms focused on efficiency, effectiveness, and accountability, Congress consolidated 
an unwieldy system of 90 transportation programs down to 30. Now, it should do the 
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same for disaster programs.  
 

7. Harness American technology to respond smarter 
 
The federal government verifies disaster damage the same way it did 50 years ago: 
sending civil servants from far away to complete slow, painstaking assessments. We 
have satellites orbiting hundreds of miles above Earth that can detect blades of grass, 
but after a hurricane, our government asks small, understaffed communities to 
document the geocoordinates of every downed tree.  
 
Congress should direct FEMA to harness private sector technology to ensure faster, 
more accurate damage assessments that do right by survivors and taxpayers. And if we 
leverage American-owned technology like satellites and AI for damage assessments, we 
can also bolster national security interests by keeping critical data out of the hands of 
foreign companies or governments.  
 
Federal IT platforms for document intake, grant applications, and other systems are 
similarly antiquated. We should leverage technology to simplify processes, speed up 
assessments, and create better and faster outcomes. 

 
8. Bet big on American innovation by establishing a national lab that 

delivers proactive resilience strategies across natural hazards  
 

American innovators should be leading the world in developing new technologies and 
strategies to prepare for and respond to disasters. Instead, we’re ceding ground to 
Europe and China. By establishing a national lab focused on resilience solutions needed 
at home, we can help communities while reclaiming American leadership in this key 
arena. As our resilience challenges grow, we need to ramp up our focus on testing 
innovative technologies that can be scaled throughout the world.  
 
A U.S. national lab would also advance a comprehensive approach to resilience across 
converging natural hazards. Current approaches are typically siloed by hazard, but 
natural disasters are inherently compound events: For example, intense riverine 
flooding, fueled by melting snowpack upstream, is exacerbated by extreme rainfall in 
regions where past wildfires might have killed plants and caused increased erosion. By 
centering resilience strategies on individual hazards, we fail to comprehensively address 
the amplified risks when multiple hazards collide.  
 
To actually deliver a more resilient future, we need to double down on American 
research and development in this arena. In addition to giving the U.S. a competitive 
edge, a national lab centered on resilience and adaptation would better prepare 
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communities for not only the next flood but also the next drought, wildfire, or heatwave, 
and the overlapping intersections of these and other challenges to come.  
 
Conclusion  
 
By following this roadmap, Congress can seize a once-in-a-generation window to 
overhaul our broken system of disaster recovery, while making major strides in how we 
approach long-term resilience.  
 
Our slow, complex disaster recovery process fails to take obvious steps before disasters 
that would make communities more resilient and better prepared. As more Americans 
are impacted by these tragedies, we know it is possible to create a faster, more effective, 
and simplified system. We also know that each year we fail to address this problem, 
American taxpayer dollars are wasted, and communities nationwide continue to suffer. 
 
By enacting these policies, the Trump Administration and Congress can save lives and 
livelihoods, stretch taxpayer dollars as far as possible, and build stronger, more resilient 
communities. The time to act is now. 
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Co-location and the Evolving Nexus of Federal and State 
Energy Governance 

Rich Powell 

CEO, Clean Energy Buyers Association (CEBA) 

  

Introduction  

The United States faces a strategic national challenge in meeting the growing energy 
demands of national important large loads, such as data centers and manufacturing 
facilities. To achieve speed to market, these large loads require timely and efficient 
integration into the grid and access to reliable power, which is increasingly difficult to 
secure given inadequate transmission, slow interconnection processes and aging 
infrastructure. Co-location offers a strategic solution by minimizing the need for 
transmission upgrades, reducing congestion, and accelerating project timelines.   

Co-location, the practice of situating large energy consumers such as data centers or 
manufacturing, “behind the meter” of power generation facilities, is a prime example of 
the significant tension between state and federal energy governance. The jurisdictional 
tug of war between federal oversight of bulk transmission and state-level management 
of load and generator interconnection is directly playing out in the co-location 
discussions, and at a minimum, requires clear coordination between federal oversight of 
bulk transmission and state-level management.  

Jurisdictional Challenges  

The current status of co-location is marked by a lack of clarity and regulatory 
uncertainty. The Federal Energy Regulatory Commission (FERC) oversees interstate 
transmission and wholesale electricity markets, while states regulate local distribution 
and retail sales. However, the regulatory framework for co-location is still evolving, and 
there is a need for clear guidelines and standardized agreements to facilitate these 
projects.   

Co-location has clear implications for FERC decision-making because co-location, 
particularly with existing generation, has implications for transmission system needs 
and reliability. States, or regional grid operators, on the other hand, want clear 
jurisdiction over approving generation and new loads. FERC recognizes they have a role 
but handed back to PJM (the largest Regional Transmission Organization (RTO) they 
oversee, a power full spanning 13 states from Virginia to Ohio) a precedential decision 
over tariff revisions to accommodate co-location.   
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A lack of clear rules in the PJM Tariff for interconnected generators seeking to serve 
co-located demand creates regulatory uncertainty and will lead to inconsistencies and 
delays in the approval process for such projects.   

CEBA and others have advocated for better coordination between federal and state 
regulators to manage the complexities of co-location. Joint efforts are needed to develop 
standardized rules and tariff provisions that address the unique challenges of 
co-location while respecting jurisdictional boundaries.  

Co-location serves as a prominent example of the energy governance issues that require 
a delicate balance between federal oversight and state-level management -- cooperative 
federalism in essence.  Speedily resolving and standardizing the approach to co-location 
is of strategic national importance to enable a key short-term path for speed to power 
for the industries that will drive national economic growth and global competitive edge.   

FERC’s Role in Overseeing Co-Location  

In November 2024, following a request by a large existing nuclear plant to take some of 
its generation “behind the meter” to supply a data center in PJM, FERC conducted a 
technical conference, highlighting both the challenges and benefits associated with 
integrating large-scale electricity loads with generation assets.   

At that conference, CEBA urged FERC to adopt a regulatory framework that facilitates 
efficient co-location while protecting grid reliability and affordability and argued 
co-location is essential for national security, economic competitiveness, and the 
reliability of the U.S. energy system. There are two major configurations to consider for 
co-location:   

1. With existing generation  

Regulatory reforms should allow large loads to co-locate with existing generation 
facilities, particularly nuclear and renewable energy sites. Co-location maximizes 
existing infrastructure while ensuring access to stable power supplies. However, 
restrictive interconnection policies and inefficient pricing structures create barriers that 
delay projects and increase uncertainty.  

To address these issues, CEBA recommends that FERC establish standardized 
interconnection agreements that fairly assess costs and prevent utilities from imposing 
unnecessary restrictions. Streamlined regulatory processes will help attract investment 
and accelerate grid integration.  

2. Integrated energy parks to bring new generation to serve co-located 
loads  
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Beyond co-locating loads with existing generation, CEBA promotes integrated energy 
parks—facilities that combine load, generation, and energy storage at a single 
interconnection point. These parks enhance grid flexibility, reduce infrastructure costs, 
and improve system resilience. Key advantages include:  

1. Reduced Infrastructure Costs – Shared equipment lowers capital 
expenditures.  

2. Accelerated Interconnection Timelines – Fewer network upgrades shorten 
approval processes.  

3. Enhanced Grid Stability – Co-located resources can provide backup power 
and grid services.  

4. Improved Clean Energy Utilization – Proximity to renewable resources 
reduces transmission losses.  

5. Support for Emerging Industries – Tailored energy solutions facilitate 
growth in sectors like hydrogen and battery storage.  

CEBA encouraged FERC to establish regulatory frameworks that recognize energy parks 
as viable infrastructure models and create tariff provisions that support their 
development.  

Policy Recommendations for FERC and Grid Operators  

1. Fair Tariff Structures – Rates should reflect actual use of grid services.  

2. Streamlined Interconnection – Standard agreements should accommodate 
co-location projects and respect existing or legacy co-location arrangements.  

3. Flexible Reliability Options – Customers should be able to determine their 
own backup power needs.  

4. Improved Grid Planning – Forecasting tools should account for rising 
electricity demand.  

5. Preventing Anti-Competitive Practices – Policies should stop utilities from 
creating barriers to co-location projects.  

Addressing Regulatory Uncertainty  

Regulatory uncertainty discourages investment and slows project development. Without 
clear policies, the potential benefits of co-location and energy parks remain untapped. 
FERC must provide regulatory clarity to accelerate deployment and optimize grid 
operations.  
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The Obama Years
President Obama assumed office as China dramatically 
increased its military spending, replaced Japan as the 
United States’ largest foreign creditor, and in 2010 
became the world’s second-largest economy.532 During 
his term, Beijing publicly launched the Belt and Road 
Initiative, a strategy of coercive investments designed 
in part to lock up natural resources for China. 

In 2010, Japan detained a Chinese trawler captain 
after repeated instances of illegal fishing and ramming 
Japanese coast guard vessels.533 In response, China 
temporarily banned the export of REEs to Japan and 
implied that it would impose new quotas. ese 
actions skyrocketed REE prices by more than 400 
percent, drawing condemnation from Washington and 
Brussels.534 In response, the Obama administration 
(joined by Japan and the European Union) initiated a 
World Trade Organization (WTO) case against China in 
2012, stating:

Now, if China would simply let the market 
work on its own, we’d have no objections. But 
their policies currently are preventing that 
from happening. And they go against the very 
rules that China agreed to follow. Being able 
to manufacture advanced batteries and hybrid 
cars in America is too important for us to stand 
by and do nothing. We’ve got to take control of 
our energy future, and we can’t let that energy 
industry take root in some other country 
because they were allowed to break the rules.535

Senator Chuck Schumer (D-NY) criticized the WTO 
case. He said, “ere are faster ways to assert leverage 
on China than relying on the WTO, which could take 
years to resolve the case.”536 He instead called to restrict 
Chinese mining in the United States and limit World 
Bank funding of PRC mining projects. 

After two years of deliberations, the WTO finally 
concluded in 2014 that China violated trade rules. e 
U.S. trade representative Michael Froman stated, “By 
upholding rules on fair access to raw materials, this 
decision is a win not only for the United States, but also 
for every nation that respects the principles of openness 
and fairness. ose principles are the pillars of the rules-
based global trading system, and we must protect them 
vigilantly.”537

The United States’ dependence on foreign rivals, 
especially the People’s Republic of China (PRC), 
for critical and strategic minerals presents a 

material vulnerability to its industrial, energy, and 
defense sectors. is vulnerability quietly developed 
over decades, only coming to public attention in 2010 
after Beijing banned the export of rare earth elements 
(REEs) to Japan.531 Although Washington has elevated 
critical minerals as a top security issue, the United 
States remains dependent on an increasingly adversarial 
China. is chapter explores the importance and 
urgency of the United States developing resilient and 
secure critical minerals supply chains and recommends 
a comprehensive strategy to do so. 

LESSONS (NOT) LEARNED
e United States’ dependency was decades in the 
making. e United States and Europe were both 
happy to offshore low-margin and oftentimes heavy 
and polluting industries to other nations and import 
the refined goods on a just-in-time basis. is 
system worked well for years. However, the Chinese 
Communist Party (CCP) has forced Washington to 
confront its out-of-sight, out-of-mind reliance on 
China multiple times across the past three presidential 
administrations. Presidents Barack Obama, Donald 
Trump, and Joe Biden each responded to China’s 
provocative actions differently—but incompletely, given 
its continued dominance. 
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that traditional alliances or 
free trade agreement status 
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risk projects and attract otherwise reputation-sensitive 
investors.542 However, the administration was unable 
to implement its permitting reform ideas, and although 
historic, the DFC made only one critical minerals 
investment.543 Moreover, as the Trump administration 
utilized existing tools such as tariffs and diplomatic 
initiatives, it faced domestic permitting obstacles and 
lacked adequate financing tools to support many U.S.-
based and U.S.-backed mining projects. 

Even with new initiatives and approaches, the U.S. 
government must do more to support domestic and 
allied investment to develop a secure critical minerals 
supply chain. is may require establishing new 
government tools while rethinking and optimizing 
existing ones to fit the mission. 

The Biden Years
President Biden sought to return the United States to a 
more conventional diplomatic position. He rescinded 
certain Trump-era energy sanctions (such as on the Nord 
Stream 2 pipeline), called for a review of China-directed 
tariffs, and immediately directed the administration to 
reenter the Paris climate accord. In further contrast to 
the Trump administration’s focus on national security 
and defense, the Biden administration prioritized the 
climate crisis.544

Understanding that meeting its ambitious climate 
change and clean energy goals would require an 
exponential increase in critical minerals, President 
Biden issued Executive Order 14017 in February 2021, 
which mandated comprehensive reviews of supply 
chains across the U.S. government.545 e Department 
of the Interior issued a new critical minerals list, adding 
15 new minerals, bringing the total to 50.546 Meanwhile, 
the Department of Energy (DOE) released its own new 
critical materials list for energy.547 e DOE material 
list rightly included copper as a “critical” mineral, but 
the USGS list excluded it, even though it is vital for 
every part of the modern U.S. economy—including 
infrastructure, clean energy technologies, electronics, 
and automotives—and the International Energy Agency 
has forecasted a copper shortage.548

e passage of the Bipartisan Infrastructure Bill and 
the Inflation Reduction Act (IRA) established new 
federal programs, incentives, and, importantly, billions 
of dollars in funding to support clean energy supply 

Rather than restrict exports, China flooded the market 
with supplies, sending prices crashing. In less than a 
year after the United States won in the WTO, its only 
REE mine filed for bankruptcy protection.538 

e two terms of the Obama administration witnessed 
a rising and more brazen and provocative China. In 
response, Washington looked to well-intended, albeit 
conventional, remedies such as diplomatic convenings 
and Brenton Woods–era institutions to help settle 
disputes. However, the United States was unable to limit 
China’s rising dominance of the critical mineral sector. 

is experience showed that conventional mechanisms 
are only effective when countries agree to the 
conventions themselves. Since China rejects them, the 
United States needs to consider an alternative approach 
to the traditional rules-based order.

The Trump Years
By contrast, the Trump administration viewed critical 
minerals as a proxy for U.S. economic and national 
security. In December 2017, Trump issued an executive 
order directing the Department of the Interior to 
develop a critical minerals list.539 e resulting May 2018 
report identified 35 minerals considered critical to the 
economic and national security interests of the United 
States, which informed the interagency’s focus areas.540 
e report helped increase awareness of the PRC’s 
control of critical mineral supply chains, beginning 
in emerging markets targeted by the Belt and Road 
Initiative. 

e Department of State created new bilateral and 
multilateral initiatives, such as the Energy Resources 
Governance Initiative (ERGI), to lay the foundation 
for alternative investment channels to the PRC. 
For example, when the PRC sought to make major 
investments to secure critical minerals in Greenland, 
ERGI enabled the Bureau of Energy Resources to pursue 
a series of diplomatic engagements that successfully 
culminated in memorandums of understanding 
to support Greenland’s geologic endowment and 
preference U.S. and allied investors.541

Overall, ERGI sought to elevate transparency, support 
mineral-producing countries, and eventually leverage 
the newly established U.S. International Development 
Finance Corporation (DFC) to provide seed capital to de-
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in recognizing the challenge the United States is trying 
to overcome. Second, there must be accountability to 
guard against mission creep and navigate the complexity 
and equities across the government. is will entail 
marshaling the United States’ limited resources around 
the mission to optimize impact. 

A U.S. CRITICAL MINERALS 
STRATEGY
China remains the world’s dominant producer, 
processor, and buyer of critical minerals. e CCP 
continues to push domestic policies that artificially 
stimulate demand for its strategic sectors, mobilize 
state financing to influence market dynamics, and shirk 
environmental and human rights protections to produce 
commodities at the lowest cost. ese are long-standing 
tactics.

e United States is still behind, but over the past 
three presidential administrations, it has learned a 
great deal, gained political support, and increased its 
tools and capabilities to develop a meaningful and 
comprehensive response. However, an effective strategy 
will require a blending of the Obama, Trump, and Biden 
administrations’ approaches and will test domestic and 
international relations. 

Mission Clarity 
e United States should be clear about its objective. 
National security and climate change are both important 
and interrelated, but the U.S. government ultimately 
needs to prioritize one over the other. It is hard to imagine 
how the world can address climate change by increasing 
reliance on China, the world’s super polluter, to produce 
inputs for clean energy technologies.557 e United States 
can and should develop a responsible and secure critical 
minerals supply chain necessary for economic growth, 
defense, and clean energy. However, realizing such a goal 
while reducing reliance on CCP-backed industry will be 
more expensive. 

e United States has repeatedly tried to strike a middle 
road by partnering with China on climate change but 
holding firm on core principles such as human rights and 
environmental standards in critical minerals supply chains. 
e CCP has rejected such attempts. Rather the PRC rejects 

chains.549 e Biden administration channeled much 
of those direct grants and loans into domestic minerals 
processing and clean-tech manufacturing facilities, 
which should improve domestic capacities in both. 
e IRA has been so effective in attracting clean-tech 
investment that it has alarmed European partners, who 
sought to force “concessions” from President Biden 
to allow EU companies to benefit from certain IRA 
subsidies.550 

e Department of State’s Minerals Security Partnership 
seeks to accelerate the development of a clean energy 
supply chain by convening governments and industry.551 
e department also leads the Partnership for Global 
Infrastructure and Investment, which aims to promote 
mining-related investment, such as the Lobito Corridor 
project.552 In addition, the DFC increased its investment 
in Techmet, a technology metals company, from $25 
million to $105 million but has not diversified equity-
level investments in any other mining investors or 
operating companies.553

e Biden administration’s prioritization of climate 
action above other issues has contributed to pragmatic 
but conflicting messages. e IRA prohibits U.S. taxpayer 
funds from going to a “foreign entity of concern,” which 
covers firms controlled by China, Russia, North Korea, 
and Iran. However, China is by far the largest and least 
expensive critical minerals producer and clean-tech 
manufacturer in the world. To disqualify Chinese 
content from receiving taxpayer subsidies, as per the 
law, would increase prices—making electric vehicles 
unattractive to many American buyers. erefore, 
the Department of the Treasury amended its rules in 
December 2023 to allow up to 25 percent of otherwise 
disqualified Chinese content to receive U.S. taxpayer 
subsidies under the IRA.554

e Biden administration’s actions appear to have had 
an impact. Beijing went back to the 2010 playbook, 
announcing curbs on the export of gallium, germanium, 
graphite, antimony, and REE technology.555 China 
furthermore flooded the market with cobalt, crashing 
prices and putting the United States’ only cobalt 
development project into care and maintenance.556

Based on these experiences across administrations, 
developing a responsible and secure clean energy supply 
chain will require two things to be effective. First, the 
government needs to have absolute clarity of mission 
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member may have an interest, some interests are more 
consequential to achieving the mission than others.

Furthermore, this special coordinator should align U.S. 
policies to address the country’s current pacing challenge. 
As mentioned, the IRA has accelerated domestic clean 
energy–related manufacturing. However, the United 
States has not taken sufficient action to increase supplies 
of the critical mineral inputs needed to feed these new 
gigafactories and industrial facilities. It may only take 
5 years to build a plant but some 15 years to turn a 
discovered resource into a producing mine.

Update Finance Tools
e U.S. government should update and integrate its 
mission into international finance tools. e country 
has just two such financing entities: the DFC and the 
Export–Import Bank (EXIM). Both should have a clear 
critical minerals mandate and be empowered to act upon 
it, as well as the flexibility and resources to respond to 
the challenges of today.

e DFC was designed to advance U.S. foreign policy, 
which is why the secretary of state serves as the chairman 
of the agency’s board. Yet, as the name suggests, the DFC 
must also consider a “development” impact. However, 
the statute does not provide a framework for weighing or 
prioritizing these factors. e U.S. government should be 
clear about its goals and financing, particularly as mining is 
such a long-term endeavor.

e DFC’s equity and debt tools are intended to catalyze 
private sector investments into key industries in 
emerging market countries. However, the White House’s 
Office of Management and Budget, like the DFC itself, 
chooses to treat equity investments as if they were 
grants, which for accounting purposes are treated as a 
loss. Furthermore, when the equity investment realizes 
its returns, those funds are returned to the Department 
of the Treasury, not the DFC.559 is accounting 
treatment significantly limits the agency’s ability to 
make the requisite investments.

is scoring problem is a historical practice, not 
a statutory requirement. e White House could 
remedy the situation by issuing new scoring criteria 
but appears unwilling to take on that political fight 
without an express congressional mandate to do so. 
As such, Congress should provide that directive and 

the primacy of addressing climate change and instead 
views the matter as a core point of contention within the 
U.S.-China bilateral relationship.558 

Although disappointing, the CCP’s approach is rational 
from its perspective. e party-state is motivated 
first to advance its interests and second to increase 
its leverage or control over the United States and the 
rest of the world. By dominating the critical minerals 
supply chain, China forces the United States to increase 
its dependence on its adversary—and therefore forces 
Washington to question its security positioning. 

e U.S. government should be clear in its mission to 
develop secure and responsible critical minerals supply 
chains. Successive administrations have repeatedly 
recognized that China dominates the production and 
refining of critical minerals—and thus also the defense 
industry and clean tech. To contest this threat, the White 
House should explicitly articulate its intention to develop 
secure supply chains and phase down reliance on China—
not to provoke hostile powers but to galvanize interested 
stakeholders. Clear and unequivocal goal setting will signal 
to partner governments, resource-rich countries, and 
investors that the United States is on the field. 

Accountability and Coordination
e U.S. government should have a single point 
of accountability to oversee and coordinate the 
administration’s multiple lines of effort. 

e IRA and Bipartisan Infrastructure Law provided 
historic levels of federal funding and new programs 
to develop clean energy and critical minerals supply 
chains. is explosion in funding coincided with the 
dramatic expansion of agencies working on critical 
minerals. Under the Biden administration, when 
counting, 15 federal agencies claim a meaningful role in 
U.S. critical minerals policy. While the increased interest 
is a positive development, the lack of clear oversight and 
management of such a complex set of issues can lead 
to inefficiencies or agencies working at cross-purposes, 
which may frustrate the mission. 

To remedy this, the U.S. government should appoint 
or designate a special presidential coordinator at a 
minimum of an ambassadorial level to manage the 
critical minerals portfolio. is will be a difficult but 
necessary role: Although every federal agency or cabinet 
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improvements to the grid. According to Representative 
Scott Peters (D-CA), “e problem is that the average 
line is taking 10 years to build, but seven years of that 
is process.”564 e timeline is even worse for mining. 
According to an analysis by S&P Global, it takes an average 
of 29 years to turn a discovered resource into a mine in 
the United States, the second-longest mine development 
time after Zambia.565 

e realization that today’s exhaustive permitting process 
is undermining clean energy goals has helped to expand 
the parties calling for reform. In July 2024, Senators John 
Barrasso (R-WY) and Joe Manchin (I-WV) introduced 
the Energy Permitting Reform Act, which aims to start 
addressing some of these challenges. e bill proposes to 
improve certainty in decisionmaking by requiring a final 
agency decision within 150 days, reducing administrative 
steps, and providing clarity over the controversial 
Rosemont decision.566 e bill avoids some of the more 
controversial proposals, according to some industry 
advocates, such as tightening standing requirements 
to legally challenge projects or proposals to increase 
community engagement.

Although the bill has secured strong bipartisan support, 
environmental opposition groups have rejected the 
legislation, arguing that only clean energy, not oil, gas, 
and mining, should share in the benefits of permitting 
reform.567 e bill—which goes too far for some but not 
far enough for others—represents an incomplete but 
positive and needed step forward.

Permitting reform often includes difficult and long-
standing issues, particularly concerning the history 
of mining in the western United States. Yet the 
federal government’s failure to address permitting—
in the meantime allowing the purchase of minerals 
known to be produced in a manner inconsistent with 
environmental protections, respect for human rights, or 
inclusion of local communities—is patently wrong. e 
United States should address this challenge head-on, 
especially if mining operations are to scale up to meet 
current and future clean energy targets.

Sticks
e IRA provided billions of U.S. taxpayer-funded dollars 
as “carrots” to incentivize investment in clean energy 
technologies. Many of these carrots take the form of tax 
credits that seek to reduce costs for consumers. While 

make the United States’ primary international finance 
tool appropriate for the realities of the market and 
geopolitical statecraft.

e DFC’s investments should be both strategic and 
commercial. With those goals in mind, and to improve 
political support for an expanded remit, the DFC should 
prioritize investments in domestic companies. Currently, 
there is no preference to support U.S. companies with 
U.S. taxpayer dollars over foreign parties. 

e EXIM Bank is the United States’ export credit 
agency (ECA). e 90-year-old institution must 
compete against the 115 foreign ECAs around 
the world, especially from the PRC. In its 2019 
reauthorization, Congress recognized the threat and 
strength of China’s investments and directed EXIM 
to establish the China Transformational Exports 
Program (CTEP).560 rough CTEP, EXIM gained 
greater flexibility to lend to projects focused on 10 
strategic industries, including critical minerals. 
Congress should continue to build upon CTEP and 
further lower the domestic content requirements that 
constrain EXIM’s lending authorities. e bank should 
also have the clear ability to provide debt financing at 
the company rather than project level. By providing 
company-level lines of credit, EXIM can empower U.S. 
companies to take advantage of strategic projects in 
real time. 

e United States has two important international 
finance tools. e DFC and EXIM must be rightsized for 
the challenges of today.

Permitting Reform, at Long Last
e U.S. government has long been talking about, but 
doing little to improve, its permitting process. e 
federal permitting process has grown into a complex 
and uncertain process regardless of project type, 
whether related to a natural gas pipeline or solar power 
installation.561 

Bipartisan members of Congress have advocated for 
permitting reform but have made little substantive 
progress over the years.562 e exhaustive federal 
permitting process is a main obstacle to meeting the 
IRA’s clean energy goals.563 e IRA contains billions of 
dollars to develop clean energy networks, which will 
require the construction of electric transmission lines and 
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that traditional alliances or free trade agreement status 
indicate alignment with U.S. security interests. For 
example, European Commission president Ursula von 
der Leyen would like the European Union to qualify 
for IRA subsidies even though several European EV 
factories are owned by Chinese companies.571 And 
in November 2022, German chancellor Olaf Scholz, 
together with the heads of Volkswagen and other 
companies, met with Chinese leader Xi Jinping in 
Beijing to boost business ties.572 Such moves to increase 
dependence on a strategic threat weaken free nations’ 
shared security. 

Even as it works to strengthen traditional alliances, the 
United States should take a more pragmatic approach. 
U.S. and European officials have discussed creating a 
critical minerals buyers’ club, but to be credible, club 
membership should be dependent on more rigorous 
criteria than just geography.573

CONCLUSION
In 2010, China banned the export of REEs to Japan. In so 
doing, the CCP fired the first, transformative salvo in an 
ongoing fight to leverage its critical minerals dominance 
to coerce, intimidate, and extort. e United States 
has since learned some valuable lessons. Successive 
administrations have tried multiple, albeit incremental, 
remedies aimed at encouraging China to behave 
responsibly and incentivizing U.S. and allied companies 
to reorient their consumption.

Although meaningful, these incremental tactics have 
not altered the CCP’s strategy, and the United States has 
failed to develop secure supply chains. Building on the 
experience of the past three administrations, the United 
States should follow the above guidance to achieve its 
objectives. 

U.S. leaders should recognize that, given the scale of the 
challenge, the federal government has a meaningful role 
to play. Yet, the country’s comparative advantage lies 
instead in its dynamic and world-leading private sector. 
To that end, U.S. diplomacy and financial tools should 
be rightsized to achieve the mission. is rightsizing 
must also apply to domestic policy. Leaders must finally 
take on long-standing special interests to advance 
meaningful permitting policy reform.

subsidies are tried-and-true measures that can affect 
consumer behavior, such carrots alone are insufficient to 
remedy China’s critical minerals dominance. 

According to the Federal Bureau of Investigation, “e 
Chinese government is seeking to become the world’s 
greatest superpower through predatory lending and 
business practices, systematic theft of intellectual 
property, and brazen cyber intrusions.”568 Specifically, the 
Biden administration’s supply chain report found that 
overreliance on China for critical minerals and materials 
posed national and economic security threats.569

It is hard to imagine a situation where China would 
allow the United States to out-subsidize and erode 
its dominant market share. After all, the CCP is the 
world’s leader in economic statecraft, blending coercive 
domestic consumption, state investment in strategic 
industries, provincial support of local champions, and 
a willful blindness toward best-practice standards. 
And mining has been the bedrock of Chinese domestic 
industrial strategy and foreign policy for decades.

In response, the United States should take a more active 
and definitive role in countering the CCP’s market-
manipulating activities. Some businesses may argue 
that the U.S. government should go to great lengths 
to deal with the Chinese state and Chinese private 
sector separately. However, this is a fool’s errand, as 
there is little distinction between the two. According to 
Stanford’s Center on China’s Economy and Institutions, 
a large share of China’s economy operates in a gray zone 
of mixed or blended ownership: “e number of private 
owners with direct equity ties with the state almost 
tripled between 2000 and 2019, and those with indirect 
equity ties rose 50-fold. e analysis suggests that equity 
ties to the state may have aided, not constrained, the 
growth of China’s private sector.”570

e United States should take a much more realistic 
approach to address the threat it faces. To start, the 
United States should prohibit the use of taxpayer funds 
to subsidize Chinese technology or critical mineral 
interests. Furthermore, the U.S. government should 
require any company receiving taxpayer funds to certify 
that any imported or incorporated Chinese content or 
technology meets reporting standards. 

e United States should also consider critical minerals 
and clean energy supply chains in light of today’s new 
era of economic realpolitik. Washington cannot assume 
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e United States has been forced to engage in a new 
era of economic realpolitik. is awareness requires 
the United States to reconsider traditional alliances 
and partner relationships at a company or project 
level. Chinese companies have expanded and, in 
certain instances, entrenched themselves within 
traditional allies’ commercial interests. As such, the 
U.S. government needs to guard against unintentionally 
supporting adversarial interests.

In his famous speech launching the Space Race, 
President John F. Kennedy asked Americans “to accept 
a firm commitment to a new course of action, a course 
which will last for many years and carry very heavy 
costs.”574 Kennedy’s Apollo program was transformative 
for the United States’ leadership in the world and led to 
innumerable technological innovations. 

Transforming the United States’ economic engine 
presents a challenge orders of magnitude greater than 
putting a man on the Moon. But while building secure 
clean energy and critical mineral supply chains will be 
neither easy nor inexpensive, it is increasingly vital.
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With that in mind, I see three significant long-term, global challenges facing humankind:

1. Energy poverty.

2. Lack of a secure supply of reliable, affordable, and clean energy. 

3. Climate change.

Notice that all of these revolve around energy: how to generate it, how to deliver it, how to consume it, and 
what the effects of consuming it will be. By keeping these challenges in mind, we can decide what goals to 
set, and we can see the danger of setting the wrong goals.

For example, in the year 2023, we are seeing major threats to energy security, reliability, and affordability. 
This is not due to any shortage of available resources. It is due to years of underinvestment in hydrocarbons 
and related infrastructure, which is happening because policymakers, operating from the top down, are 
setting the wrong goals. They are focused on naive political and regulatory pressures as well as a misguided 
attempt to get to zero carbon emissions without considering the implications of the adverse effects on 
human prosperity and upward mobility. They are ignoring inevitable tradeoffs.  They are, in short, trying to 
pick winners and losers where there will be many more losers than winners if policies trap people in energy 
poverty.

There are two broad approaches to problem solving: top down, or 
from the bottom up. Top-down approaches include presidential 
edicts, bureaucratic orders and government intervention. Bottom-up 
solutions include believing in people, individual empowerment and 
free market approaches.

ABUNDANT ENERGY  
FROM FREE MARKETS

by Chris Wright,  
Chief Executive O!cer, Liberty Energy

FOREWORD
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With that in mind, I see three significant long-term, global challenges facing humankind:

Notice that all of these revolve around energy: how to generate it, how to deliver it, how to consume it, and 
what the effects of consuming it will be. By keeping these challenges in mind, we can decide what goals to 
set, and we can see the danger of setting the wrong goals.

For example, in the year 2023, we are seeing major threats to energy security, reliability, and affordability. 
This is not due to any shortage of available resources. It is due to years of underinvestment in hydrocarbons 
and related infrastructure, which is happening because policymakers, operating from the top down, are 
setting the wrong goals. They are focused on naive political and regulatory pressures as well as a misguided 
attempt to get to zero carbon emissions without considering the implications of the adverse effects on 
human prosperity and upward mobility. They are ignoring inevitable tradeoffs.  They are, in short, trying to 
pick winners and losers where there will be many more losers than winners if policies trap people in energy 
poverty.

But energy markets are impossible to manage from Washington. Nobody knows when there will be a cold 
snap, a food shortage, or an outbreak of war in Europe or the Middle East. Any of these events can send 
energy markets soaring or plunging. Those markets mostly operate from the bottom up. They are the result of 
millions of people making billions of decisions. Those markets actually work and can respond more quickly to 
price signals when they are not constrained by government dictate. Market prices reflect current supply and 
demand dynamics and encourage investment in valuable products. That creates a virtuous cycle delivering 
more of what we need and less of what consumers no longer value.  Market competition drives down prices. 

Another problem is that those who want to guide markets are all too eager to underinvest in hydrocarbons, 
because they say they are concerned about climate change. Such heavy-handed, top-down intervention ignores 
the importance of reliable energy for everyday life and the fact that higher energy prices disproportionately 
hurt poor people. Even in wealthy nations, rising energy prices pose significant economic and health threats 
to lower-income people.  Living in poverty is exhausting and we should strive to reduce this condition, not 
accept it as collateral damage from climate policies.

Things are even worse in poor nations. While media in the wealthy West warn of dramatic threats to human 
health today from climate change, the World Health Organization estimates that some 3 million people die 
each year from energy poverty. That is a conservative estimate, as it only considers impacts from a lack of 
clean cooking fuels which forces billions to suffer copious pollution from burning wood and dung indoors for 
cooking. 

It doesn’t need to be this way.

The goal at my company, Liberty Energy, is to bring modern energy to the one-third of humanity that still 
lacks access, and to help energize the world with a secure supply of affordable, reliable, clean energy. That 
will be “ESG” done right. When we do that, we can end global poverty, which should be our top 2050 goal.

Ending poverty will require using more hydrocarbons, not fewer. So it is important to note that hydrocarbons, 
like everything else, have downsides. They deliver air pollution and influence climate change. But their 
upsides are even larger. They deliver longer, more opportunity-rich lives, preserve forests, reduce the need 
for cropland, and can be used to provide clean water and basic medical care.  Pollution control technologies 
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can reduce the environmental downsides while preserving the enormous upsides. 

Simply put, there is no such thing as “clean” energy or “dirty” energy. All energy sources have positive and 
negative impacts on humans and the environment. Evaluating the tradeoffs in energy systems requires 
thoughtful analysis in the context of local conditions, values, and needs. It also requires the application of free 
markets: allow people to make decisions about their own energy future without subsidizing or constraining 
one form of energy over another.

The fact is that simply having access to energy is the greenest policy possible. People in Haiti depend on wood 
for fuel, for example, and this leads to significant deforestation and higher GHG emissions. Meanwhile, the 
Dominican Republic, its wealthier neighbor with modern energy sources, is covered in a healthy rainforest.

Liberty is working to deliver more clean-burning propane by launching the Bettering Human Lives Foundation, 
which will support entrepreneurs in expediting availability of clean cooking fuel (propane) to the over 2 billion 
people who lack it today.  Those aspiring to cook with propane are currently burning wood, charcoal, dung, 
and agricultural waste. Replacing those fuel sources can save millions of lives and free countless women from 
the drudgery and danger of traditional biomass fuels. 

Wealthy nations have pipeline infrastructure that delivers natural gas (methane) to your stove, home heater, 
clothes dryer, etc.  Lower income countries lack this infrastructure, however propane can be a substitute as it 
can be widely distributed without pipelines. We need more propane, now and in the near future, to save lives 
and improve human outcomes.  Fortunately, Liberty and our colleagues in the shale industry are delivering 
surging U.S. propane production available to better human lives.

It is not just propane, of course. We need more of every kind of energy to be delivered cleaner and cleaner with 
the help of innovation. We need more natural gas, nuclear, geothermal, solar, and yes, even coal. Everyone’s 
goal is to reduce energy poverty and reduce emissions in a way that better understands the tradeoffs people 
around the world face. 

Utilizing more energy sources encourages bottom-up innovation. It can eventually deliver everything from 
propane stoves and small solar arrays for cell phones to next-generation hydropower projects. It allows 
different communities to employ the right tools for them, like using solar in sunny areas, geothermal where 
quality resources exist, nuclear in remote locations, and hydro along available streams. There is simply no 
one size fits all solution.

By preserving and improving millions of lives, new sources of energy and greater use of existing sources such 
as hydrocarbons can lift people out of poverty, allowing them to go to work or school and earn a better living.  
All of this unleashes human potential. This is how we can drive human progress to the next level and begin 
solving problems like climate change. Not by giving things up, but by leveling people up. This will come from 
markets, not mandates.

Our descendants can live in a richer world, a world free of dire human poverty. They can do so if we allow 
innovators and entrepreneurs to find cost-effective ways to clean up the environment while energizing the 
world. Human liberty, bottom-up social organization, and abundant, affordable energy enabled the modern 
world.  The same forces can deliver a brighter future for all.
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INTRODUCTION

FREE ECONOMIES ARE 
CLEAN ECONOMIES

Freedom requires individuals to be free to use their own resources in 
their own way, modern society requires cooperation among a large 
number of people. The question is, how can you have cooperation 
without coercion? If you have a central direction you inevitably have 
coercion. The only way that has ever been discovered to have a lot of 
people cooperate together voluntarily is through the free market.

Milton Friedman, PBS, October 1, 20001 

When shopping at your local grocery store, it is easy to take for granted the many steps it took for the bananas 
to make their way from Guatemala to your cart. Given the land, people, technology, and transportation 
involved, it is a marvel that a shopper can purchase a pound of bananas in the United States for less than 75 
cents.2 Through cooperation and voluntary exchange, a system of free enterprise with strong accountable 
governance empowers people and delivers innumerable benefits every day. 

The belief in free, open societies is at its core a belief in people to solve the myriad of challenges that exist 
in the world today. Whether it is delivering more reliable electricity to homes, providing more access to 
food and health care, or addressing the world’s most complex environmental challenges, harnessing the 
power of human ingenuity will result in higher levels of economic prosperity and environmental progress. 
Commitments to individual freedom and economic liberty are instrumental in making the world a cleaner, 
healthier place to live.
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For nearly three decades, the Washington D.C.-based Heritage Foundation has published an Index of Economic 
Freedom. The Index measures economic freedom by scoring each country in the following categories. 

1. Rule of law: property rights, judicial effectiveness, and government integrity;

2. Government size: fiscal health, government spending and tax burden;

3. Regulatory e!ciency: business freedom, labor freedom, and monetary freedom; and

4. Open markets: trade freedom, investment freedom, and financial freedom.

Heritage compiles publicly available data from sources such as the African Development Bank, the Asian 
Development Bank, the European Commission, the Economist Intelligence Unit, the International Monetary 
Fund, the World Bank, various U.S. government agencies, Oxford University’s World Economic Outlook, and 
the World Economic Forum.3

Countries earn aggregate scores and fall into one of five categories:

1. Free (scores of 80 to 100)

2. Mostly Free (70 to 80)

3. Moderately Free (60 to 70)

4. Mostly Unfree (50 to 60)

5. Repressed (50 and below). 

CHAPTER 1. 

THE RELATIONSHIP BETWEEN 
ECONOMIC FREEDOM AND 
ENVIRONMENTAL PERFORMANCE
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ENVIRONMENTAL PERFORMANCE AND ECONOMIC FREEDOM
Figure 1.

In the 2023 Index, only four countries (Singapore, Switzerland, Ireland and Taiwan) received the most elite 
designation of “Free” nations4 while 23 others fall into the “Mostly Free” category, including the United States. 
Another 56 countries are “Moderately Free.” The most fleeting connections to economic freedom are found 
in the 65 “Mostly Unfree” countries and the 28 “Repressed” countries. 

The principles that make a country economically free are also critical to a cleaner environment. One of 
the most comprehensive measurements of a country’s environmental performance is Yale University’s 
Environmental Performance Index (EPI). Produced every other year, the EPI similarly scores a country on a 
0-100 scale and includes 180 countries in its 2022 report.5

There is a strong correlation (0.61) between a country’s EPI and IEF index scores.
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The EPI gives a country a score based on 40 environmental 
indicators broken down into eleven issue categories. 
These fall into three broader categories consisting of: 

1. Climate change: climate change mitigation;

2. Environmental health: air quality, sanitation 
& drinking water, heavy metals, and waste 
management;

3. Ecosystem vitality: biodiversity & habitat, 
ecosystem services, fisheries, water resources, 
acid rain, and agriculture. 

The report’s technical appendix details how the authors 
weigh each of the eleven issue categories and how the 
authors weigh each of the 40 environmental indicators.6

Using these two indices, we can explore the importance of economic freedom on environmental performance. 
When correlating the Index of Economic Freedom and the Environmental Performance Index, one finds a 
strong, positive relationship between economically free economies and clean economies.7

Yale’s report emphasizes: 

Considering the strong association between EPI and Index of Economic Freedom (IEF) scores, the 2022 EPI drivers 
analysis suggests that democratically-elected governments and free markets are best positioned to respond to 
environmental challenges and adopt policy preferences that drive countries toward a more sustainable future.

Free economies are clean economies for many reasons. Well-defined and legally protected property rights 
incentivize environmental stewardship. Free, competitive markets empower producers to meet the needs of 
consumers, including consumer demand for environmentally friendly services and products. Open markets 
are conduits for investment, innovation, and technological advancement, which generates significant 
economic and environmental efficiencies. Indeed, freer economies are wealthier, providing more private and 
public resources for environmental protection.

When correlating the Index of 
Economic Freedom and the 
Environmental Performance 
Index, one finds a strong, 
positive relationship between 
economically free economies 
and clean economies.
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A primary explanation of why economic freedom has a positive correlation with other important human and 
societal quality metrics is because economically free countries have higher levels of economic growth and 
more investment. People are wealthier and poverty rates are lower.8

Higher levels of income are imperative to better environmental outcomes. After higher priorities like food, 
water and shelter are met, greater wealth provides more resources to dedicate to environmental protection. 
Richer countries have more funds to invest in public services such as sanitation, garbage collection, and 
pollution abatement. Through policies, accumulation of knowledge and technological progress, public and 
private sectors reduce unwanted environmental byproducts.

As Yale’s report emphasizes, “wealth, which enables investments in environmental protection, leads to higher 
EPI scores by allowing countries to upgrade environment-related infrastructure and adopt better pollution-
control technologies.”9 The report goes on to say that “a consistent finding across Environmental Performance 
Index reports and other environmental analyses is that wealthy democracies rise to the top of rankings.”10

The visual depiction of wealth’s positive impact on the environment is the environmental Kuznets curve 
(EKC).11 The EKC is an inverted-U relationship between both pollution and economic development where 
growth from industrialization initially results in higher levels of pollution. Over time, however, people 
spend their incomes on cleaning up the environment and can more easily afford the compliance costs of 
environmental policies.  

CHAPTER 2. 

MORE PROSPERITY, MORE 
ENVIRONMENTAL PROGRESS
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Greater wealth also spurs investment in cleaner, more efficient processes as well as products. A cousin of the 
EKC, called the environmental transition curve, emphasizes the role of innovation and technology in bending 
pollution curves backward.12 In effect, technological progress more quickly offsets the higher emissions 
from economic growth, resulting in cleaner, stronger economies. These investments will help turn green 
premiums into economic advantages and will help developing countries bend pollution curves back faster 
than it historically took more developed countries. 

Peer reviewed literature has demonstrated the EKC exists for several ecological variables such as waste, 
waste emissions, sulfur dioxide and suspended particulate matter.13 Other literature has found insufficient 
evidence of an EKC for certain environmental indicators.14 The moment when the inverted U in the Kuznets 
curve starts bending downward depends on many factors and does not uniformly apply to all emissions or 
to all countries. 

THE ENVIRONMENTAL KUZNETS CURVE
Figure 2.

The environmental Kuznets curve (EKC) is a hypothesized relationship between various indicators of 
environmental degradation and per capita income.
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Every day, people around the world innovate to make the world a better place. Whether it be breakthroughs 
in clean power generation, a new vaccine to combat illness, or artificial intelligence to improve business 
operations, technological advancements provide countless benefits to society and consumers. Whether 
those ideas start in someone’s garage or in a multi-billion-dollar research facility, the policy conditions that 
protect and enable an idea to flourish in the market are 
essential to the process. Economically free countries 
set the stage for innovators to innovate. Business 
freedom, property rights, and government integrity drive 
innovation, research and development, and technological 
breakthroughs. Innovation leads to cleaner sources of 
energy, more efficient modes of transportation, and more 
cost-effective emissions reductions.15 These benefits in 
turn lead to higher levels of prosperity, fewer pollution 
related deaths, and more efficient and sustainable land 
use and management. 

In comparing the Index of Economic Freedom with the 
World Intellectual Property Organization (WIPO)’s 
Global Innovation Index (GII),16 one finds a strong, 
positive correlation (0.757). Furthermore, a country’s 
GII score has a strong, positive relationship with Yale’s 
Environmental Performance Index (0.741). 

The strong and positive relationship between these two indices makes sense. The policies that make a country 
economically free are also the ones that encourage entrepreneurial activity. 

CHAPTER 3. 

ECONOMIC FREEDOM 
BREEDS INNOVATION

Economically free countries set 
the stage for innovators to 
innovate. Business freedom, 
property rights, and 
government integrity drive 
innovation, research and 
development, and 
technological breakthroughs. 
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INNOVATION AND ECONOMIC FREEDOM

INNOVATION BY ECONOMIC FREEDOM SCORE
Figure 4.

Figure 3.
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Intellectual property rights,17 are critical for private 
sector innovation and breakthroughs in research 
and development. Intellectual property rights create 
opportunities for developers to protect their investment 
in emerging technologies, gain a competitive advantage, 
and generate revenue from charging for their use of 
intellectual property. This revenue can then be used to 
fund future research and investments, creating a positive 
feedback loop for innovation.18 The Journal of Advanced 
Pharmaceutical Technology & Research summarizes the importance of intellectual property rights (IPR): 

There has been a quantum jump in research and development (R&D) costs with an associated jump in investments 
required for putting a new technology in the market place. The stakes of the developers of technology have 
become very high, and hence, the need to protect the knowledge from unlawful use has become expedient, at 
least for a period, that would ensure recovery of the R&D and other associated costs and adequate profits for 
continuous investments in R&D…Thus IPR, in this way aids the economic development of a country by promoting 
healthy competition and encouraging industrial development and economic growth.19 

Digging deeper into the relationship between R&D and economic freedom, the IEF’s Government Integrity 
(0.762) and Property Rights (0.732) subindices show a strong, positive relationship to the GII’s R&D 
measurement. Further, a country’s per capita GDP has a 0.727 correlation coefficient to its R&D score. 

When countries are freer and wealthier, businesses have more resources to fund new technologies, 
cutting edge research, and to invest more in people through education and scientific institutions. Empirical 
measurements have estimated that a “one percent change in research and development expenditure will 
increase GDP per capita by 5 percent.”20 Encouragingly, in 2022, private sector research and development 
expenditures topped $1 trillion for the first time ever.21

Conversely, weak protections for a person’s or institution’s intellectual property discourage research and 
development activities. Why invest money and resources if the product or process could be easily stolen 
or replicated? Weak private property protections cause underinvestment in R&D because “firms do not 
appropriate all of the returns to innovation, causing the social returns to R&D to be substantially higher than 
the private returns.”22 In some instances, higher social returns may be welcome, but a system with weak 
property rights that disincentivizes R&D could ultimately lead to lower public and private returns.

Open markets and government integrity are important to a country’s knowledge and technology outputs, 
with correlations of 0.743 and 0.753, respectively.23 Business freedom is also a central driver for companies 
to produce and export technology, ideas, and research. They can expand their customer base and attract the 
best talent. Efficient and open business operations allow markets and industries to invest in cutting edge 
software, file patents for emerging technologies, and improve high-tech manufacturing. 

Restricting free-flowing commerce, however, drives up the cost to enter the market, shrinking competition, 
and entrenching leading businesses in industry. Furthermore, while public investment in innovation incubators 
is beneficial and can generate significant positive economic spillovers, overzealous government spending can 
stymie innovation. Federal expenditures on research and development, for instance, can reach deprecating 
gains and crowd out private investment in the space.24  It can also result in significant opportunity costs where 

The policies that make a 
country economically free are 
also the ones that encourage 
entrepreneurial activity. 
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politicians allocate taxpayer dollars to their preferred interests rather than what may be a necessary, effective, 
or legitimate function of the federal government. Cronyism and preferential treatment between agencies and 
private contractors, or poor oversight on spending can lead to fraud, mismanagement, and abuse. This not 
only stalls economic progress but also erodes public confidence in institutions and misallocates precious 
resources that could be spent more productively elsewhere in the economy.

Additionally, poor fiscal policy (low monetary freedom according to the IEF) can lead to higher interest rates 
and more expensive burrowing costs which can discourage financial backing for startups, hamstring venture 
capital funding, and make it more costly to deploy clean energy systems.25 In November 2023, advanced 
nuclear company NuScale canceled its power plant in Idaho due to high costs and inflation.26

The concern over high interest rates is highlighted in GII’s report which states, “Global government R&D 
budgets are expected to grow in real terms in 2022, while R&D expenditure by top corporate spenders rose 
substantially. But it is unclear whether this can compensate for surging inflation.” Recently, renewable energy 
companies have been particularly hit hard by high interest rates.27

Yet another problem that can discourage innovation, and the export of innovation abroad, is government 
restrictions on business freedom by way of subsidies. Preferential treatment allows the government to 
pick winners and losers – with the winners often being large corporations that do not need support from 
taxpayers.28 Entrenching special interests shields industries from disruption by making it more expensive and 
difficult for new companies and entrepreneurs to enter the market or reach a larger customer base. 

BUSINESS FREEDOM AND TECH & KNOWLEDGE OUTPUTS
Figure 5.
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Protectionist laws inhibit innovation and global clean energy progress. To allegedly remain competitive and 
appease constituencies, policymakers in industrialized nations are increasingly turning to protectionist policies 
and centralized planning to subsidize and reshore manufacturing and construction for green technologies 
such as solar cells and electric vehicles. Research from the European Central Bank (ECB) regarding the 
subsidies for domestic clean energy production in the Inflation Reduction Act found that:

Green sectors in America, unsurprisingly, benefit. But producers in other countries lose out so much that ‘the IRA 
could slow the green transition at global level’. That is an astonishing result. Add in the subsidies and domestic-
content requirements implemented by other countries and the drag could be even bigger.29

On the other hand, free trade allows results in more specialization of environmentally-friendly goods. For 
instance, iron smelters have the choice to purchase metallurgical coke from Argentina instead of Australia, 
where coke production is three times as dirty. Businesses also have the ability to buy Finnish lumber which 
emits about one-thirtieth the carbon, per dollar produced, of wood from Indonesia.30 

Policymakers should resist the temptations of central planning and protectionism and instead empower the 
private sector to meet peoples’ needs and address environmental priorities. Property rights, government 
integrity, and business freedom are integral to unleashing innovation and making breakthroughs that are 
necessary to reduce global emissions and accelerate human prosperity. 
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Air pollution is one of the highest causes of premature death in the world. It accounts for more fatalities than 
alcohol use, unsafe water, and unsafe sanitation, combined.31 The World Health Organization estimates that 
ambient air pollution and household air pollution cause 6.7 million premature deaths annually.32 Importantly, 
these mortalities disproportionately occur in the developing world where access to energy is less readily 
available.33 For instance, a lack of clean cooking infrastructure contributes to 3.7 million premature deaths 
annually, 60% of which occur in Africa.34

Reducing ambient and indoor air pollution will require expanding electricity access in the developing world 
and transitioning away from the use of charcoal, dung, and coal to meet heating, cooking, and energy needs. 
Resolving this challenge has proven to be difficult. Economic freedom helps by generating more wealth, which 
results in more public and private investment in cleaner fuels, more efficient technologies, and pollution 
abatement. Strong institutions reduce cronyism and hold polluters accountable. 

When comparing the air quality index of Yale’s Environmental Performance Index, which “consists of 
seven indicators: PM2.5 exposure, household solid fuels, ozone exposure, nitrogen oxides exposure, sulfur 
dioxide exposure, carbon monoxide exposure, and volatile organic compound exposure,”35 and The Heritage 
Foundation’s Index of Economic Freedom, one finds a strong positive correlation (0.636).

CHAPTER 4. 

ECONOMIC FREEDOM PROVIDES 
A BREATH OF FRESH, CLEAN AIR 
FOR THE WORLD (LITERALLY)
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AIR QUALITY AND ECONOMIC FREEDOM

AIR QUALITY AND ECONOMIC FREEDOM
Figure 7.

Figure 6.

2022 EPI Air Quality Score
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The relationship between economic freedom and air pollution has been explored by previous literature. 
Writing for the Fraser Institute in 2014, Joel Wood and Ian Herzog find, “a permanent one-point increase in 
the Economic Freedom of the World index results in a 7.15% decrease in concentrations of fine particulate 
matter in the long-run, holding all else equal.”36

IEF’s Government Integrity subindex37 plays a pivotal role in countries’ air pollution scores as evidenced by 
the two indices’ strong, positive correlation (0.786). One example where the role of high-quality institutions 
has had an impact on energy access and air pollution is the electricity sector. Privately-owned electricity 
utilities are unique to the U.S. and Western countries. In much of the developed world, electricity utilities 
are owned and operated by the central government, as the private market is not well-enough established 
to provide electricity to consumers.38 Furthermore, a lack of adequate grid infrastructure and low activation 
rates, especially in rural areas, borne by high upfront investment costs disincentives private companies from 
entering emerging markets.39 Because of these factors, the impetus of expanding access to electricity falls 
on the government. 

This strategy can prove successful in countries whose governments are not corrupt. However, in countries 
where fraud is rampant, a publicly owned electricity system can lead to blackout and a lack of access to 
electricity (especially in rural areas). Without reliable power or a functional grid, families must heat and 
power their homes with high-polluting energy sources such as biomass, wood, and agricultural waste.

One notable instance is in South Africa, which ranks 144 out of 175 in Yale’s Air Quality rankings and low on 

AIR QUALITY AND GOVERNMENT INTEGRITY
Figure 8.
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the IEF’s rule of law scores. Corruption at state-owned Eskom has led to rolling blackouts and higher energy 
costs for consumers. As Paul Burkhardt of Bloomberg reported: 

On a late Thursday afternoon last November, in the midst of rolling blackouts implemented by South Africa’s 
state-owned electricity company, a contractor at a power station in the eastern Mpumalanga province pulled a 
plug connected to one of the site’s main generation units.

The unit subsequently broke down, ensuring yet another day of nationwide outages.

The worker later confessed that he had intentionally sabotaged the machinery — resulting in $1 million in 
damages and almost $6 million in lost revenue — so his employer would be hired to make the repairs, according 
to a statement and report presented to lawmakers by Eskom Holdings SOC Ltd.

This wasn’t an isolated event — rather, it was one of more than 760 criminal incidents targeting Eskom operations 
over a 90-day period ending in December. At every step of its supply chain, the utility, which is responsible for 
producing 90% of South Africa’s energy, has had to defend itself against armed robbery, fuel theft, sabotage 
and corruption — all of which are increasing the risk of a complete power outage that could devastate a country 
teetering on the brink of recession.40

As the most industrialized nation on the continent, South Africans enjoy near universal availability of 
electricity. However, government corruption may lead to recession and less adequate power. The impact of 
corruption in countries that are not as industrialized is far more realized, as they do not have the existing grid 
infrastructure and energy resources that South Africa uses. 

PROSPERITY AND CLEAN AIR
Another relevant factor for a country’s air quality is its economic well-being. Returning to the concept of 
the Environmental Kuznets Curve, higher levels of economic growth increases air pollution but equips 
countries with the resources necessary to do something about it. One way to measure this is to examine 
the relationship between prosperity and air quality. The Atlantic Council’s Freedom and Prosperity Indexes 
provides an annual empirical snapshot of the current distribution of freedom and prosperity around the globe. 
The Atlantic Council’s Freedom Index evenly weighs a country’s Legal Freedom,41 Economic Freedom,42 and 
Political Freedom.43

The Prosperity Index has six indicators, all of which receive equal weight.44 A country’s score on the Freedom 
Index and Prosperity Index are closely correlated, (0.80 correlation coefficient), meaning that as a nation 
becomes more prosperous, it tends to become freer and vice versa.

A similarly significant positive relationship exists between the Atlantic Council’s Prosperity Index and Yale’s 
Air Quality subindex (0.872). 

The result of this relationship is not surprising. Countries will prioritize meeting the basic needs of citizens 
before addressing the environmental byproducts created by meeting those needs. Higher living standards 
will allow citizens and governments to invest in cleaner cooking systems, reliable infrastructure, and more 
innovative technologies. Countries with strong institution and property rights protections pass laws and 
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regulations to reduce environmental degradation.  

Increasing a country’s level of prosperity is integral to reducing indoor and outdoor air pollution-caused 
deaths. Research from Our World In Data shows that as per capita GDP increases, death rates from outdoor 
pollution increase before falling dramatically—which further lends credence to the EKC.45 Wealthier people 
living in more prosperous countries have much lower death rates from indoor air pollution.46 Climbing the 
economic ladder is one of the most effective ways to reduce air pollution-related deaths in the developing 
world. 

The world’s Least Developed Countries (LDCs), 
which the United Nations defines as “low-income 
countries confronting severe structural impediments to 
sustainable development [that] are highly vulnerable to 
economic and environmental shocks and have low levels 
of human assets,” are a testament to this. As seen in the 
chart below, 22 LDCs are heavily reliant on biomass and 
waste, such as dung and crop waste (which are large 
contributors of indoor air pollution) and oil to meet their 
energy needs.47

The heavy use of biomass and waste is particularly 
troubling because it is primarily used to cook meals or 
heat and power small spaces.48 Burning these sources 
produces particulate matter that either worsen underlying 
health conditions or create new problems.49 The use of 
these materials also contributes to deforestation, which 
further reduces air quality in regions. 

Industrialized countries must allow emerging economies to develop. Restricting energy access with top-down 
policies will trap people in poverty and poor living conditions, exposing them to higher levels of pollution. 
Policies rooted in economic freedom will people in developing countries achieve higher levels of prosperity, 
greater public health, and healthier environments. 

Wealthier people living in 
more prosperous countries 
have much lower death rates 
from indoor air pollution.  
Climbing the economic ladder 
is one of the most effective 
ways to reduce air pollution-
related deaths in the 
developing world. 
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PROSPERITY AND AIR QUALITY

PROSPERITY AND AIR QUALITY (LEAST TO MOST PROSPEROUS)

Figure 10.

Figure 9.
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DEATH RATE FROM INDOOR AIR POLLUTION VS. GDP PER CAPITA

DEATH RATE FROM OUTDOOR AIR POLLUTION VS. GDP PER CAP
Figure 12.

Figure 11.
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TOTAL ENERGY USE BY SOURCE IN LEAST DEVELOPED COUNTRIES
Figure 13.

Country
Fossil Fuels  
(% of total 

energy supply)

Biomass & Waste 
(% of total 

energy supply

Clean energy 
sources 

(Hydropower, 
Renewables, etc)

 Angola 41.93% 50.18% 7.89%

Bangladesh 81.94% 18.06% 0.00%

Benin 46.04% 53.95% 0.01%

Cambodia 53.34% 42.07% 4.59%

Dem. Rep. Congo 2.52% 94.19% 3.30%

Eritrea 21.15% 78.71% 0.14%

Ethiopia 10.02% 87.17% 2.80%

Haiti 20.02% 79.76% 0.22%

Madagascar 9.99% 88.85% 1.16%

Mozambique 18.99% 68.87% 12.14%

Myanmar 48.53% 47.49% 3.98%

Nepal 26.84% 69.54% 3.62%

Niger 21.20% 78.74% 0.06%

Rwanda 9.12% 90.84% 0.03%

Senegal 56.07% 42.80% 1.13%

South Sudan 74.56% 25.32% 0.12%

Sudan 32.52% 62.95% 4.53%

Tanzania 16.79% 82.06% 1.15%

Togo 15.07% 84.56% 0.37%

Uganda 9.82% 88.13% 2.05%

Yemen 93.95% 4.60% 1.46%

Zambia 18.97% 70.95% 10.08%
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Access to clean water and sanitation are two fundamental human rights,50 yet billions of people around 
the world are living without them.51 In 2021, more than 2 billion people lived in water-stressed countries 
(defined as areas where demand for clean water outpaces supply either because supplies are insufficient or 
infrastructure is inadequate). In 2022 at least 1.7 billion people used a contaminated drinking water source.52  
Relying on dirty, contaminated water leads to outbreaks of several waterborne diseases including cholera, 
dysentery, and hepatitis A. The World Health Organization estimates that each year some 1 million people 
die from diarrhea because of unsafe drinking water, sanitation, or hygiene.53

The world has made impressive progress in making safe drinking water more readily available. From 2015 to 
2022, some 687 million people gained access to safely managed drinking water.54

Expanding greater access to clean drinking water will require a suite of solutions. Economic freedom can 
help to deliver meaningful progress by increasing levels of wealth. Governments and private entities will 
have more resources to expand water infrastructure and households to spend additional resources to hook 
up water lines to their homes. Competitive and open markets will empower entrepreneurs to develop new 
methods of water filtration and strong institutions would provide oversight to ensure that water is being used 
sustainably and equitably. 

There is a strong, positive correlation (0.669)55 between Heritage’s Index of Economic Freedom and the 
Environmental Performance Index’s Unsafe Water Index.

Several other studies have identified the relationship between safe drinking water and economic prosperity. 
One recent and comprehensive analysis comes from Kokou Dangui and Shaofeng Jia in their study, “Water 
Infrastructure Performance in Sub-Saharan Africa: An Investigation of the Drivers and Impact on Economic 
Growth.”56 In this report, Dangui and Jia investigate how socioeconomic factors impact water access in 
Sub-Saharan Africa. The authors also explore the relationship between water infrastructure investment and 
economic growth. 

CHAPTER 5. 

FREER ECONOMIES DELIVER 
CLEANER WATER TO CONSUMERS
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SAFE DRINKING WATER AND ECONOMIC FREEDOM
Figure 14.

Dangui and Jai find a “positive statistically significant relationship between water infrastructure, GDP per 
capita, and population growth, and a negative statistically significant relationship between human capital 
and regulatory quality.”57 Specifically, the study finds that for every 1% increase in per-capita income growth, 
water infrastructure increased by 0.2%. As the authors summarize their findings: 

The consistent positive association between water infrastructure and per-capita GDP implies that the richer the 
country is getting, the more successful its water infrastructure performance. This is mainly because countries 
have more economic resources to invest in water infrastructure and management expertise as they become 
richer. 

In much of the developing world, it is the responsibility of women and children to collect water. Because clean 
water access can be miles away, water collection takes women and children away from school, education, 
and other productive activities, all of which are critical to economic growth.58 Improving the levels and 
accessibility of clean water is not only important for the physical health of citizens, but for the economic and 
environmental health of countries as well.
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PROPERTY RIGHTS AND CLEAN DRINKING WATER
There is a very strong, positive correlation (0.770) between IEF’s Property Rights subindex and the EPI’s 
Unsafe Drinking Water measurement. 

As seen in the chart above, countries with the greatest property rights protections have safe drinking 
water scores that are nearly quadruple that of countries with the weakest property rights protections. 
Expanding water infrastructure is essential to reducing water-borne illness and disease, but unclear roles 
and inconsistent enforcement of laws can lead to a lack 
of ownership among governments and communities, 
stymie investment, and reduce community-level upkeep 
and buy-in. 

A real-world example of the importance of property 
rights for clean water is Uganda. In an article published in 
the International Journal of Commons, the authors point to 
weak property rights protections as one of many factors 
that prohibit adequate water access in the country.59 

Conversely, Switzerland, which has high scores in 
Yale’s Unsafe Drinking Water subindex and Heritage’s 
Property Rights subindex, attributes its robust water 
infrastructure to its strong property rights protections. 

PROPERTY RIGHTS PROTECTIONS AND CLEAN DRINKING WATER

Figure 15.

Countries with the greatest 
property rights protections 
have safe drinking water 
scores that are nearly 
quadruple that of countries 
with the weakest property 
rights protections.
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Only where the right to own (i.e. sell/buy) is guaranteed, are people willing to invest time and money for 
the improvement of a common water supply. Thus, the consistent and stable property laws provided a solid 
framework, not so much for private profit but for common enterprises such as water supply networks.60 

The importance of property rights and community ownership is understood not only by the Swiss government, 
but by the private sector as well. Water4 leverages the power of markets and price signals to expand clean 
water access in Africa. The company installs water pumps in rural villages and offers training the community 
to operate, maintain, and fix the pumping technology. Water4 also charges a small fee for the clean water that 
communities receive which is used to pay for infrastructure upgrades and training programs.61 This not only 
provides a revenue source, but it also ensures that the community has ownership of the water infrastructure, 
which incentivizes upkeep and repairs. 

Weak property rights protections can also deplete natural resources and lead to water pollution. Because 
no one oversees and manages the land, no one is incentivized to take care of it, a phenomenon that is often 
referred to as the tragedy of the commons. Weak property rights encourage resource depletion and weak 
institutions allow polluters to go unregulated (and potentially violate the rights of other property owners). In 
Venezuela, which has the lowest possible ranking for property rights protections in the IEF,62 the state-owned 
oil company PDVSA has freely polluted and drained the land’s natural resources. Despite plans for the federal 
government to clean up the country’s degradation, at least 200,000 barrels of oil have leaked in recent years, 
heavily polluting lakes and water resources.63

Similarly, more deforestation occurs with weak property rights and can be detrimental to clean water 
access. As more land is cleared for agricultural practices, more waste can seep into water supplies and reach 
consumers. Fewer trees also mean fewer naturally occurring systems to filter out pollutants before they reach 
water access points. Researchers studying deforestation in Malawi found that “a 1 percentage point increase 
in the forest ratio increases the probability of access to clean drinking water by 1.06 percentage points.”64 

CLEAN WATER AND STRONG INSTITUTIONS
For much of the world, water is a public good, and as such its planning and distribution is handled by either 
the federal, state, or local government. For this reason, government integrity is integral to clean water access. 
A strong, positive correlation (0.752) exists between Government Integrity and Unsafe Drinking Water. 

As countries look to build out key infrastructure to reduce water-related deaths and disease, governments 
must be able to act effectively and honestly to prevent 
corruption and the misallocation of resources. 
Government effectiveness is also essential to the 
planning of critical water infrastructure especially in 
population dense, developing countries. Dangui and Jia’s 
findings support this conclusion: 

Further, the consistent negative and significant impact of 
population density across all income groups supports that 
the fast increase in the population density is the strongest 
determinant of water infrastructure underperformance in the 

Weak property rights 
encourage resource depletion 
and weak institutions allow 
polluters to go unregulated.
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[Sub-Saharan Africa] SSA region. Indeed, the impact of population density is lowest in higher-income countries 
compared to lower-and middle-income groups. These results support the hypothesis that countries with stronger 
economies may be associated with greater governance e"ectiveness, allowing for sustainable planning of the 
increase in population density.65

To decrease the rate of water-borne illness and disease, embracing policies rooted in economic freedom can 
be a matter of life and death. Specifically, implementing strong protections for property rights and eradicating 
government corruption will lead to safer and healthier societies. 

To decrease the rate of water-borne illness and disease, embracing 
policies rooted in economic freedom can be a matter of life and death. 
Specifically, implementing strong protections for property rights and 
eradicating government corruption will lead to safer and healthier 
societies. 

GOVERNMENT INTEGRITY AND CLEAN DRINKING WATER
Figure 16.
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When considering the effect of free economies on greenhouse gas emissions and climate resiliency, 
several factors come into play. In truth, the effectiveness of economic freedom on climate mitigation and 
adaptation will depend on which policy lever that increases or decreases economic freedom lawmakers use. 
More efficient tax policy or improving permitting processes could increase economic freedom, which could 
improve technological innovation66 and therefore increase economic and environmental efficiencies. That 
would result in fewer emissions per dollar of GDP. On the other hand, imposing regulations on power plants 
to reduce CO2 emissions would decrease economic freedom. One recent paper discusses the optimal and 
efficient level of economic freedom for prosperity and environmental protection.67

Several studies have examined the causal effects of economic freedom on CO2 emissions and environmental 
degradation using CO2 as a proxy, and the results have been mixed. Like other byproducts of industrial 
activity, it stands to reason that if higher levels of economic freedom result in higher levels of economic 
growth, it will also lead to higher levels of greenhouse gas emissions. 

Research confirms this intuition. For instance, one analysis published in Environmental Science and Pollution 
Research in 2022 looked at the environmental outcomes of G-20 economies from 2000–2016. The authors 
found that the higher levels of investment and economic opportunity resulting from economic freedom 
put greater strains on countries’ ecosystems.68 The analysis from the Fraser Institute found no statistical 
significance between increases in economic freedom and CO2 emissions reductions.69

While it stands to reason that emissions increase as a country uses more energy and grows, it is also important 
to consider if the Environmental Kuznets Curve exists for CO2 emissions. If so, free market policies can 
help decouple and drive down emissions. A 2020 Research of Industrial Economies paper found encouraging 
results. The paper combines emissions growth, GDP per capita and rankings on the Fraser Institute’s 
Economic Freedom of the World Index to find that “available data from 155 countries observed in five-year 
periods between 1975 and 2015 indicate that economic freedom not only reduces overall CO2 emissions but 
also shifts the top point of the EKC to the left. As such, the evidence suggests that the transition to lower 
emissions technology appears at an earlier stage in economically free societies.”70

CHAPTER 6. 

WHAT DOES ECONOMIC 
FREEDOM MEAN FOR CLIMATE?
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ENERGY TRANSITION CURVE

Figure 17.

Source: Financial Times

If cleaner technologies, processes, and products are more cost-effective, developing countries will have 
the incentive to pursue those technologies as opposed to their higher-emitting counterparts. To the extent 
mature, clean energy sources (as well as all energy technologies) are unsubsidized, they will likely have 
greater chance of long-term economic success because there will be more transparency regarding the price 
at which these technologies are competitive in the market. 

A 2019 study in the Journal of Developing Areas measured how various subcomponents of economic freedom 
(trade freedom, business freedom, freedom from corruption and fiscal freedom) affected CO2 emissions 
using panel data in 24 African countries from 1995-2013.71 The paper found that economic freedom increased 
environmental quality as measured by reductions in CO2 emissions, with fiscal freedom having a negative 
effect on CO2 emissions for all country-income levels, freedom from corruption and business freedom having 
a negative impact on CO2 emissions on upper-middle income countries, and trade freedom having a negative 
impact on CO2 emissions for lower-income middle countries.72

Other research has shown economic freedom’s positive impact on clean energy generation. A July 2023 
study in Environmental Science and Pollution Research looked at the relationship between economic freedom 
and CO2 emissions in 138 countries from 1995–2018 and found “economic freedom has a direct and indirect 

Energy transition path of countries in each wave of economic development, between 1800 and 2019.
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negative effect on carbon emissions and that renewable energy consumption mediates the effect of economic 
freedom on carbon emissions.”73

Many of the variables that measure a country’s economic freedom are also an indication of the size of 
government for a given country. That includes tax rates, spending levels, and the size of the regulatory 
state. As previously discussed, policy changes will sometimes create “win-win” scenarios, where reducing 
onerous, ineffective regulations and improving tax efficiencies will spur economic growth while improving 
the environment. Other regulations will restrict economic growth to reduce pollution, emphasizing the need 
for rigorous and transparent cost-benefit analyses. 

There is not extensive literature measuring government size and CO2 emissions, but research published 
in the International Journal for Social Economics in May 2022 examined the relationship between economic 
freedom and CO2 emissions in several South Asian countries. The study found smaller government size and 
more market-oriented economies could reduce CO2 emissions by increasing green growth, arguing, “the role 
of the government needs to be redefined if not necessarily truncated.”74 Similarly, Environmental Science and 
Pollution Research found larger government increased CO2 emissions in Brazil, India, and China but a negative 
impact in Russia.75

Another article, published in the International Journal of Environmental Research and Public Health in July 
2022, found mutual interplay between government size and CO2 emissions when looking at European 
Union countries between 2000-2018.76 The authors performed a causality analysis of economic freedom, 
education and CO2 emissions and found that market-oriented economies and education can be significant 
contributors to improving the environment. By looking at the EU as a whole and specific member states, the 
authors concluded: 

Both panel and country-level causality analyses point out that economic freedom, government size, international 
trade freedom, and education are significant determinants of environmental degradation proxied by CO2 
emissions, although country-level findings partially di"er depending on country-specific characteristics in 
line with the theoretical expectations. Therefore, reforms toward market-oriented economic structures and 
education can be used e"ectively to combat environmental degradation by using market-based environmental 
instruments, raising environmental awareness, and developing green or energy-e!cient technologies.77

Granted, determining what constitutes a “market-based” policy can sometimes be a matter of political 
debate. Furthermore, the unique attributes of a country’s economy, its policies, and its level of economic 
well-being may determine which policy reforms respective governments must prioritize. 

Another consideration is how economic freedom can help countries better adapt to climate change. Free 
economies are wealthier, more innovative and have access to advanced technologies that enable people 
to better adapt to climate change. Having the economic means to construct stronger levees, sea walls, and 
more resilient infrastructure have helped save lives and protect communities. Advanced technologies such as 
early detection systems, visualization tools, up-to-date flood maps, computer modeling, satellite, and radar 
are several tools that scientists employ to track weather and storms. Affordable, reliable heat in the winter 
and air conditioning in the summer offer protection against extreme weather. Researchers are developing 
crops that better withstand heatwaves and droughts.78 These investments are not costless but can be a cost-
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effective solution to reduce the risks and costs of extreme weather. 

One helpful tool that measures a country’s resiliency is the Notre Dame Global Adaptation Initiative’s Country 
Index. The index “uses 20 years of data across 45 indicators to rank over 180 countries annually based on 
their level of vulnerability, and their readiness to successfully implement adaptation solutions.”79 Given the 
connection between economic freedom and wealth, there is also a strong, positive correlation between those 
countries that are most economically free and those countries that are the most resilient.80
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While this report is largely an analysis of what policy principles improve the environment, an important 
undertone throughout the report is that economic freedom improves the human condition. Moreover, access 
to affordable, reliable energy is fundamental to bettering human lives. Dependable power heats homes for 
families and powers schools, hospitals, farms, and the industrial processes that make the products consumers 
rely on every day. Energy significantly enhances productivity by doing work for humans so they can be 
productive elsewhere. Moving from manual labor to mechanized equipment saves time, effort, and money. 

Energy allows people to commute to work and thereby enables people to live in more affordable areas. Energy 
empowers people to travel the world and see things our ancestors could only read about. It keeps people safe 
in innumerable ways, from powering modern defense systems to lighting streets to reduce criminal activity.81  
In short, energy is paramount to our way of life. 

And yet, while many people take energy access for granted, it is a luxury or simply unavailable for far too 
many people. More energy is necessary to lift people out of poverty and improve living standards around the 
world. Encouragingly, the number of people without access to electricity has declined, from 1.3 billion people 
in 2012 to 774 million in 2022.82 However, energy poverty in emerging and developed countries remains 
unacceptably high. In fact, 2.3 billion people in 128 countries rely on open fires or cookstoves that use wood, 
charcoal, agricultural waste, and animal dung for fuel.83 Alleviating economic and energy poverty (inadequate 
supplies at unaffordable costs) will be particularly challenging in parts of Africa, where poverty is highest, 
and populations are set to grow. More than 600 million people in Africa do not have access to electricity and 
the population on the continent may nearly double to 2.5 billion people by 2050.84

Policymakers set on improving environmental conditions and reducing climate risks cannot dismiss the priority 
of reducing poverty and improving economic well-being. The two goals do not need to be mutually exclusive, 

CHAPTER 7. 

FOR A BETTER LIFE AND A CLEANER 
ENVIRONMENT, THE WORLD NEEDS 
ENERGY ACCESS
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GDP PER CAPITA VS. ENERGY USE
Figure 18.

but in some instances they may be. The tradeoff of rising emissions from the use of conventional sources 
is greater energy access and better living conditions. Providing families with electric or propane cookstoves 
may increase greenhouse gas emissions but significantly reduce indoor air pollution that prematurely kills 
millions.85 Trapping people in poverty and constraining economic growth are not viable options. 

As indicated in its latest International Energy Outlook, the U.S. Energy Information Administration projects 
that clean energy will grow faster than fossil fuel use.86 Globally, energy transition investments totaled $1.1 
trillion in 2022, which is the first time these investments equaled the amount invested in fossil fuels. Whether 
it is renewables, batteries, geothermal or nuclear, making these energy sources cost-competitive will be 
essential to their wide scale global deployment. Nevertheless, fossil fuels will still be the predominant energy 
source.87 The International Energy Agency projects relatively steady oil and natural gas consumption through 
2050, with a rapid decline of coal use (which may or may not happen).88 100 percent renewable adoption, or 
even 100 percent clean energy adoption in emerging countries within the next few decades is unrealistic.89 
Even with improved energy efficiencies, it appears that the world is headed for an energy expansion that 
includes a variety of energy sources rather than an energy transition.
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Free enterprise and strong institutions play a significant role in reducing energy poverty, improving peoples’ 
lives, and ultimately improving the environment. One recent study in Finance Research Letters analyzed the 
effects of economic freedom on human wellbeing in Africa and, unsurprisingly, found that “free market 
economies with adequate supplies of electricity significantly improves the quality of life in the region.”90 
In what is effectively a plea to inject more policies rooted in economic freedom, the authors stress that, 
“The effectiveness of economic freedom policy and access to electricity is more noticeable among countries 
with a lower quality of life, which suggests that if the qualities of institutions in poor African countries were 
strengthened and there were a constant supply of energy, the vast majority of Africans would prosper.”91

This is true not just of African nations but countries around the world that suffer from poverty because of 
totalitarian regimes, corrupt institutions, weak and poorly protected property rights, and economies that are 
largely closed to the world. It is a moral imperative for policymakers to protect and expand the personal and 
economic liberties so that the people they serve can have a higher quality of life. 
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Open markets, rule of law, protected property rights, lower tax burdens, and regulatory efficiency are the 
economic conditions that empower people to live freely and prosper. Whether it be global poverty, human 
rights, health care access, doubling down on the policies and principles that empower people is the most 
promising strategy. 

CONCLUSION

ECONOMIC FREEDOM: FOR PEOPLE, 
PROSPERITY, AND THE PLANET
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