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As Editor-in-Chief of the Cornell Policy Review, it is with great excitement that I introduce our latest special
edition, "Powering Progress: Navigating the Future of Energy Amid Uncertainty." This edition continues our
mission of advancing informed dialogue and offering critical perspectives on the pressing issues that define our
time.

Energy is at the heart of progress, intersecting with every dimension of modern life, from environmental
sustainability to economic growth and geopolitical stability. In this edition, we explore the challenges and
opportunities shaping the future of energy. From breakthroughs in carbon management and energy storage to
strategies for enhancing grid resiliency and addressing climate risk, these articles provide forward-looking
insights into one of the most complex and vital policy areas of our era.

I would like to extend my sincere gratitude to Adam Sieminski for his thoughtful foreword, which frames the
critical themes of this edition and underscores the importance of innovation and collaboration in navigating the
uncertainties of the global energy landscape.

I am deeply appreciative of the authors, staff, and contributors who have made this edition possible. Special
thanks to Johanna Van Fleet, managing editor and environmental policy enthusiast, whose vision and
leadership have been instrumental in shaping this special edition.

On November 22, 2024, The Cornell Policy Review proudly co-hosted the 2024 Cornell Energy Connection  
event, titled "Building the Energy Future Amid Uncertainty," at the Cornell Tech campus on Roosevelt Island. As
part of our commitment to fostering intellectual growth and engagement, we sponsored five CPR writers to
attend, providing them with a unique opportunity to delve into critical discussions shaping the future of energy.

Let us embark on this exploration together, advancing solutions and fostering dialogue that will shape a
sustainable and resilient energy future. Thank you for joining us on this journey!

Alejandro J. Ramos
Editor-in-Chief
Cornell Policy Review

Watt’s Next? Powering Progress Ahead
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| Foreword |

With much hindsight since earning my Cornell MPA in 1971, my career would have been smoother in some ways
if I had the opportunity available to today’s MPA students to work on and contribute to a journal like The Cornell
Policy Review (CPR). Evidence-based research and writing is critical to the formulation, analysis, and
implementation of good public policies. Every job I’ve had since Cornell – as a financial analyst following energy
and commodities, to heading up a government statistical agency, and then running an energy and sustainability
think tank –  has required identifying the critical issues of the day and anticipating what’s coming or needed
next. This special issue of CPR follows that same information pathway.

There are few topics as important as the relationship between energy and climate, and this energy-focused CPR
edition, Powering Progress: Navigating the Future of Energy Amid Uncertainty, addresses key topics such as
sustainable finance, electric grid and data center resiliency, energy justice, the problems of climate-induced
migration, how climate change is altering the risk landscape for insurance – and for agricultural work too, the
role of multilateral development banks, and the value of clean energy infrastructure spending.

Brittanie Schneider recommends a set of policies designed to make the U.S. electric grid more reliable and
resilient, including grid modernization, demand-side flexibility, support for emerging technologies, and flexible
and regionally specific policies.She warns that prematurely abandoning fossil fuels could leave gaps in supply
reliability.

Indrie Yuli Pratiwi notes that emerging markets and developing economies are forecast to be the main sources
of energy growth over the next 20 years and examines the role of multilateral development banks in supporting
the large-scale projects needed to facilitate the flow of funds into energy transition projects.

Larasati Eka Wardhani reminds us of the deep interconnections between energy and environmental
sustainability with social and financial equity concerns. She highlights the Indonesian ‘Just Energy Transition
Partnership’ and the significant challenges associated with coal production and use.

Maddie Miele looks at the growing challenges of climate migration in both the United States and around the
world. The movement of people due to climate and weather-related events is worsening, and governments
seem ill-prepared to deal with either the causes or the effects.

Mira DeGregory calls attention to the energy, climate, and labor issues embedded in the lattes consumed in
New York State – and recommends that the state government should consider measures to strengthen its
migration, climate, and agriculture links. 

Muhammad Rifki Darmawan ponders the irony that Republican-leaning states have been beneficiaries of
Inflation Reduction Act (IRA) spending made possible with very little Republican party support. He argues that
Republicans should support the continuation of IRA projects that aim to keep the U.S. competitive in clean
energy technology.

Adam E. Sieminski
Senior Advisor to the Board and past

President of the King Abdullah
Petroleum Studies and Research Center



Ojasvi Rana looks at the risks to electricity grid stability associated with over-reliance on renewables and calls
for a pragmatic and balanced approach to the energy transition that includes nuclear power and strengthening
electricity transmission infrastructure.

Parmis Mokhtari-Dizaji notes that rising demand for electricity from data centers can be met more
sustainably with renewable-based power purchase agreements (green PPAs) – and advocates for expanding
green PPAs to small and medium-sized data centers. 

Stephen Shiwei Wang contends that climate-influenced insurance needs to be reconsidered – with more
emphasis on approaches that reward both insurance companies and policyholders for hazard resilience and
mitigation. 

Yiming Zhong comments on the growing demand for environmental, social, and governance (ESG) investing
and the need for sustainable finance. He compares the progress being made in China and the European Union
with slower advances in the United States, and sees the need for measurement, reporting, and verification
systems.

The articles in this special issue of the CPR offer a set of policy recommendations covering many of the critical
challenges of providing the energy and materials required to support current and future needs of energy users
while avoiding environmental harm.

A decade ago, every United Nations member state agreed to support the 17 Sustainable Development Goals that
recognize the importance of improving health and education, reducing inequality, spurring economic growth,
and tackling climate change. Goal 7 calls for ensuring access to affordable, reliable, sustainable, and modern
energy for everyone. Accomplishing this goal will require generations of effort to craft the public policies needed
to get the job done.The Cornell Jeb E. Brooks School of Public Policy and The Cornell Policy Review are playing
an important and valuable role in developing the leaders who will be tasked to ask the right questions, craft
viable policies, and implement good solutions.

Adam E. Sieminski
Cornell B.S. Civil & Environmental Engineering 1969
Cornell Master of Public Administration 1971

Adam Sieminski is currently a Senior Advisor to the Board, and previously (2018-2022) served as President, of the King Abdullah Petroleum
Studies and Research Center. KAPSARC is a non-government, non-profit, think tank and advisory institution located in Riyadh, Saudi
Arabia. Its mission is to advance understanding of energy, economics, and sustainability. After working in Riyadh at KAPSARC for five years
he moved back to Washington, DC, in 2023.

Prior to joining KAPSARC, Mr. Sieminski held the Schlesinger Chair for Energy and Geopolitics at the Center for Strategic and
International Studies (CSIS).  Sieminski served as Administrator of the U.S. Energy Information Administration (EIA), the statistical and
analytical division of the Department of Energy in 2012-2017.  While awaiting U.S. Senate confirmation for the EIA appointment, he was
the Senior Director for Energy and Environment at the U.S. National Security Council.  

He was previously Deutsche Bank’s chief energy economist and integrated oil company analyst, and before that held several positions as an
energy financial analyst in Baltimore, London, New York, and Washington, DC.  

Mr. Sieminski is an active member of the International Association for Energy Economics (IAEE), a Senior Fellow and former President of
the U.S. Association for Energy Economics (USAEE) and was President of the National Association of Petroleum Investment Analysts. He
earned both an undergraduate degree in civil engineering and a master's degree in public administration from Cornell University and is a
Chartered Financial Analyst (CFA). Sieminski is currently serving on the curriculum advisory committee for the MPA program at Cornell’s
Brooks School.

He is the President of the Friends of Peirce Mill, a non-profit organization working with the U.S. National Park Service to restore and
maintain a 200-year-old operating water-powered flour mill in Rock Creek Park, in Washington, DC.



      he word “energy” is everywhere, relating to nearly every aspect of modern life. Access to energy has
become foundational to the functioning of today’s world, almost as essential to daily existence as
water or air. Consider this: these words are likely being read on a device powered by energy, in a well-
lit, temperature-controlled room. While the convenience of charged devices and instant lighting is
undeniable, the importance of energy reliability goes much further––potentially creating life-or-death
situations. As climate change continues to create more dramatic weather patterns, people are
increasingly dependent upon functioning heat and air conditioning to survive. This creates a twofold
problem: increasing the necessity of a reliable energy grid while also increasing the stress put upon it.
A reliable energy grid is the backbone of modern society, yet, as the United States accelerates
decarbonization efforts to limit the impacts of climate change, the risks to the reliability of the grid are
rapidly increasingly. If these risks are not properly addressed, it could not only threaten public health
and safety, but ultimately undermine necessary climate objectives.

| Grid Reliability |
Powering the Future: Aligning Grid Reliability

with Clean Energy Goals

Risks to the Grid
In order to function properly, the grid must be
balanced at all times with supply (generation)
equaling demand (load).¹ The ability to
maintain this equilibrium and provide power
when needed is what makes the grid reliable.²
Most power outages are small and caused by
events like falling trees, severe weather, or
equipment failure, rather than generation
supply shortages.³ These types of outages can
usually be quickly repaired, with power restored
within hours. This capacity, in particular, means
that the U.S. grid is quite reliable.⁴ However,
according to the North American Electric
Reliability Corporation (NERC)––the regulatory
authority responsible for assuring the reliability
and security of the grid in North America––this
may not be the case for much longer.⁵ 

NERC’s most recent Long Term Reliability
Assessment has identified serious challenges for
the reliability of the U.S. grid over the next
decade, as it goes through its most profound
transformation since its beginnings in the late
19th and early 20th centuries.⁶ ⁷
Increased Demand and Decreased Generation
The demand for electricity is skyrocketing as we
push toward widespread electrification of things
like vehicles and heating systems. Coupled with
this, is a new demand surge from data centers, as
the proliferation of AI is expected to drive a 160%
increase in the power demands from existing
centers.⁸ Simultaneously, while demand is going
up, traditional generation resources are being
retired faster than they are being replaced by
clean energy resources, creating a resource
adequacy gap. 

T
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Due to the intermittent nature of renewables, to
maintain reliability there needs to be about four
times the amount of renewable energy to
replace traditional sources.⁹

Permitting Delays
While renewable resources are actively being
deployed, they are not coming online in time to
replace retiring fossil fuel generators. Part of
this is due to permitting bottlenecks.¹⁰-¹¹
Although new projects have been planned out,
permitting and siting delays as well as labor and
supply shortages are preventing sufficient clean
energy resources from coming online in time.¹²
Last year, the head of the country’s largest grid
operator, PJM Interconnection, told the Senate
Energy and Natural Resources Committee that
they have more than double the amount of
megawatts needed to replace their retiring
generators waiting in the queue, but they are
concerned about getting them built in time to
replace the resources that are retiring.¹³

Outdated Infrastructure
This rapidly evolving energy mix also requires
significant modernization of the existing grid
infrastructure. Much of the current
infrastructure was not built to accommodate
such a fluctuating and variable energy mix.¹⁴
Additionally, many grids are regionally limited
and as such, can only access available
renewables nearby. To connect enough new,
large scale renewables to where they are
needed, double the amount of existing cables
will be needed globally––roughly the distance
between Earth and the Sun.¹⁵ This will take
significant investment to both connect
renewable energy sources from where they are
generated to where they are needed and to
strengthen existing infrastructure, all while
ensuring that people have reliable access to
energy.¹⁶

Climate Threats
One of the biggest threats to grid reliability
comes as climate change continues to drive
more extreme weather patterns with more
intense wildfires, heatwaves, snowstorms, and
generally higher high and lower low
temperatures. These events create two-fold
challenges as they both threaten infrastructure
and reliable generation, while also driving
increased demand and higher energy loads, thus
making it more difficult to balance supply and
demand, ultimately threatening reliability.¹⁷ 

Why it Matters
Without a reliable grid and affordable energy,
homes cannot maintain safe temperatures,
businesses cannot operate, and hospitals cannot
continue to provide critical care. Grid failures
could cause rippling economic consequences by
disrupting business operations, creating
additional inflated costs, diminishing job
opportunities, and hindering economic growth. 
Perhaps more importantly, underlying the risks
to grid reliability is energy affordability. As grid
operators strive to upgrade infrastructure,
compete for finite existing renewable resources,
race to build new generation sources, and
modernize the grid, the costs to continuously
provide reliable energy steadily climb. This
means that energy bills climb. For the average
household, the cost of electricity has increased
more than 28.5 percent from 2019 to 2024.¹⁸ For
many, this is simply unaffordable. As energy
poverty affects more people, many are forced to
make impossible financial choices between
keeping their homes at safe temperatures or
foregoing other necessities like food or
medications.¹⁹
Additionally, and perhaps paradoxically, grid
failures during this transitional phase could
cause   significant   climate   goal   setbacks.   The



successful decarbonization and transition of the
grid hinges upon maintaining public trust.
Public confidence, in turn, hinges upon keeping
the lights on and keeping energy affordable.
Without consistent and affordable power,
people may grow to oppose future climate
goals, if they see them as harmful to their
family’s well-being today.

Lessons to be Learned
These risks and challenges are not isolated to
the U.S. The rest of the world is grappling with
similar challenges. The Energiewende was
Germany’s incredibly ambitious plan to rapidly
phase out fossil fuels. However, it has been
marked by soaring energy prices and serious
reliability concerns.²⁰ While quickly shuttering
traditional fuel sources, Germany’s complicated
and slow permitting process prevented
adequate renewables from coming online in
time to replace the lost generation.²¹ This
forced them to import Russian natural gas to
make up the gap. However, when Russia
invaded Ukraine these gas imports halted,
forcing Germany to reopen several coal plants,
effectively counteracting their previous climate
progress.²² Additionally, the financial burden
on the people of Germany has been significant.
Energy rates in Germany are among the highest
in Europe and they are still encountering
periodic blackouts.²³ From one of the strongest
European economies only a few years ago,
Germany now has the worst performing
economy of the major developed countries with
overpriced and unreliable energy access,
causing serious public and political backlash.²⁴   
Domestically, California has spearheaded the
transition to renewables, however, this rapid
transition has also encountered reliability
concerns. In 2020 California faced severe
heatwaves that forced regulators to introduce
rolling blackouts to prevent grid failure.²⁵ 

Without adequate backup power sources to
replace solar generation when the sun set,
coupled with extraordinary demand, the grid
failed to maintain reliability.²⁶ Energy costs
then skyrocketed as California officials
attempted to import energy and compete for
finite resources from other nearby stressed
grids. In 2022 the state recognized the dangers
of prioritizing speed over achievability. They
decided to extend operations of several natural
gas plants that were scheduled to be retired.²⁷  
Germany and California’s transitions
underscore the importance of balancing
renewable energy integration with grid
reliability to prevent vulnerabilities and achieve
climate objectives. ²⁸

Policy Recommendations
The United States must transition and
modernize its energy grid to combat climate
change. However, to succeed, policymakers
should adopt a balanced, thoughtful, and
carefully planned approach to align
decarbonization with grid reliability. It is
paramount that policymakers set realistic and
achievable timelines that allow for sufficient
infrastructure development, encourage
diversified energy portfolios to mitigate the
risks from over dependence on any singular
resource, and work collaboratively with energy
providers to find affordable solutions. Key
strategies should include the following:

Phased Reductions in Fossil Fuels
Transitioning away from coal and natural gas
must be carefully phased to avoid leaving power
generation gaps. Renewable energy sources
should be scaled up in parallel with investments
in storage and backup systems to maintain
stability and should be made fully viable before
prematurely shutting down other sources.

| Grid Reliability |



Investments in Grid Modernization
Modernizing the grid is critical to accommodate
a more complex and variable energy mix and
withstand the effects of climate change. Over
70% of transmission lines are now approaching
the end of their typical lifecycle.[i] While this
creates an increased risk of equipment failures,
it also poses an opportunity to make
modernization investments to replace aging
infrastructure that must already be replaced.
This should include upgrading transmission
infrastructure to connect renewable energy
sources to population centers and deploying
more advanced technologies like energy storage
and microgrids. 

Encouragement of Demand-Side Flexibility
Programs
Part of the solution should also include
involving the public. Encouraging smarter
energy consumption can help to reduce strain
on the grid during peak load times. Demand
response programs that incentivize consumers
to shift energy use to off-peak hours can help
reduce grid stress, encourage consumers to
assume a more active role in their energy use,
and enable them to make choices that directly
impact their energy bills. Programs that
encourage distributed energy resources (DER)
such as rooftop solar or home battery systems
can also help reduce demand stress. 

Support for Emerging Technologies
Long-term grid stability will depend on
continued innovation. Policymakers should
support research and development for large-
scale, long-duration energy storage to address
renewable intermittency. Additionally, there
should be investment in new dual fuel
transmission technologies. A prime example is
pipelines that can switch from natural gas to
green hydrogen, thus saving building costs and
providing a source of reliable energy. 

Enabling Flexible, Regionally Specific Solutions
The U.S. electric grid is as diverse and
complicated as the country itself. Different
regions face unique energy resources, climate
conditions, and grid infrastructure. As tempting
as a one-size-fits-all solution may be,
policymakers should encourage regionally
specific approaches that are tailored to local
needs and resources. This includes prioritizing
investments in diverse energy portfolios such as
geothermal, hydrogen, offshore wind, and
hydropower, while also promoting federal
coordination to ensure interconnectedness
between regional grids. A flexible, regionally
adaptive policy framework ensures resilience
and reliability without imposing generalized
mandates that may not suit all areas and may
place outsized costs on consumers.



Conclusion
The stakes could not be higher; a resilient and reliable energy grid is not just a technical necessity, but
the linchpin of public trust and safety as well as climate success. By taking bold yet pragmatic action,
the United States can lead the world in demonstrating how to achieve a clean energy future that does
not leave reliability and affordability behind.

Citations:
Joseph, Kelli. 2024. “Focused Policy Key to Reliable Electricity Sector Transition: Part 1.” Kleinman Center for Energy Policy (blog), May 13.
https://kleinmanenergy.upenn.edu/commentary/blog/focused-policy-key-to-reliable-electricity-sector-transition-part-one/

1.

Office of Energy Efficiency & Renewable Energy U.S. Department of Energy. 2024. “Energy Reliability.” Energy.gov. Accessed November 21. https://www.energy.gov/eere/energy-reliability2.
National Renewable Energy Laboratory. n.d. “Explained: Reliability of the Current Power Grid.”3.
Office of Energy Efficiency & Renewable Energy U.S. Department of Energy. 2024. “Energy Reliability.”4.
 North American Electric Reliability Corporation. 2023. “2023 Long-Term Reliability Assessment.” December.
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_LTRA_2023.pdf

5.

Grid Deployment Office U.S. Department of Energy. 2023. “What Does It Take to Modernize the U.S. Electric Grid?” Energy.gov, October 19, 2023. https://www.energy.gov/gdo/articles/what-does-it-
take-modernize-us-electric-grid

6.

Jordan Ellis. 2024. “The History of the Power Grid in the United States.” Landgate, September 6. https://www.landgate.com/news/the-history-of-the-power-grid-in-the-united-states.7.
Goldman Sachs. 2024. “AI Is Poised to Drive 160% Increase in Data Center Power Demand.” May 14, 2024. https://www.goldmansachs.com/insights/articles/AI-poised-to-drive-160-increase-in-power-
demand

8.

Tate, Curtis. 2023. “PJM Head: Energy Transition Can Be Done, But Grid Reliability Is At Risk.” June 2. https://wvpublic.org/pjm-head-energy-transition-can-be-done-but-grid-reliability-is-at-risk/9.
North American Electric Reliability Corporation. 2023. “2023 Long-Term Reliability Assessment”10.
Camilla Palladino. 2023. “Grid Bottlenecks Delay Transition to Clean Energy.” Financial Times, May 30. https://www.ft.com/content/bf1b788a-f366-4637-9ae4-08dbc0bd90fa11.
American Public Power Association. 2023. “NERC Long-Term Assessment Raises Reliability Concerns Over the Next 10 Years.” December 18. https://www.publicpower.org/periodical/article/nerc-long-
term-assessment-raises-reliability-concerns-over-next-10-years

12.

Tate. 2023. “PJM Head.”13.
Norther American Electric Reliability Corporation. 2023. “2023 Long-Term Reliability Assessment.”14.
Palladino. 2023. “Grid Bottlenecks Delay Transition to Clean Energy.”15.
Lyons, Cristin, and Greg Litra. 2024. “California’s Energy Transition - Energy Industry Update V22 I2 - Money, Money, Money.” Accessed December 1. https://publications.scottmadden.com/energy-
industry-update-v22-i2/californias-energy-transition

16.

Grid Deployment Office U.S. Department of Energy. 2023. “What Does It Take to Modernize."17.
Cohen, Li, Tracy J. Wholf, and Marina Jurica. 2024. “Electricity Prices Are on the Rise. Is It Inflation or an Underlying Issue?” September 2. https://www.cbsnews.com/news/electricity-prices-rising-
inflation-climate-change-clean-energy/

18.

Al-Dhubaib, Fahad. 2024. “Realism Is Key to Balancing the Energy Transition with Growth.” World Economic Forum (blog), May 10. https://www.weforum.org/stories/2024/05/the-world-needs-a-
new-strategy-for-the-energy-transition/

19.

Loch-Temzelides, Ted. 2024. “So Much for German Efficiency: A Warning for Green Policy Aspirations?” Rice University’s Baker Institute for Public Policy, August 22.
https://www.bakerinstitute.org/research/so-much-german-efficiency-warning-green-policy-aspirations

20.

McHugh, David. 2023. “Germany Went from Envy of the World to the Worst-Performing Major Developed Economy. What Happened?” AP News, September 19. https://apnews.com/article/germany-
economy-energy-crisis-russia-8a00eebbfab3f20c5c66b1cd85ae84ed?ref=hir.harvard.edu

21.

Lontay, Oliver. 2024. “Germany’s Energy Crisis: Europe’s Leading Economy Is Falling Behind.” Harvard International Review, May 30.https://hir.harvard.edu/germanys-energy-crisis-europes-leading-
economy-is-falling-behind/

22.

Loch-Temzelides. 2024. “So Much for German Efficiency” 23.
McHugh. 2023. “Germany Went from Envy of the World to the Worst-Performing Major Developed Economy."24.
Cart, Julie. 2020. “Answers to 7 Burning Questions about California’s Rolling Blackouts.” CalMatters, August 19. http://calmatters.org/environment/2020/08/california-2020-rolling-blackouts-
explainer/

25.

Kasler, Dale, and Maria Heeter. 2020. “California Avoided Rolling Blackouts for Two Decades. What Went Wrong on the Grid?” The Sacramento Bee, August 17.
https://www.sacbee.com/news/local/article244988455.html

26.

Lazo, Alejandro. 2024. “California Hits Milestones toward 100% Clean Energy — but Has a Long Way to Go.” CalMatters, August 19. http://calmatters.org/environment/climate-
change/2024/08/california-clean-power-progress-grid/

27.

Grid Deployment Office U.S. Department of Energy, “What Does It Take to Modernize the U.S. Electric Grid?”28.

| Grid Reliability |

https://kleinmanenergy.upenn.edu/commentary/blog/focused-policy-key-to-reliable-electricity-sector-transition-part-one/
https://www.energy.gov/eere/energy-reliability
https://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/NERC_LTRA_2023.pdf
https://www.energy.gov/gdo/articles/what-does-it-take-modernize-us-electric-grid
https://www.energy.gov/gdo/articles/what-does-it-take-modernize-us-electric-grid
https://www.landgate.com/news/the-history-of-the-power-grid-in-the-united-states
https://www.goldmansachs.com/insights/articles/AI-poised-to-drive-160-increase-in-power-demand
https://www.goldmansachs.com/insights/articles/AI-poised-to-drive-160-increase-in-power-demand
https://wvpublic.org/pjm-head-energy-transition-can-be-done-but-grid-reliability-is-at-risk/
https://www.ft.com/content/bf1b788a-
https://www.ft.com/content/bf1b788a-f366-4637-9ae4-08dbc0bd90fa
https://www.publicpower.org/periodical/article/nerc-long-term-assessment-raises-reliability-concerns-over-next-10-years
https://www.publicpower.org/periodical/article/nerc-long-term-assessment-raises-reliability-concerns-over-next-10-years
https://publications.scottmadden.com/energy-industry-update-v22-i2/californias-energy-transition
https://publications.scottmadden.com/energy-industry-update-v22-i2/californias-energy-transition
https://www.cbsnews.com/news/electricity-prices-rising-inflation-climate-change-clean-energy/
https://www.cbsnews.com/news/electricity-prices-rising-inflation-climate-change-clean-energy/
https://www.weforum.org/stories/2024/05/the-world-needs-a-new-strategy-for-the-energy-transition/
https://www.weforum.org/stories/2024/05/the-world-needs-a-new-strategy-for-the-energy-transition/
https://www.bakerinstitute.org/research/so-much-german-efficiency-warning-green-policy-aspirations
https://apnews.com/article/germany-economy-energy-crisis-russia-8a00eebbfab3f20c5c66b1cd85ae84ed?ref=hir.harvard.edu
https://apnews.com/article/germany-economy-energy-crisis-russia-8a00eebbfab3f20c5c66b1cd85ae84ed?ref=hir.harvard.edu
https://hir.harvard.edu/germanys-energy-crisis-europes-leading-economy-is-falling-behind/
https://hir.harvard.edu/germanys-energy-crisis-europes-leading-economy-is-falling-behind/
http://calmatters.org/environment/2020/08/california-2020-rolling-blackouts-explainer/
http://calmatters.org/environment/2020/08/california-2020-rolling-blackouts-explainer/
https://www.sacbee.com/news/local/article244988455.html
http://calmatters.org/environment/climate-change/2024/08/california-clean-power-progress-grid/
http://calmatters.org/environment/climate-change/2024/08/california-clean-power-progress-grid/


Financing Uncertainty: How Multilateral
Development Banks Support Emerging Markets in

Climate Goals
Indrie Pratiwi is a second-year MPA student at Cornell University, focusing

on economic and financial policy with a specialization in infrastructure
finance. She has worked at Indonesia’s Ministry of Finance for 10 years, with

her first seven years in internal audit. In January 2022, she began working
closely with the Special Advisor to the Finance Minister on Fiscal and

Macroeconomic Policy. With an undergraduate degree in accounting, Indrie
is transitioning from internal audit to fiscal policy.

     he 2024 United Nations Climate Change Conference (COP29) in Baku, Azerbaijan, finished strong
on Sunday, November 24th, 2024, with a significant milestone in global climate finance. With nearly
200 nations in attendance, the conference achieved a breakthrough agreement to triple annual
funding for developing countries, increasing it from the previous target of US $100 billion to US $300
billion by 2035.¹

The Paris Agreement, signed by nearly 200
countries, sets a collective ambition to limit
global warming to below 2°C, ideally 1.5°C,
compared to pre-industrial levels. Transitioning
to renewable energy is essential to mitigating
climate change and offers co-benefits such as
improved air quality, energy security, and job
creation. However, despite technological
advancements and decreasing costs, the global
energy mix remains dominated by coal, oil, and
gas.² Emerging markets and developing
economies (EMDEs), which account for the
majority of future energy demand growth, must
embrace clean energy at scale. This is a
daunting task given the structural and financial
barriers they face, requiring international
cooperation and innovative financing
mechanisms. 
Emerging markets face numerous barriers to
clean energy adoption, many of which are
financial. High upfront costs for renewable
energy infrastructure deter investment,
especially in countries with limited access to
affordable    financing.   While   solar   and   wind

wind technologies are becoming more cost-
competitive, many EMDEs lack the financial
ecosystem needed to support large-scale
projects. Regulatory and political instability
further compound the problem. Many investors
perceive EMDEs as high-risk environments due
to policy inconsistencies, currency volatility, and
underdeveloped financial markets.³  
Additionally, these countries often lack the
technical expertise and infrastructure required to
design, implement, and maintain clean energy
systems.
Finally, the prioritization of immediate economic
development over long-term climate goals poses
a challenge. Governments in EMDEs may be
reluctant to allocate resources to clean energy
projects without clear economic incentives or
substantial international support. For example,
Indonesia's commitment to reducing coal usage
has encountered obstacles, particularly in
securing international funding. The 2022 Just
Energy Transition Partnership (JETP) pledged
$20 billion to assist Indonesia's energy
transition. However, as of September 2024, these
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MDBs' commitment to addressing climate
challenges in emerging and developing
economies can be seen based on the below graph.
Between 2019 and 2023, MDBs allocated
substantial and steadily increasing climate
finance to low-, lower-middle-, and upper-
middle-income countries, with a rise from
approximately $39 billion in 2019 to $70 billion
in 2023.⁸
A major barrier to clean energy investment in
EMDEs is the high level of perceived risk. MDBs
mitigate these risks through various de-risking
mechanisms, such as guarantees, insurance
products, and concessional loans. For example,
the World Bank’s Multilateral Investment
Guarantee Agency (MIGA) offers political risk
insurance, protecting investors against risks like
expropriation and contract breaches. Similarly,
ADB provides credit enhancement tools to attract
private investment into renewable energy
projects.⁹ By sharing investment risks, MDBs
make clean energy projects in EMDEs more
attractive to private investors. The financial
viability of clean energy projects in EMDEs is
often uncertain due to underdeveloped
regulatory frameworks, volatile markets, and
weak infrastructure.
MDBs address this challenge by providing
concessional financing, which lowers the cost of
capital for project developers. Concessional
loans, offered at below-market interest rates,
help projects achieve financial sustainability.
MDBs also facilitate public-private partnerships
(PPPs), blending public-sector support with
private-sector innovation. The AfDB’s support
for the Noor Ouarzazate Solar Complex in
Morocco exemplifies how MDBs can drive
successful renewable energy projects in EMDEs.
Transparency is vital for ensuring the efficient
and equitable use of climate finance. MDBs
enforce rigorous standards for project appraisal,
monitoring, and reporting, reducing the risks of
inefficiency and corruption. 

funds have not been disbursed.⁴ This has been
holding back plans to retire coal-fired power
plants like the 660-MW Cirebon-1. Senior
Indonesian officials have expressed concerns
over the lack of grants and the high costs
associated with plant retirements. The delay
hampers Indonesia's efforts to decrease
emissions from coal power, especially given its
status as a leading coal producer.
Multilateral Development Banks (MDBs) are
uniquely positioned to bridge the financing and
capacity gaps in EMDEs to support clean energy
projects and achieve climate goals. The
commitments made at COPs align closely with
the mandates of MDBs, which are designed to
provide financial and technical support to
developing countries. By mobilizing resources
and reducing investment risks, MDBs can help
translate COP29’s climate finance goals into
tangible progress. Created by multiple countries
to promote economic development and poverty
alleviation, each MDB has a specific
geographical focus and development mandate.
However, despite the geographical significance,
all MDBs have been stepping up to become
strategic partners for global climate actions.
According to the latest annual Joint Report on
Multilateral Development Banks’ Climate
Finance released in September 2024, MDBs
contributed a record-breaking $125 billion in
public climate finance in 2023, with 60% ($74.7
billion) allocated to low- and middle-income
countries.⁵ This report is composed by AfDB,
ADB, AIIB, CEB, EBRD, EIB, IDBG, IsDB, NDB,
and WBG.⁶

Source: 2023 Joint Report on Multilateral Development Banks’ Climate Finance⁷ 
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For instance, inconsistent environmental
regulations or unexpected policy shifts can lead
to project delays, increased costs, or even project
cancellations. This heightened level of
uncertainty and risk complicates project
implementation. Then it is difficult for MDBs to
ensure the timely and effective deployment of
climate finance.
In dealing with financial uncertainty, MDBs
should expand their capitalization through
contributions from member countries, allowing
them to scale up concessional financing and risk
mitigation instruments. Risk-sharing
mechanisms, such as guarantees and blended
finance, should be further developed to attract
private-sector investment and reduce the
perceived risks of clean energy projects. For
example, MDBs can emulate the World Bank's
Multilateral Investment Guarantee Agency
(MIGA), which provides political risk insurance
to de-risk investments in high-risk countries.
Crowding in private investment has always been
one of the most important strategies in
supporting climate finance. MDBs should
actively engage with private investors by offering
co-financing opportunities, green bonds, and
structured financial products that align with
private-sector risk appetites. Partnerships with
institutional investors, such as pension funds
and sovereign wealth funds, can unlock large
pools of capital for renewable energy projects.

Uncertainty is what MDBs have been dealing
with. In terms of financing, MDBs often struggle
to attract private sector investment for climate
projects due to perceived high risks and
insufficient risk mitigation strategies. For
instance, asset managers have noted that the
risks and restrictions imposed by development
banks can deter private investment.¹⁰ The
demand for climate finance far exceeds the
current supply. Developing countries have
called for over $1 trillion annually by 2030, but
recent commitments, such as the $300 billion
target set at COP29, fall short of these needs.¹¹
For example, in Indonesia, MDBs have faced
challenges in mobilizing private investment for
renewable energy projects, primarily due to
inconsistent regulatory frameworks and
concerns over project bankability, which have
disincentivized private sectors to participate.¹²
Similarly, in Africa, the Inga Dam project in the
Democratic Republic of Congo has faced
repeated delays due to political instability and
inadequate risk-sharing mechanisms, which
then discouraged private investors from
committing to this large-scale renewable energy
initiative.¹³
Shifts in political leadership can significantly
impact MDBs’ long-term strategies and
planning. When leaders skeptical of climate
change, such as Donald Trump, are elected or
re-elected, it can result in reduced political
support for global climate initiatives and a
rollback of climate-friendly policies. This shift
can diminish MDBs' ability to align their goals
with the international climate agenda.¹⁴
Moreover, MDBs often operate in a wide array
of countries, each with its own unique
regulatory framework. In some cases, they are
subject to sudden changes due to political
volatility.



Uncertainty over the availability of long-term funding often discourages private investors from
participating in MDB-led projects. MDBs should prioritize multi-decade financial commitments to
align with the lifecycle of clean energy infrastructure. A strategy to implement it could be by
structuring financing mechanisms, such as sustainability-linked bonds, to provide stable and
predictable long-term project funding. MDBs should also advocate for streamlined access to
international climate funds, such as those committed at COP29, to ensure timely and transparent
disbursements. This includes simplifying application processes and aligning disbursement schedules
with project timelines. To do this, MDBs could act as intermediaries between international climate
finance providers and recipient governments to facilitate the flow of funds.
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     he world is grappling with a climate emergency that necessitates a rapid shift toward low-carbon
development.¹ The International Energy Agency stated that there can be no new fossil fuel energy
projects that can proceed if the world wants to meet the goal of limiting global temperature rise.² To
avoid the worst effects of climate change, countries worldwide have prioritized limiting global
warming to 1.5°C by the end of this century.³ Suppose the world crosses the 1.5°C threshold; according
to IPCC, it will cause severe climate change impacts (i.e., more frequent and severe droughts and
heatwaves).⁴ To minimize its impact, countries worldwide have committed to reducing their
greenhouse gas (GHG) emissions, such as carbon dioxide (CO2), to align with the Paris Agreement.
GHG emissions are generated through energy production, such as burning fossil fuels for electricity
and heat. To reach net zero carbon emissions, the decarbonization effort should primarily focus on
increasing the share of Renewable Energy (RE) that produces low or no CO2 emissions.⁵ The need for a
transition to RE is a pressing issue in Asia, as it is the world’s highest projected carbon emissions and
where most of the world’s proposed coal-fired power plants are planned to be built.⁶
According to the European Union’s emissions database, Indonesia ranked seventh in global GHG
emissions in 2023; Indonesia emits 1.20 GtCO2e of the total 52.96 GtCO2e globally.⁷ Indonesia has
thus committed to retiring 15% of Coal-Fired Power Plants (CFPP) by 2030. This is a significant shift
because over 60% of power in Indonesia is produced with coal. Specifically, over 80% of electricity is
from coal, gas, and diesel power plants. To reduce the dependence on coal, based on Indonesia’s
National Energy Planning, Indonesia planned to install 45.2 GW of RE capacity in 2025, or around 17 to
19% of the energy mix, and 31% by 2050.⁸ Further, the state-owned electricity company, Perusahaan
Listrik Negara (PLN), pledged to be carbon neutral by 2060.⁹

Navigating Indonesia's Renewable Energy
Transition and Balancing Environmental Goals

with Workers’ Equity
Larasati Eka Wardhani is a second-year Master of Public Administration

student at Cornell University, specializing in Economic and Financial Policy,
focusing on Development and Sustainable Issues. She has extensive
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The Energy Transition and Its Social Aspects
The energy transition is defined as a
geographical process that involves the
reconfiguration of current patterns and scales of
economic and social activity.¹⁰ ¹¹ There is an
increasing awareness that societies are
important for the energy transition's success. ¹²
This perspective emphasizes  the  importance  of

examining the transition in the places where it
occurs and highlights the interconnectedness of
actors and changes at different scales. ¹³ ¹⁴ ¹⁵
Additionally, there is a need to emphasize the
importance of examining re-scaling processes in
energy governance, as these can reveal "who is
impacted, who holds the capacity to act, and
where the boundaries of responsibility are
drawn.”¹⁶
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The switch to RE in Indonesia has significant
social and economic consequences.¹⁷ The social
and economic impacts of the energy transition
are varied, as they influence employment
patterns, income distribution, and overall
societal well-being. Even though the energy
transition is anticipated to benefit the
environment by reducing emissions and
generating new opportunities in the energy
sector, it may also pose significant
socioeconomic challenges, particularly for the
workforce. Specifically, the changes in the
economy's structure could potentially create
(green) job opportunities and trigger job losses.
Thus, addressing the implications for job losses
in conventional energy industries is essential.
Recent studies emphasize the importance of
implementing fair and sustainable policies to
support displaced workers and underserved
communities during this shift.¹⁸ Incorporating
RE into Indonesia's energy mix can boost the
economy, reduce fossil fuel reliance, create jobs,
improve energy access, and lower
environmental impacts. However, to achieve
this objective, the government, private sector,
and civil society should collaborate and solve
the need for partnership.¹⁹

The Indonesian Just Energy Transition
Partnership (JETP)
The involvement of the private sector and
foreign investment has a critical role in helping
the transition in Indonesia. By working with the
government and international financial
institutions, Indonesia can increase the growth
of RE infrastructure and improve access to clean
and affordable energy for the Indonesian
population.²⁰ This effort is connected to
Indonesia’s global agenda in meeting GHG
emissions goals outlined in the Paris
Agreement. To keep Indonesia’s commitment to
the  Paris   Agreement  and  the  global  warming

limit of 1.5°C above pre-industrial levels. In 2022,
Indonesia and the International Partners Group
(IPG), led by the United States and Japan,
announced the Just Energy Transition
Partnership.²¹ The JETP Joint Statement aims to
limit emissions in the energy sector to a peak of
no more than 290 MtCO2 by 2030, with a goal of
achieving net-zero emissions by 2050. The JETP
mobilized a $20 billion funding package with
financial support and technical assistance from
countries in the Global North to support
Indonesia's just-energy transition.²² Given
Indonesia's significant dependence on coal, the
Joint Statement outlines several measures to
reduce reliance on both on- and off-grid coal-
fired power plants. These include accelerating
the retirement of existing plants, halting the
development of new on-grid coal-fired power
plants, and limiting the construction of captive
coal-fired plants. 
The JETP partnership is more than financing. It is
about a transition that balances environmental
sustainability with socioeconomic equity. It is
about justice in all forms. Central to this
approach is the concept of a "just transition,"
which is built on three principles: 

distributive justice, which ensures the
economic benefits of energy transitions are
shared broadly;

1.

procedural justice, which emphasizes the
importance of accountability and the
inclusion of all stakeholders in decision-
making processes;

2.

restorative justice, which seeks to address
the historical and ongoing harms caused by
environmental degradation. 

3.

The JETP emphasizes the importance of ensuring
a just transition for workers, communities, and
vulnerable groups directly or indirectly impacted
by the accelerated energy shift. A just energy
transition should create jobs in emerging sectors, 
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ensure affordable energy, and enhance
community resilience. Those who are most
impacted by economic changes must have an
opportunity to participate actively in the
transition process.
The energy transition brings its own set of
challenges. As Indonesia moves toward RE and
retires its aging coal-fueled power plants,
workers in the coal industry will lose their jobs,
and businesses reliant on the sector, such as
coal transportation workers and equipment
maintenance teams, will become obsolete. This
will affect individuals and communities in coal-
dependent regions. Per the OECD, job gains are
expected to be distributed across multiple
sectors, with significant growth in electricity,
gas, and manufacturing areas. In contrast, job
losses are likely to be concentrated in fossil fuel-
related industries, particularly in sectors like
coal mining.
According to the Global Energy Monitor,
Indonesia will experience one of the most
significant layoffs in the coal mining sector, as
the country is the world's leading coal producer.
Indonesia has 160 coal mines and 234 coal-fired
power plants.²³ The country relies on the coal
industry to employ roughly 160,000 workers.
Based on the calibrated Indonesian Labour
Force Survey Data, it is estimated that
approximately 31,000 jobs will be lost by 2030,
while the energy transition is expected to create
1.12 million jobs during the same period.²⁴ Even
though Indonesia has an opportunity to create
new jobs through this transition, it also brings
significant challenges: high initial costs,
technological constraints, and the need for
extensive infrastructure upgrades.
To minimize the negativities of the energy
transition, a broader perspective on the
opportunity costs associated with coal suggests
that    companies     should      compensate      coal 

workers for lost wages resulting from the early
closure of coal mines to support workers during
the transition away from coal effectively.²⁵
This compensation should address the
immediate financial impact on these workers
and include the costs associated with retraining
and reskilling programs. As the coal industry
gradually declines and RE sources expand,
retraining programs are essential to help workers
transition into emerging sectors, particularly the
rapidly growing RE industry. These programs
could offer new skill sets that align with the
evolving energy landscape, ensuring that
workers can take advantage of new employment
opportunities. For example, coal workers who
risk losing their jobs due to the coal phase-out
could be retrained to qualify for positions in
solar, wind, or other RE sectors. This approach
ensures a just transition for coal workers and
supports the broader goal of accelerating the
shift to cleaner, more sustainable energy sources.
The development of JETP policies supported this
perspective as it included many stakeholders,
from government and policymakers to investors,
civil society organizations, and affected
communities. This approach is critical for
drafting effective and equitable policies that
serve the broad public interest without
burdening the most vulnerable populations.



Conclusion
Inclusivity is not merely a choice but an absolute necessity for achieving lasting change. As we
navigate the complexities of the global transition toward sustainability, it is critical that the journey is
rooted in the core principles of equity, collaboration, and justice. These principles must guide the
policies we implement and how we approach challenges at every level—from local communities to
international negotiations. In addition to these values, the commitment of developed nations to
provide substantial financial support at concessionary rates plays a crucial role in making this
transition possible, especially for countries with fewer resources, like Indonesia. This narrative holds
great promise for Indonesia, but it also offers valuable lessons for the world at large. It reminds us how
deeply interconnected environmental sustainability is with social and financial equity, both within
individual nations and across the globe. The challenges we face, whether in energy, climate change, or
poverty, cannot be solved in isolation. The experiences and innovations emerging from one part of the
world can inspire and guide others, shaping a shared vision for progress.The JETP initiative is
reimagining the global energy landscape and redefining what it means to make progress together.
This re-imagination is not just about transitioning from fossil fuels to RE; it is about doing so in a way
that ensures inclusivity, fairness, and shared prosperity. By engaging all stakeholders, such as
governments, businesses, civil society, and communities, we are fostering collective action that makes
it possible to achieve a cleaner, more sustainable energy future without leaving anyone behind. 
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      limate migration will become a major threat to the United States. It is not hyperbole to say people
are going to be fleeing their homes from climate disasters. Some research has shown that this is
already occurring. A study by the First Street Foundation, a research firm that studies climate threats
to housing, “found that roughly 3.2 million Americans have already migrated, many over short
distances, out of flood zones, such as low-lying parts of Staten Island, Miami and Galveston, Texas.”¹
This is a crisis that requires much more attention to help facilitate life-saving resources to
communities. The United States needs a comprehensive framework and strategies to provide
protections for climate migrants. Frequently, an extreme weather event happens, communities are
overwhelmed, officials are not prepared to act accordingly, and avoidable tragedies ensue. As disasters
become more frequent, climate migration will escalate.² This paper will analyze current climate
policies, and the strategies needed to assist with climate migration in the United States. 

Background
Climate migration refers to “the movement of a
person or groups of people who, predominantly
for reasons of sudden or progressive change in
the environment due to climate change, are
obliged to leave their habitual place of
residence, or choose to do so, either temporarily
or permanently, and who move within their
country or abroad.”³ A broad definition, like
this, gives the ability to include many diverse
circumstances due to the unpredictability of
environmental threats. In the United States,
these threats include cold wave events, tropical
cyclones, tornadoes, hurricanes, wildfires,
heatwaves and droughts.⁴ According to the
NOAA Centers for Environmental Information
(NCEI) in 2023, there were 28 separate climate
disasters costing the United States a historic
one-billion dollars in damage.⁵

A ProPublica article written by Abrahm
Lustgarten, an award-winning investigative
reporter on global migration, said that “over the
next thirty years, 7.5 million people are projected
to leave those perennially flooded zones [in the
United States].⁶ Movement from high-risk areas
to lower-risk zones like the Midwest or
Northeast will become more common as climate
migration increases in the coming decades.
However, a New York Times analysis from
September 2024, explained that currently
Americans tend to still move into disaster-prone
areas like Florida, Arizona, California, Texas and
the Carolinas.⁷ These are examples of states
experiencing different climate effects like
dangerous record-high temperatures, hurricanes
and wildfires. With more movement to these
areas,  this  has   increased  people's  exposure   to  
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Preparing for Migration
Climate migration is a complex phenomenon for
the policy sector to digest. Environmental threats
can look vastly different based on the location––
ranging from rising sea levels in Florida, to
wildfires in California, to desertification in
Arizona. This makes it challenging to adapt the
country towards a path of resilience. There are
initiatives that are well suited to help improve
the country’s current dismal performance.¹² A
new framework for the United States is necessary
to address the impact climate change has on
humans. There must be action taken to slow the
effects of climate change and build adaptive
capacity to address climate migration. First,
there needs to be a sufficient understanding
within the policy sector of the direct connection
between the climate crisis and migration. One
way of doing this is by better understanding the
data. Policymakers and relevant government
personnel cannot shy away from the numbers,
nor the predictions for the future in which they
depict. The Internal Displacement Monitoring
Center estimated that “21.5 million people per
year on average over the past decade have had to
flee their homes due to storms, floods, wildfires,
droughts, and other weather events. This
represents nearly three times more than those
internally displaced due to conflict and nearly
nine times more than those who apply for
asylum in other countries due to a fear of
persecution at home.” Evidently, the data
authenticates that climate migration is growing
increasingly more severe. 
It is often difficult to attribute one’s dominant
reason for migrating to climate change. As stated
previously, there are a wide range of reasons to
emigrate. Existing legal and governmental
systems struggle to recognize or provide
protections specifically for climate migrants.  The
United States is an example of  the unwillingness
or      inability      to      address      this       challenge.

climate disasters. It gives these extreme
weather events “more chances to hit populated
areas, a trend scientists call ‘the expanding bull-
eye’s effect.’”⁸
Regarding the decision to relocate, economic
concerns usually outweigh climate change.
People are seeking better job opportunities, a
cheaper cost of living, family proximity, or are
enticed by the warm weather.⁹ Many factors go
into the reasoning to relocate and in the United
States; environmental threats are not high up
on the list. However, systemic issues frequently
act as a force multiplier forthe economic factors,
increasing the salience of these factors.
Individuals who move to these areas should not
be viewed as ignorant. Instead, the lens needs to
be repositioned to analyze what is making an
influx of people move to these locations, and
why. The inequalities with access to credible
environmental information creates a large
barrier for low-income communities. An
example of this is the Flint Water Crisis. The
Flint residents, predominantly low-income and
Black, were not informed about lead
contamination in their water until long after the
crisis began. This “environmental injustice that
endangered families for 18 months was
prolonged because the [city and state of
Michigan] cheated on water tests, was hostile to
outside researchers sounding the alarm, and
betrayed the public’s trust by repeatedly
insisting the brown, smelly, lead-laden water
was safe to consume.”¹⁰
Environmental advocates warn that BIPOC
communities, low-income communities and
children are disproportionately vulnerable to
changing climate conditions and have the
fewest resources to prepare for and recover
from extreme weather events.¹¹ The
government must recognize their responsibility
to support these communities in the wake of the
growing climate crisis. 

| Climate Migration |



Citations:
Lustgarten, Abrahm. 2024. “Who will care for Americans left behind by Climate Migration?.” ProPublica. https://www.propublica.org/article/climate-change-migration-hurricane-helene1.
Robustelli, Tim, Helen Bonnyman, and Yuliya Panfil. 2024. “Climate Change Will Drive Domestic Migration across the United States.” New America. https://www.newamerica.org/future-land-housing/reports/climate-
migrations-impact-on-housing-security/climate-change-will-drive-domestic-migration-across-the-united-states/

2.

“Environmental migration: IOM, UN Migration: Environmental Migration Portal.” IOM, UN Migration | Environmental Migration Portal. n.d. https://environmentalmigration.iom.int/environmental-migration 3.
Smith, Adam. 2024. “2023: A Historic Year of U.S. Billion-Dollar Weather and Climate Disasters.” NOAA Climate.gov. https://www.climate.gov/news-features/blogs/beyond-data/2023-historic-year-us-billion-dollar-
weather-and-climate-disasters

4.

Smith. 2024. “2023: A Historic Year of U.S. Billion-Dollar Weather and Climate Disasters.” 5.
Lustgarten. 2024. “Who will care for Americans left behind by Climate Migration?.6.
Rojanasakul, Mira, and Popovich, Nadja. 2024. “Where Americans have been moving into disaster-prone areas.” The New York Times. https://www.nytimes.com/interactive/2024/09/30/climate/americans-moving-
hurricane-wildfire-risk.html 

7.

Rojanasakul and Popovich. 2024. “Where Americans have been moving into disaster-prone areas.” 8.
Ibid.9.
Roy, Siddhartha. n.d. “The hand-in-hand spread of mistrust and misinformation in Flint.” American Scientist. https://www.americanscientist.org/article/the-hand-in-hand-spread-of-mistrust-and-misinformation-in-
flint 

10.

Berberian, Alique, Gonzalez, David, and Cushing, Lara. 2022. “Racial disparities in climate change-related health effects in the United States.” Current environmental health reports.
https://pmc.ncbi.nlm.nih.gov/articles/PMC9363288/#:~:text=Environmental%20and%20climate%20justice%20advocates,extreme%20weather%20events%20%5B1%5D. 

11.

Gao, Jun. 2023. “Believe It or Not, There’s a Positive Side to the Climate Change Story.” World Health Organization. https://www.who.int/westernpacific/about/how-we-work/pacific-
support/news/commentaries/believe-it-or-not--there-s-a-positive-side-to-the-climate-change-story 

12.

Yayboke, Erol, Staguhn, Janina, Houser, Trevor, and Salma, Tani. 2020. “A new framework for U.S. leadership on climate migration.” Center for Strategic and International Studies. https://www.csis.org/analysis/new-
framework-us-leadership-climate-migration 

13.

Yayboke et al. 2020. “A new framework for U.S. leadership on climate migration.” 14.
The United States Government. 2024. “A U.S. framework for Climate Resilience and Security.” The White House. https://www.whitehouse.gov/briefing-room/press-briefings/2024/09/20/a-u-s-framework-for-
climate-resilience-and-security/ 

15.

YCC Team. 2019. “One Reason Why Cities Keep Building in Flood-Prone Coastal Areas.” Yale Climate Connections. https://yaleclimateconnections.org/2019/11/one-reason-why-cities-keep-building-in-flood-prone-
coastal-areas/

16.

Irfan, Umair. 2024. “Joe Biden’s enormous, contradictory, and fragile climate legacy.” Vox. https://www.vox.com/climate/362478/joe-biden-climate-change-legacy 17.

The Center for Strategic and International Studies explains that “under current U.S. immigration law, people displaced
by natural disasters and environmental degradation…have traditionally not been considered eligible for protection as
refugees.”¹³ This creates the ongoing issue of climate migrants being overlooked. Even though it is difficult to pinpoint
climate change as the sole cause for migrating, it should still be recognized in U.S. immigration law, as within
immigration law, climate migrants can be considered members of a “particular social group.”¹⁴ The United States needs
to showcase the importance and feasibility of accommodating climate migrants through proactive U.S. immigration
policy.
In 2023, President Biden created the country’s first-ever National Climate Resilience Framework. It addresses three
actions: (1) Assess Climate-Related Threats and Opportunities, (2) Partner for an Integrated Approach, and (3) Invest in
Collective Resilience.¹⁵ This is a historic step, but it remains to be seen how it will be implemented. Strategies are
frequently implemented, but regressive infrastructure choices continue to be made. There are still large buildings being
built on the shorelines across the country.¹⁶ This significantly disrupts the coastline which can lead to beach erosion and
increases vulnerability to storm surges. Additionally, in 2022, the Biden Administration approved the Willow Project in
Alaska, which “could extract more than 600 million barrels of oil over 30 years.”¹⁷ The contradiction of Biden’s action
has created friction with his climate goals. This is why environmental awareness and education are imperative.
Preparing for migration in the face of climate change is a multifaceted challenge that requires attention and long-term
commitment. While progress has been made, like the establishment of the National  Climate  Resilience  Framework,
much work remains to be done to ensure that climate migrants are protected and supported. The United States must
prioritize aligning infrastructure development, immigration policies, and environmental strategies to address the
realities of climate migration. This includes integrating climate migration into legal frameworks, investing in
environmental awareness, and committing to sustainable practices that reduce reliance on fossil fuels. Without decisive
and cohesive action, the country risks perpetuating a cycle of unpreparedness that amplifies the vulnerabilities of those
most affected by climate change. 

Conclusion
 As the climate crisis continues to emerge as an unavoidable challenge, it is evident that the United States must embrace
a transformative approach to policy and adaptation. The country must take substantial steps to protect communities.
The current gaps in infrastructure, climate migration protections, and resource allocation leave vulnerable populations
at risk and the United States unprepared for the escalating impacts of climate change. Addressing this crisis requires bold
action: crafting comprehensive policies that recognize climate migrants, implementing climate resilience practices, and
investing in education and equitable access to information. The United States must recognize that overlooking climate
migration will not nullify the issue. They have the opportunity to lead by example. However, this will only be achieved
through collaboration and a commitment to prioritizing the well-being of all communities. Decisive action now can
ensure budding generations a more sustainable and equitable future.
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   very morning, millions of New Yorkers sip their lattes, unaware of the complex network of
agricultural, immigration, and climate systems that make this ritual possible. The seemingly simple
act of drinking coffee masks a global supply chain reliant on Costa Rican coffee and New York dairy.
These ingredients depend on immigrant labor, ecosystems increasingly strained by climate change,
and policies that fail to address the inequities and vulnerabilities within this nexus. To sustain this
interconnected system, New York must adopt equitable and sustainable policies that protect both the
environment and the laborers who sustain it.

The Energy Exchange Behind a Latte
The production of a latte’s core ingredients—
coffee and dairy—relies on intensive human
labor and ecosystems vulnerable to climate
change. In New York, dairy farms produce 15.7
billion pounds of milk annually,¹ supported by a
workforce where 51% of workers are
immigrants,² primarily from Mexico and
Guatemala.³ Many of these workers, often
undocumented, face systemic vulnerabilities
such as exclusion from labor protections and
substandard housing.
In Costa Rica, coffee—hand-picked, dried, and
processed by peons––relies on a migrant
workforce,⁴ 75% of whom are Nicaraguan and
Ngäbe-Buglé Indigenous peoples from
Panama.⁵ These laborers endure physically
grueling tasks and harsh conditions for minimal
wages, often earning as little as USD 60 a day.
This system underscores the inextricable link
between human energy and agricultural
production across borders. 

Labor Dynamics in Coffee and Dairy Production
Farm labor in both industries demands
immense physical effort. Costa Rican coffee
pickers harvest up to 200 pounds of coffee
cherries daily by hand, bending and lifting
under the sun on uneven terrain.⁶ In New York,
dairy workers milk cows, clean barns, and
handle livestock, often working sixty to eighty
hours per week.⁷ In both industries, physically
taxing work leads to chronic fatigue,
musculoskeletal injuries, and mental strain⁸  
and is further enabled by insufficient health
insurance⁹ options, lack of transportation, and
high out-of-pocket costs for migrant farm
workers.

E
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Policy Analysis: Costa Rican Framework for
New York State
New York’s policy landscape demonstrates
progress but falls short compared to Costa Rica's
comprehensive approach. The Farm Labor Fair
Labor Practices Act (FLFLPA)¹² provides rights to
farm workers except for undocumented workers,
leaving them vulnerable to exploitation and
without organizing and collective bargaining
rights. Similarly, the federal Migrant and
Seasonal Agricultural Worker Protection Act
(MSPA)¹³ offers baseline protections for workers
but lacks robust enforcement, perpetuating
unsafe working conditions. Systems like the New
York State Migrant Education Program (NYS-
MEP)¹⁴ provide crucial educational resources for
the children of migrant workers but fail to
address systemic inequities faced by adult
laborers. On the climate adaptation front, New
York’s dairy farms remain significant
contributors to greenhouse gas emissions,
mainly methane. Cornell Cooperative
Extension's experimental Payment for
Environmental Services (PES)¹⁵ models could
incentivize climate-conscious production and
mitigate NY’s footprint. However, PES modeling
is in the preliminary stages in New York and will
not be scaled to the dairy industry without a
successful pilot. These gaps reflect an absence of
interconnectedness between policies; labor
protections, education programs, and
sustainability efforts operate in silos rather than
synthesizing. Bridging these gaps requires a
holistic framework considering how the nexus of
labor, human energy, and anthropogenic policies
can be mutually reinforcing.
Costa Rica exemplifies an innovative and
integrated framework for addressing this nexus.
The approach is summarized in the following
table. ¹⁶ ¹⁷ ¹⁸ ¹⁹ ²⁰

Climate Impacts
Climate change is set to exacerbate the harsh
conditions for farm laborers in the U.S. and
Costa Rica. In upstate New York, dairy workers
will face more frequent heat waves and rising
humidity levels, increasing the risk of heat-
related illnesses.¹⁰ Tasks like cleaning barns and
handling livestock will become more hazardous
as extreme weather events compromise barn
ventilation and worker safety. In Costa Rica,
coffee farmers will confront rising temperatures
and unpredictable rainfall, leading to prolonged
harvest seasons, landslides, and the spread of
pests like the coffee berry borer.¹¹ These shifts
will demand more hours in the field under
hotter, more dangerous conditions. For both
industries, climate change intensifies an already
arduous work environment, further
endangering the health and well-being of
farmworkers vital to global food and beverage
supply chains.
There is an inextricable link between human
energy, migrant labor in New York and Costa
Rica, and how New Yorkers function in an
anthropogenic world. To sustain this system,
we need solutions that build resilience across all
parts of this nexus, including political
protections for migrant workers through
immigration reforms and climate resilience
laws.

Source: Mira DeGregory

New York must secure justice for the laborers
who make it possible to continue enjoying the
benefits of coffee.
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Together, these policies create a web of resilience and strengthen all facets of the labor-energy nexus
by integrating migration systems, sustainable environmental incentives, and climate-adapted
agricultural practices. This interconnected approach prioritizes ecological sustainability and social
equity, providing a model for holistic policy development in New York.

Recommendations for New York
To strengthen its migration-climate-agriculture nexus, New York State government can adopt the
following measures:

Implement a system like SITLAM to regularize undocumented workers.1.
Facilitate a PES pilot to be expanded across New York State with integrated CSA practices.2.
Advocate for federal bilateral labor agreements to formalize migration pathways for Mexican and
Guatemalan workers in-state.

3.

Establish heritage acknowledgment and mobility provisions for individuals with H2-A visas
traversing from the U.S-Mexico Border to New York State.

4.

Conclusion
A latte isn’t just caffeine and milk—it’s an energy exchange that connects the labor of immigrant
workers to the energy New Yorkers rely on daily. But this exchange is imbalanced, with the hands that
fuel the system exploited and unsupported. New York cannot continue to consume this energy
without reinvesting in the human capital that sustains it. By adopting policies that protect migrant
workers and promoting climate-smart agriculture along the nexus, New York can build a resilient
system where energy is exchanged in a just, sustainable, and shared manner.
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    he incoming 47th President of the United States, Donald Trump, has expressed a strong political
commitment to reversing several progressive policies implemented during the Biden-Harris
administration. These include rolling back social, healthcare, immigration and especially climate and
environmental policies. Since President-elect Trump is empowered by Republicans, this leads to
setbacks on key climate and environmental policies. Additionally, a strong presumption occurs based
on what he did in his first term presidency and promises he created during his presidential campaign.
For example, he withdrew the United States from the Paris Agreement in 2017,¹ to fulfill his promises
during his campaign trail.
One of his primary promises is to undo environmental regulations that will be rolling back the Biden-
Harris administration’s climate-focused priorities. A policy that could potentially have twists and
turns is the environmental policy called the Inflation Reduction Act (IRA). Trump will try to stop it and
prioritize brown sector energy over green and clean energy initiatives, especially for oil and gas.
During the 2024 presidential campaign, he signaled that he could reinforce a deregulatory agenda by
reciting “drill, baby, drill.” However, rejecting a well-established act is not that easy during his second
term. This notion appears because Republican elected officials have received benefits from the IRA
policy establishment and officially sent a letter supporting clean energy tax credits in August 2024.² ³ ⁴  
This article argues that policy like the IRA under the second term of Trump’s administration must be
seriously supported not only to boost energy inside the country but also to advance economic
resilience and global leadership.

| Waste to Energy |
Agriculture Waste to Energy: Navigating

Renewable and Clean Energy Solutions in the US
Second Trump Administration

Trump’s Energy Policy: “Drill Baby Drill”
Trump has thrown around a lot of intense
claims relating to environmental protection. He
called the Paris Climate Accord “a disaster, a
death sentence,”⁵ and the climate crisis a “big
hoax.”⁶ Lastly, “drill, baby, drill” is a rhetoric
that he used during his campaign trail to
emphasize a return to aggressive fossil fuel
exploration. To better understand his view on
why he is opposing the climate agenda, we must
know about the American Petroleum Institute’s
(API) stance on the United States energy. 

They believe that the United States must develop
domestic energy to maintain national and energy
security, as well as economic prosperity.
According to the API’s “10 in 2022” policy plan,
the United States must lead global energy
through increasing oil and gas production.⁷ 
Moreover, it is essential to examine why and how
the Republican Party persistently advocates
brown industries across the United States. From
1990 until now, the Republicans have received a
huge amount of financial support from the oil
and gas industries in the United States.⁸ 
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This relationship indicates that Republicans
favor fossil fuel development. Knowing that
context, it is no wonder why Trump’s campaign
strategy consistently promoted oil and gas.
The Inflation Reduction Act: Where the Red
States is the Main Beneficiaries
The IRA has marked a pivotal moment in the
United States’ commitment to clean energy and
environmental sustainability as it was signed by
President Biden in 2022. This policy provides
nearly $400 billion in funding towards clean
and innovative technologies.⁹ This
transformation landmark legislation has led to a
surge in funding which is not only fostering
innovation but also expected to create
numerous jobs. The law itself encouraged
domestic energy production to have energy
security and eventually triggered other nations
to enhance their climate policies and
investments to remain competitive. This
positioned the United States as a leader in clean
energy.¹⁰
According to a McKinsey report, the IRA makes
investments across a wide range of sectors
including: Energy ($250.6 billion),
Manufacturing ($47.7 billion), Environment
($46.4 billion), Transportation and Electric
Vehicles ($23.4 billion), Agriculture ($20.9
billion) and Water ($4.7 billion).¹¹ These funds
will be channeled through tax incentives, loans
and grants mechanisms. However, despite the
United States’ commitment to addressing the
climate crisis through this policy, the
Republican Party strongly opposed it from the
start. In 2022, zero Republicans voted for the
IRA.
After two years, despite the resistance, funding
from this policy has flowed disproportionately
into Republican-held states and congressional
districts.¹² According to data from the
Massachusetts Institute of Technology and
Rhodium    Group    through    Clean   Investment 

Monitor, investments for clean energy were
poured across ten states, nine of which are led
by Republicans.¹³ These Republican-leaning
states are major fossil fuel producers while also
having robust agricultural industries. With the
support of the IRA, agricultural waste in these
states has the potential to become a valuable
input for the clean and renewable energy
industry.¹⁴ This further incentivizes the
continuation of the bill as these states
increasingly benefit from it.
Since IRA emerged, approximately 107 of the 191
total clean energy projects have been located in
72 congressional districts across the country
that are represented by House Republicans.¹⁵ As
the IRA also focuses on the agriculture sector, it
is the chance to consolidate energy and
agriculture of the United States mission through
the Agricultural Waste-to-Energy (AWE) to
achieve the United States climate commitment,
especially to enhance Republican participation
in the policy implementation of the IRA. 
 
Agricultural Waste-to-Energy: The United
States’ Energy and Political Transition
 It is inevitable that renewable and clean energy
create three times as many jobs per dollar spent
compared to fossil fuels.¹⁶ Oil and gas
companies can provide a short-term profit.
However, in the long-term, the economic
prospects are hard to gain due to the global shift
towards renewable and clean energy. Besides
the bill funding clean energy, the money will
also go towards more general conservation
efforts and sustainable agricultural
development and economy. The act’s Title II,
commits to generate approximately $40 billion
towards investments and projects designed to
promote climate-smart models of farming, as
well as protect the livelihood of farmers and
foresters.¹⁷



The agricultural production in the United States
is led by California (11.8 percent), Iowa (8.0
percent), Nebraska (6.1 percent), Texas (5.7
percent), Minnesota (5.0 percent) and Kansas
(4.4 percent).¹⁸ The Democratic-leaning states
(California and Minnesota) produce agricultural
output 16.8 percent in total. Around 24.2
percent of agricultural waste in the United
States is coming from the Republican-leaning
states, such as Texas, Iowa, Kansas, and
Nebraska. These Republican-leaning states,
which dominate the agricultural sector, can
have additional investment if only they convert
their agricultural waste into valuable things
such as clean energy. The abundance of its
agricultural product, including its waste, also
can be beneficial to the communities who live
there. 
For instance, a state who is already doing this
innovative approach is California. In April 2023,
California announced that $3 million boost
innovative technologies that would transform
biomass to carbon-negative energy, which will
also improve forest health, reduce wildfire risk,
and improve the state’s watershed in the Sierra
Nevada.¹⁹ While this disbursement is about
forest waste, we still can learn from it. The
forest waste is often simply collected and
burned right after or left to decompose which
results in increased greenhouse gas emissions.
One example within this idea is Yosemite Clean
Energy, LLC. This company was supported by
the state government to develop a 50-megawatt
forest waste biomass-to-hydrogen plant that
will process more than 90,000 tons of forest
biomass annually and create 55 jobs benefiting
foresters and their surroundings.
If we expect the 24.2 percent of agricultural
waste is adding value by converting to clean
energy, it is not only transforming the clean
energy landscape in the United States, but it is
also shifting Republican’s political idealism
toward the IRA. Additionally, investing  in  AWE

projects will have a chance to stimulate rural
economies by creating new industries centered
around biomass conversion. A recent
publication from Sustainability Science shows
that investing in clean energy can create more
jobs than traditional fossil fuel industries.²⁰
Meanwhile, Republican-leaning states that are
benefitting from this federal investment (re:
incentives), are bridging political divides by
demonstrating bipartisan support for energy
solutions in the United States. This was
indicated by eighteen Republican
representatives who sent an official letter to the
Speaker of the House.²¹
U.S. Should Stay in Global Climate Fight
Former President Donald Trump who is now
elected again as 47th President of the United
States might hamper the progressive policy like
the IRA. But economic realities and the strong
demand for the IRA from Republican-leaning
states suggest that it is not that easy for Trump
to withdraw the IRA during his second term.
They have received more money than
Democratic-leaning states and proved that the
IRA has catalyzed economic growth and climate
resilience in conservative regions – showing a
complete reversal of the IRA would face
resistance from within the party itself indicated
by the official letter from Republicans.
Moreover, this environmental blueprint
preserves a growing pace for the domestic clean
energy industry. Thus, the temporary
conclusion is if only Trump successfully repeals
Biden’s climate and clean energy law, the
Republican-leaning state will stand to lose the
most. Many experts agree that no matter what
happens to the IRA, it will continue to expand
its foothold because of technological advances
and economic benefits.²² Lastly, the IRA is
considered a giant leap for renewable energy
and climate challenges across the globe. By
repealing this act, it would be disastrous for
domestic economic growth and degrade the
environment. 
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      he global push for net-zero emissions by 2050 faces a harsh reality: fossil fuel production is unlikely
to reach a peak (and eventually decline) in the foreseeable future. Global energy demands are surging,
driven by energy-intensive emerging technologies, increased economic activity and the growing
impact of extreme weather.¹ While renewables like solar hold promise, their inability to ensure 24/7
grid reliability makes them ill-equipped to meet immediate energy needs. As such, investing heavily in
renewables risks becoming a significant misallocation of resources. Nuclear energy stands out as the
only viable short-term solution capable of balancing the demands of net-zero goals with current
energy requirements. Transitioning to a renewable-dominated grid is a long-term endeavor, and
prioritizing investment in renewables over nuclear and cleaner fossil fuel technologies may
inadvertently increase reliance on fossil fuels, as renewables struggle to address immediate energy
demands.

| Risks to the Grid |
Renewables Risk Being the Biggest Misallocation

of Resources in History

Global electricity demand is projected to grow
at an average annual rate of 3.4% through 2026,
with about 85% of this increase driven by
emerging economies in Asia, including China
and India.² Meanwhile, energy consumption
from data centers, artificial intelligence (AI),
and the cryptocurrency sector could double by
2026, adding further strain to electricity
systems.³ The first half of 2024 highlighted the
challenges ahead, as intense heat waves spiked
air-conditioning usage and pushed grid systems
to their limits. A reliable electricity system
operates seamlessly under normal "blue sky"
conditions, while a resilient system withstands
extreme "grey sky" climate events.
Renewable electricity sources are set to expand
rapidly, with their share of global electricity
supply projected to rise from 30% in 2023 to
35% by 2025.⁴

Solar photovoltaic (PV) energy and wind
combined are expected to meet as much as three-
quarters of the growth in global electricity
demand over 2024 and 2025.⁵ The U.S. grid
requires significant expansion and
modernization to be able to handle the increase
in clean energy production. Current
infrastructure struggles with interconnection
capacity and regulatory hurdles, slowing the
integration of renewables and storage solutions.
While clean energy will be rapidly produced
thanks to various production subsidies such as
tax credits and Inflation Reduction Act (IRA)
incentives, the question is, where will all the
extra energy go?⁶ A short-term grid management
solution is presented by Australia, which is
introducing a "sun tax" on households and
businesses who export solar energy to the grid
during peak hours when the network is
congested.⁷
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The goal is to balance supply and demand,
stabilize the energy system, and avoid costly
network upgrades. In the long term, however,
extensive network upgrades will be essential,
yet a US$14.3 trillion shortfall in global grid
investment is expected by 2050, and the
development timeline for grid infrastructure is
three to seven times slower than that of
renewable energy installations.⁸ Without
accelerated grid investments, the clean energy
boom risks being stymied by infrastructure
bottlenecks.
Excess solar energy production poses a problem
for grid infrastructure and to “grey sky”
reliability. The output from solar farms drops by
75% to 90% when clouds cover the sun.⁹ The
intermittency of solar and wind energy
highlights a critical limitation: they cannot
replace 24-hour dispatchable base load power
sources like coal or gas plants without
significant advancements in storage and grid
infrastructure. This challenge is already evident
in early adopters of intermittent renewables,
such as California, Texas, and Germany, where
grid instability and blackouts have highlighted
the risks of transitioning too quickly without
sufficient backup systems. California, for
instance, has delayed the shutdown of the
Diablo Canyon nuclear plant, maintained gas
plants, and scaled back new residential solar
installations to address reliability concerns.¹⁰ ¹¹
¹² Germany, after phasing out nuclear and fossil
fuel power and relying too heavily on
intermittent wind and solar power, has faced
sole dependence on Russia’s supply of natural
gas, exposing vulnerabilities during geopolitical
crises like the Russia-Ukraine war which drove
up energy costs.¹³ Texas, with its reliance on
wind power, experienced catastrophic grid
failures during the 2021 winter storm when
freezing conditions disrupted both natural gas
and   renewable   energy   systems.    The    state’s

isolated grid, lacking interconnections with
neighboring regions, compounded the crisis by
preventing power imports during shortages.¹⁴  
These cases highlight the critical need for
balancing renewable adoption with robust grid
modernization, energy storage, and a diversified
energy mix.
A practical solution lies in the implementation
of self-sufficient microgrids—energy systems
that combine two or more unrelated forms of
energy generation with storage, all managed by
a centralized control system, such as a
microcontroller or specialized software.
Microgrids are designed to operate
independently or in conjunction with the main
grid, serving specific geographic areas like
college campuses, hospital complexes, business
centers, or neighborhoods, ensuring reliable
and localized energy solutions.
As the U.S. national grid aims to transition to
100% clean energy by 2050, a reliable buffer is
essential to avoid pitfalls like Germany's energy
struggles. France offers a compelling success
story. In response to the 1973 oil crisis, France
replaced nearly all its fossil fuel plants with
nuclear power in under 15 years. Today, nuclear
energy provides over 70% of France’s
electricity––reliably, cleanly, and affordably––
with hydropower accounting for most of the
remainder.¹⁵  To meet growing energy demand,
France plans to build at least seven additional
nuclear plants, reinforcing its position as a
global leader in nuclear energy.
Similarly, countries like Poland are fast-tracking
nuclear adoption to reduce dependence on
Russian gas. At COP28, 22 countries pledged to
triple global nuclear power capacity.¹⁶ In stark
contrast, the United States lags behind. Decades
of public opposition and industry lobbying
halted the transition of coal and oil plants to
nuclear, leaving the U.S. reliant on aging
reactors that provide 20% of its electricity.



With most of these reactors nearing retirement and only two new reactors constructed in the last 30
years, the U.S. risks falling further behind as global electricity demand surges at one of the fastest rates
in decades.¹⁷
The roots of America’s stalled nuclear progress can be traced to anti-nuclear power lobbying by Big
Gas and Oil. Reacting to public fear, the U.S. government-imposed radiation limits for nuclear power
plants far stricter than scientific evidence warranted—over 100 times stricter than levels proven to
cause harm.¹⁸ This hyper-cautious approach has stifled nuclear development.
The push for net-zero emissions demands a pragmatic and balanced approach to the clean energy
transition. While renewables play a critical role in the long-term strategy, their limitations in
reliability and resiliency make them insufficient as a sole solution for immediate energy needs.
Nuclear energy, with its proven reliability and scalability, offers a viable path to bridging the gap
between current energy demands and future climate goals. To avoid the pitfalls of hasty and
imbalanced transitions seen in regions like California, Texas, and Germany, nations must prioritize
investments in grid modernization, diversified energy systems, and nuclear power. Only with these
measures can we meet the dual challenges of growing energy demand, security, and climate resilience
effectively.
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    s we embrace a new digital era marked by the massive growth of artificial intelligence, machine
learning, and neural networks, the demand for data centers, which are tasked with supporting these
complex computations, is expected to rise substantially.
Data centers are the backbone of the digital era, providing the infrastructure needed to produce, store,
process, and transmit vast amounts of data. Data centers are increasingly central to digital growth. By
2030, the global data center market is expected to exceed $500 billion.¹ Significant investment in
server production and energy infrastructure will be necessary to meet this substantial market demand
With the rapid increase in energy demand and reliance on electricity generated from fossil-based
power plants, a rise in carbon emissions is inevitable unless alternative clean energy sources are
adopted.² The global data center industry is projected to emit 2.5 billion tons of CO2 by 2030,
equivalent to about forty percent of the annual greenhouse gas emissions of the entire United States.³
In response, governments worldwide are introducing regulations and legislation mandating
businesses to reduce their carbon footprints, particularly in regions with the highest levels of
pollution.⁴

Greening the Grid: Leveraging Green PPAs for
Sustainable Data Centers

On the other hand, the growth in energy
demand comes with financial challenges,
particularly in operating costs. Electricity
consumption, driven by energy-intensive
processes such as artificial intelligence
computations and rising energy prices, remains
the largest ongoing expense for data centers,
comprising forty percent to sixty percent of
their total expenditures.⁵
With the United States hosting nearly one-third
of the world’s data centers, it holds a critical
responsibility in shaping the future of this
industry.⁶ Green Power Purchase Agreements
offer a viable pathway to address these
challenges, allowing data centers to secure
renewable energy directly from producers,
stabilize electricity costs, and significantly
reduce carbon emissions. As global energy 

demand for data centers is expected to double
within the next two years, leveraging green
Power Purchase Agreements will be key to
building a sustainable and resilient digital
infrastructure for the future.⁷
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How Green PPAs Address Energy Demands
Power Purchase Agreements (PPAs) offer a
practical solution to the rising energy demands
by enabling data centers to source energy from
renewable energy suppliers or facilities. Buyers
commit to purchasing renewable electricity
through long-term PPAs, typically lasting over
ten years.⁸ These agreements outline critical
terms such as the price of electricity, delivery
schedules, financial conditions, maintenance
responsibilities, and performance guarantees,
ensuring the buyer receives a consistent and
reliable supply of renewable energy.⁹
Additionally, green PPAs contribute to
stabilizing local electricity grids by reducing
peak demand on conventional power plants and
encouraging investments in local clean energy
infrastructure, such as solar panels, wind
turbines, and other renewable technologies.¹⁰
In 2023 alone, corporate renewable PPAs
accounted for forty-six gigawatts of solar and
wind contracts, representing a twelve percent
increase over the previous record of forty-one
gigawatts in 2022.¹¹

Green PPAs in Practice: Case  Studies in  Tech
Green PPAs have garnered substantial support
from tech giants such as Amazon, Microsoft,
Google, and Meta, enabling these companies to
meet the immense energy demands of their data
centers and sustain their AI-powered growth.
Amazon, under its Climate Pledge, stands as the
world’s largest tech purchaser of renewable
energy, with investments in over 500 projects
across twenty-five countries.¹² Microsoft aims
to achieve carbon-negative status by 2030,
utilizing green PPAs to power its data centers
while advancing energy storage technologies
and grid decarbonization. Similarly, Google is
pursuing its 24/7 carbon-free energy goal for
data centers, and Meta depends on green PPAs
to fuel its AI and metaverse initiatives.¹³

These companies have not only embraced
renewable energy but have also invested
billions of dollars in driving innovation and
expanding renewable energy infrastructure.
This strategy has allowed them to exert
significant influence over the location and
development of green energy facilities, ensuring
proximity to their data centers and strategically
investing in solar and wind farms near their
operations.¹⁴ 
While this demonstrates the transformative
potential of green PPAs for large-scale energy
consumers, it also raises a critical question: can
green PPAs become a viable solution for small
and medium-sized data centers as well?

Expanding Green PPAs to Small and
Medium-Sized Data Centers
Over fifty percent of U.S. data centers are small
to medium-sized, primarily serving
metropolitan communities—major emission
sources.¹⁵ Adopting local renewable energy
sources could allow these centers to
significantly reduce urban emissions, often
having a greater localized impact than larger
data centers situated in remote areas.¹⁶
Green PPAs can provide a practical way for these
smaller data centers to access renewable energy
at stable, competitive rates. For instance, a
fifteen-year green PPA utilizing solar energy
could enable a small data center to lock in
consistent electricity prices while significantly
cutting emissions. Legislative support, such as
carbon taxes and renewable energy tax credits,
could further encourage small and medium-
sized businesses to adopt green PPAs, allowing
them to collectively negotiate agreements at
scales like those of major tech companies.
Consider the partnership between Cyxtera
Technologies, a provider of hybrid IT
infrastructure and data center services, and
NextEra Energy, one of North  America’s  largest 
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renewable energy developers. In 2020, Cyxtera
partnered with NextEra to source clean energy
for its data centers and to develop next-
generation facilities with sustainable
technology.¹⁷ As part of this collaboration,
NextEra supports Cyxtera by installing
distributed renewable energy systems across its
North American data center footprint, which
has a power capacity of more than 200
megawatts, accelerating Cyxtera’s progress
toward carbon neutrality.¹⁸ By leveraging
NextEra’s expertise as a leading generator of
wind and solar energy, Cyxtera has reduced its
environmental impact and achieved its
sustainability goals more efficiently. This
partnership demonstrates how mid-sized data
center providers can overcome financial and
logistical challenges in securing green energy by
collaborating with established leaders in the
renewable energy sector.
However, a significant barrier to adoption
remains the long-term nature of many PPAs,
which can be less appealing in an industry
prone to economic, technological, and
regulatory shifts. A key risk of long-term
contracts in a volatile energy market,
particularly with renewables like wind and
solar, is that advancements in technology or
market shifts could lower energy prices, leaving
buyers locked into contracts with fixed rates
that exceed market prices, resulting in financial
losses.¹⁹ Additionally, regulatory changes, such
as the upcoming replacement of the U.S.
Production Tax Credit for wind energy in 2025,
could add further uncertainty to long-term
agreements.²⁰ Shorter contracts, such as five- to
seven-year agreements, could mitigate these
risks while aligning with the expected thirty
percent growth in the global PPA market over
the next decade.²¹ Offering flexible contract
terms and adjustable pricing could make these . 

agreements more accessible without
compromising the financial viability of
suppliers.
Incorporating Renewable Energy Certificates
(RECs) into these agreements could further
enhance sustainability efforts.²² RECs verify
that energy is generated from renewable
sources, allowing data centers to offset carbon
emissions or earn carbon credits. This approach
provides an additional incentive for adopting
green PPAs and supports broader sustainability
objectives.
To ensure reliability, even during periods of low
solar or wind energy generation, green PPAs can
incorporate strategies to address these
challenges. One effective solution is "24/7
matching," which ensures renewable energy
sources align with a data center’s energy needs
on an hourly basis every day of the week. This is
achieved by combining diverse renewable
energy sources, such as wind and solar, with
battery storage to save excess energy for later
use, supplemented by additional energy
purchased from the grid when necessary.²³
Although implementing this method may
involve higher upfront costs, government
support could  encourage  adoption by ensuring
a consistent clean energy supply and reducing
reliance on non-renewable power sources. By
adopting these measures, small and medium-
sized data centers could access renewable
energy solutions that are both practical and
impactful. This would enable them to
contribute meaningfully to emissions reduction
and support the broader transition to a cleaner
and more sustainable energy future.



Conclusion
All these efforts collectively highlight the critical role of green PPAs in fostering sustainable data center
resilience. They facilitate the shift to renewable energy, help reduce carbon emissions, stabilize energy
costs, and improve reliability in the face of grid instability and evolving regulatory demands. These
agreements are not just tools for environmental impact—they also offer a strategic pathway for data
centers to manage their energy use more effectively. Small and medium-sized data centers, often
overlooked, stand to benefit significantly by becoming more efficient and resilient, while larger players
continue to lead in advancing innovation and infrastructure development.
That said, challenges persist. Limited financial resources, difficulty in negotiating favorable terms, and
the risks tied to long-term contracts in a volatile energy market present real barriers. While long-term
agreements provide stability, they can lock buyers into fixed rates that may become uncompetitive as
renewable energy prices decline due to technological advancements. For smaller players, these risks are
even more pronounced, making it crucial to explore solutions such as shorter contracts, flexible
agreements, targeted support, and reliable renewable energy availability to level the playing field.
As the digital era continues to grow at an unprecedented pace, addressing these challenges and refining
green PPAs will be essential to ensuring data centers meet rising energy demands responsibly. By
balancing growth with sustainability, green PPAs can help shape a digital infrastructure that is not only
robust but also aligned with long-term environmental and economic goals.
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     ome insurance prices increased by 11.3 percent in 2023¹ averaging $2,601 annually.² Bloomberg
News reported that the inflation index is projected to rise further should home insurance costs be
included.³ For decades, insurance companies have operated on a model based on statistically feasible
pricing. With climate change and a milder perception of its ramifications, the recent surge in
insurance policy premiums may appear excessively rapid to bear. The challenge arises from the fact
that a model that has always worked is no longer functioning as intended, considering the rapid
climate change. While both climate change and corporate responsibilities are significant factors, an
additional administrative problem is that insurers are hesitant to amend the existing pricing
structure, primarily due to the absence of an alternative method to pool economically feasible and
risk-responsive policies.
To deal with out-of-control home insurance prices and a mass exodus of insurance companies in high-
risk states, policymakers are trying to put a price ceiling on insurance policies. Ceteris paribus,
homeowners can take the extra consumer surplus. In practice, however, capping policy premiums
tends to reduce insurers’ motivations to offer the policy in the first place––that’s why there are higher
home insurance rates, and there are even fewer to offer those policies, reducing home insurance
accessibility. What can policies do to help Americans? In this article, I’m exploring alternative public
financing routes to give homeowners and insurers a break in the tug-of-war from climate change. My
proposition is that a policy can lead to socially optimal insurance by combining grants with subsidies.
The problem to explore is who to subsidize and who to give the grants to. Ultimately, this proposal
aims to accomplish the following objectives: 1) to enhance community resilience in response to severe
weather brought by climate change; 2) to encourage and provide incentives for insurers to develop
new pricing models instead of simply exiting risky states; and finally, 3) to implement a combination
of premium subsidies and grants to facilitate the transition of objectives 1) and 2).

Climate Change and High-Risk States
Climate change brings extreme weather events. The Federal Emergency Management Agency (FEMA)
compiled a map to showcase the National Risk Index for states and counties prone to newly developed
natural disasters.⁴ The map contains eighteen climate risks and expected annual loss, social
vulnerability, and community resilience by county. Picking attributes such as “drought,” “flooding,”
“hurricane,” and “wildfire” as map attributes, it is significant to see some counties and states are
unanimously at risk, as shown in Appendix A. The pattern is that coastal states have a higher expected
annual loss.⁵

Subsidize the Price or Resilience? Rethinking
Climate Insurance in a Changing Risk Landscape
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No One’s Fault
Insurance is fundamentally a negotiation of
dilemmas revolving around loss, responsibility,
justification, and compensation.⁶ Before
proceeding to the pricing models and
alternative funding schedules, it is worth noting
that rising insurance premiums adversely
impact homeowners and insurers; this is no
one’s fault. Think of the home insurance market
through the lens of supply and demand: policies
are purchased only when consumers’
willingness to pay meets or exceeds suppliers’
willingness to produce. The variable influencing
market equilibrium is the expected loss
resulting from the accelerated pace of climate
change. As prices rise, sellers are more willing to
offer policies at a cost, but the actuarial volumes
of transactions will decrease. This affects
homeowners looking for a policy and insurance
companies striving to optimize profits based on
previously elevated prices. Ultimately, the
basics are still that insurers want to provide
insurance products for consumer purchase,
while homeowners seek to hedge their risk
exposures.

How Do Insurers Operate?
Home insurance policies are created based on
three ideas: 1) homeowners want to pay little by
little over time to avoid paying a hefty sum for a
catastrophe; 2) these devastating events are
probable; and 3) some homeowners have high
chances to fall victim to these devastating
events, some have low risks. Therefore,
insurance companies come in and offer policies
that allow homeowners to pay little over time to
avoid devastating amounts. Of course, the little
payment over time must be smaller than the
potential lump sum. Otherwise, risks remain
uncovered. At this point, homeowners would
rather take the risk where there are still chances
for no loss, whereas the policy guarantees a
payment.

When insurers feel their risks are high, they
demand higher regular payments from their
clients to hedge the larger risks. If a fire rebuild
costs the homeowner $100, and the insurance
policy asks for $10 per month over half a year,
then the premium-claim spread is $40, where
the homeowner pays the insurer $60 in total but
avoids a $100 rebuild cost. When a fire happens,
the insurer gives $100 to the homeowner, so
they save $40; when the fire doesn’t happen, the
insurer profits $60 from the homeowner, and
everyone is happy because there are no
accidents. The spread is a simplified idea
representing how much the insurer gains,
dictated by the probability of fire. For home
insurance in the context of climate change,
when the insurer perceives the house is at a
dangerous location, they would want clients to
pay more so that the insurance can lose less in
extreme weather. 
The entire insurance market is purely a
demand-and-supply transaction. As long as
someone is willing to purchase at a particular
price, the price is not considered to be
“overpriced” in theory because the transaction
happens if and only if the buyer is willing to pay
for the compensation service—as long as the
price is being paid, it’s always fair.

What is the US home insurance providers’
current pricing model? 
Insurance companies are risk-based and use
statistics models to calculate the expected
values of a given client based on traits disclosed
and observed.Non-life insurance pricing has
three risk factors: 1) properties of the
policyholder, 2) properties of the insured
objects, and 3) properties of the geographic
region. Insurance companies use Generalized
Linear Models (GLMs) extensively to deal with
probabilities with categorical assumptions to
describe data distributions for the group to be
insured. At the end of the day:

| Subsidizing Resilience |



Since home premiums vary greatly each year,
home insurance uses dynamic pricing. For
dynamic pricing regulation and welfare, Aizawa
and Ko believe that stricter pricing regulation
has a limited impact on improving consumer
welfare, reducing insurer profits, and increasing
market concentration.⁸
As to how higher insurance prices “permeate”
to low-risk regions, it is a process whereby
insurers are attempting to redistribute risks
from high-risk states to the incomes of low-risk
states internally. This practice exacerbates the
systemic influences on the variable of climate
change and may seem inequitable to the
majority of homeowners. Consequently, policy
interventions are imperative to mitigate
systemic risks and enhance fairness. 

Alternative Financing  
Grants and subsidies are the two biggest
strategies for the home insurance market. There
are many tools the government can explore to
mitigate price increases. Since price capping
(price ceiling) decreases accessibility, as
demonstrated in the Introduction, would
universal coverage lower the prices as it
succeeded in the health insurance industry? 
 The answer is no. Universal coverage does not
extend to home insurance. The distinction lies
in whether the traits are observable. In the case
of health insurance, high- and low-risk types
are unobservable, so this is a situation
characterized by “invisible traits”.⁹ When
insurers are unable to identify high-risk
individuals, universal coverage integrates
everyone, thereby simplifying the insurers’
probability-based calculations. Conversely,
home locations are the first accurate
information for insurers under climate change.
By correlating this readily available property
location with natural disaster risk maps that
illustrate extreme climate histories, insurers can 

observe the high-risk groups that are likely
victims of climate change. While universal
coverage can be adequate when policies also
prohibit price discrimination by insurers, it
remains a significantly less efficient form of
regulation.
First Alternative: Subsidies 
Premium subsidies are a method where the
government pays a part of the insurance
premium to reduce the cost to policyholders.¹⁰
This method is commonly used in agriculture
industries where high- and low-risk types, like
home locations, are also observable across
farms and types of crops. Subsidies significantly
increase social welfare by increasing consumer
and producer surplus through increasing
equilibrium transaction quantities, lowering
consumer prices, and maintaining producers’
revenues at larger quantities. 
Policyholders pay a lower monthly premium for
home insurance, but insurers maintain their
high prices. Actuarially, more homes are insured
in risky states. While this is a great short-term
solution, the burdens are solely placed on
government subsidies. Thus, the government
becomes a social risk redistributor, not the
insurance companies. The most apparent
downside of a premium subsidy is that the
government pays insurers to keep offering their
policies at their own pricing pace. This means
insurance companies have no stimulus and
incentives to adapt and evolve new pricing
models. 



Second Alternative: Grants
According to FEMA, grants are usually lump
sums with a specific purpose, such as
supporting “critical recovery initiatives” pre- or
post-emergency disasters.¹¹ Grants are
government-funded projects that assist states
after extreme weather events. For example,
FEMA has six types of grants, ranging from
extreme weather preparedness to hazard
mitigation. In July and August 2024, Governor
Kathy Hochul extended the application deadline
for emergency repair grants for the state of New
York. According to her public comments,
“extreme weather events have become all too
common in our state.”¹² With the absence of
universal coverage requirements in home
insurance, many homeowners choose, or are
unable to, cover their home with a policy. This
means many have already been relying on
grants in case of extreme weather for repair. 
In a sense, grants function as a substitute for
insurance policies. An interesting behavior of
substitute goods is as the quantity of substitute
goods increases, the price of another good
decreases. Consider grants as a substitute for
homeowner's insurance. An increase in the
availability of grants for homeowners affected
by extreme weather would lead to a diminished
demand for climate change-related home
insurance policies, resulting in lower policy
premiums. However, grants are funds that
spread “lousiness”: 1) grants don’t incentivize
insurance companies to return to risky states
they’ve withdrawn; 2) climate emergency
grants are typically restrictive in their
designated usage. An increase in grants
suppresses insurance prices in the weather
damage policies but may still cause a further
price increase in other insured areas, such as
theft; 3) homeowner grants do not promote
additional resiliency measures from
homeowners. This way, homeowner grants may
become an ineffective  and  myopic  solution  for 

hiking home insurance prices and changing
climates.
Recommendations
If grants to homeowners cannot provide
incentives for resilience-building, then grants
directed toward insurers may prove effective.
Grant-based insurance companies can become
impact insurers by strategically using state or
federal funds to improve coverage in high-risk
areas, as the grant specifies. According to
Nathan Maggiotto, grant-based insurance
companies are motivated to employ specifically
purposed grants to foster climate change
resilience within their coverage offerings.¹³ This
approach fulfills the grant's intent and
positively responds to climate change
challenges. This grant-based insurance plan
aims to motivate insurers to create innovative
models to cope with climate change. 
Subsidies should combine grants to insurers
and reward positive behaviors that build
extreme weather resilience. Instead of
subsidizing the price takers, governments
compensate for home reinforcements, such as
solar panels, for self-sustenance electricity. In
addition, the government should provide
monetary support for hazardous areas to
incentivize emigration to safer places. When
subsidies to homeowners match the direction of
grants to insurers, the result is more resilient
houses with affordable and available insurance
policies.
If unreasonable home insurance premiums are
the symptom, finding alternative financing to
lower the price is only temporary. In the face of
extreme weather caused by accelerated climate
change, houses and insurance models both need
a quick update to meet the latest challenges.
The root of this symptom is a lack of home
resilience and insurers’ incentive to evolve.
With policies geared toward building long-term
resilience, the subsidy-grant hybrid model can
become the key to the solution.
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Appendix: FEMA Map of Expected Annual Losses by States

Figure 1: Total Expected Loss

Figure 2: Drought Expected Loss

Figure 3: Riverine Flooding Expected Loss



Figure 4: Hurricane Expected Loss

Figure 5: Wildfire Expected Loss
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    n the face of an existential threat, the world seems to finally be turning towards a sustainable future.
The growing demand for environmental, social, and governance (ESG) investing and climate finance
has made it clear that the financial sector must adapt to this new reality. The United States, in
particular, is lagging behind, with its carbon market still in its infancy compared to China’s
burgeoning carbon trading market.¹ As the global economy pivots towards sustainability, it is
imperative that countries, and particularly the United States, develop a comprehensive strategy to
address the intersection of ESG investing, climate finance, and economic security. The consequences
of inaction will be catastrophic, whereas a proactive approach will yield a more resilient and
sustainable future for all.
The race for sustainable finance is not only about addressing climate change but also about securing
economic and climate security. China and the EU are leading the way with robust sustainability
regulatory frameworks, such as the EU’s Taxonomy Regulation and China’s upcoming sustainability
disclosure standards aligned with ISSB by 2030.² Foreign entities might face challenges and resource
constrains by complying with the local disclosure standards. Many US small and medium enterprises
(SMEs) have already faced challenges in ESG compliance. The challenges manifest in resource
constrains, data privacy concerns, and confusion on standards and methodologies.
If the United States battens down the hatches against the carbon market, Beijing will become the new
Wall Street for the carbon trade. China, as the top polluter with 11.4 billion metric tons of GHG
emissions, allocated its 225-255 million metric tons of carbon emissions annually through a voluntary
carbon credit trade program;³ its potential impact may bear on global climate cooperation and the
global carbon market. In 2024, China’s launch of the CCER program further cemented its leadership in
carbon trading.⁴

Growing Market with Active Changes
According to a 2022 Global Sustainable Investment Alliance (GSIA) report,⁵ global sustainable
investing assets have grown dramatically over the past decade. Despite the regulatory changes in
2020, EU sustainable assets in 2023 recovered to 2018 levels. The US market for sustainable
investments has dropped materially from US$17.1 trillion to US$8.4 trillion due to methodology
changes.⁶ Over the past eight years, sustainable assets have averaged 22.4 percent of total assets under
management (AUM).⁷ In 2022, global sustainable assets increased by 38.3 percent––an US$8 billion
growth excluding the US region.⁸
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investing and climate finance are crucial
components of a green and sustainable
economy. The market seeks clarity on who has
the authority to define climate finance, what
qualifies as sustainable assets, and how the
underlying processes and methodologies
function. The foundations of emerging green
financial instruments as well as corporations
considering meeting carbon emissions goals
include carbon emission calculations, price
setting, ESG disclosure and regulations, and
monitoring systems, among others. The
emerging regulatory bodies and groups are
attempting to steer the course of the green
economy by way of their definitions and
regulations that will shape it. 

Millennials are taking a firm grip on investment
directions. Representing 75 million people in the
United States, millennials are anticipated to
inherit an estimated US$30 trillion in wealth
from baby boomers.⁹ MSCI research reveals that
88 percent of high-net-worth millennial
investors prioritize reviewing ESG reports and
related information before making investment
decisions.¹⁰ Bank of America predicted that over
the next 2-3 decades, millennials could invest
between US$15-20 trillion in US-domiciled ESG
investments, potentially doubling the size of the
entire US equity market.¹¹
Given the polarized nature of climate change in
US politics, the risk of insufficiently responding
to these challenges could prove significant.  ESG
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Global Pivot to Sustainability
Financial institutions in the United States are
considering the trend of investment. According
to Morgan Stanley, sustainable funds returned
to their long-term trend of outperformance in
2023, generating a median return of 12.6
percent, nearly 50 percent ahead of traditional
funds.¹² While the US hesitated, China and EU
are taking more affirmative actions. On May 27,
2024, China’s Ministry of Finance opened a
public consultation on the Exposure Draft of the
Chinese Sustainability Disclosure Standards for
Businesses.¹³ This document indicated China
intends to create a mandatory system aligned
with the International Sustainability Standard
Board (ISSB) by 2030, setting fundamental
sustainability and climate-related disclosure
standards by 2027.¹⁴
In 2020, the EU Parliament approved the EU
Taxonomy Regulation, which aims to define
environmentally sustainable economic
activities and to reduce the greenwashing of
financial products. In 2021, the EU published
Sustainable Finance Disclosure Regulation
(SFDR) to help institutional asset owners and
retail clients compare, select, and monitor the
sustainability characteristics of investment
funds. The Corporate Sustainability Reporting
Directive (CSRD) took effect in 2023, requiring
eligible companies to issue annual
sustainability reports.¹⁵
The race for sustainable finance is not merely
about addressing climate change and meeting
the net zero goal; it is a battle for dominance
over the emerging industry of sustainable
finance. Those who establish and enforce
disclosure standards and methodologies will
steer the global economy toward sustainability.

Sustainable Finance = Economic and Climate
Security
Foreign entities investing or establishing an
office  in   the  EU  must  comply  with  the  CSRD 

under certain criteria.¹⁶ China may develop
similar requirements for foreign investors.
Proprietary data needs to be audited, carbon
emissions determined by local methodology;
and green and sustainable classifications
dominated by the regulatory bodies. 

Data disclosure 
The degree of data an entity discloses is
informed by financial materiality. Short-term or
long-term finance-related data must be
disclosed. Regulatory bodies and auditing firms
will play a significant role in the data selection
and examination process. Foreign entities must
decide how much information to disclose under
EU ESG requirements. Currently, at least 10,000
foreign companies are affected by EU
sustainable rules, with American entities
making up a third of them.¹⁷

Resource Constrains
Small and medium-sized enterprises (SMEs)
face challenges in disclosing comprehensive
ESG reports because of limited financial
resources and professional personnel compared
to listed enterprises. The complexity of ESG data
collection, analysis, and reporting can be a
significant burden. ESG disclosure requirements
might limit opportunities in foreign trade,
sustainable finance, investment, and subsidies.
SMEs may face disadvantages compared to EU
and Chinese counterparts with better access to
relevant resources.

Rules Setting
China and Europe lead in setting standards for
sustainable finance and carbon trading, similar
to China's dominance in the critical minerals
sector.¹⁸ If US private entities remain reluctant,
China will continue to lead, evidenced by its
control over the critical minerals supply chain.
Competition over metrics and methodologies in
sustainable finance and emissions scenarios will
determine who controls this emerging industry.
¹⁹ ²⁰



Rule-setting is crucial for dictating the global
economic landscape and ensuring long-term
security in climate and economic realms.

Beijing Green Exchange – The New Wall
Street for Carbon?
China is the largest market for energy transition
investment, reaching US$676 billion in 2023.¹⁹
It is 38 percent of the global energy transition
investment and more than double the United
States’ investment.²⁰ As an active participant in
carbon mitigation, China explores opportunities
to transform its status as the largest emitter
into significant advantages.

It can, on one hand, increase the emission costs
for high-emission enterprises, and on the other,
provide additional revenue for new energy and
low-carbon assets, forming a positive cash flow
that brings new vitality to China’s carbon
market. 
Most academic and market participants are
bullish on the potential of the carbon market.
McKinsey estimates annual global demand for
carbon credits could reach up to 1.5 to 2.0
gigatons of carbon dioxide (GtCO2) by 2030
and 7 to 13 GtCO2 by 2050.²⁵ Accenture reports
that carbon markets could become a US$2
trillion physical market by 2050 and more than
a US$10 trillion traded market when
considering derivatives, with an expected
carbon price of US$120 per ton.²⁶

On January 22, 2024, China launched the China
Certified Emission Reduction (CCER) program,
incentivizing industries to trade carbon
reduction credits voluntarily.²¹ The program
focuses on forestation, mangrove cultivation,
solar thermal power, and grid-connected
offshore wind power projects, as the Ministry of
Ecology and Environment (MEE) released
methodologies for these industries in 2023.²²
If only counting the Chinese emission trade
system (ETS) launched in 2021 with limited
designated emission quotas for the power plant
industry,²³ it stands as the largest carbon
trading market by GHG emissions volume in the
world.²⁴ The CCER, in the long run, might
become a monopolized market, giving powerful
firms the ability to set the price of global carbon
emissions. 

Until 2021, there were 65 carbon pricing
initiatives implemented or scheduled. 35 of
them are carbon taxation-based and 30 of them
are ETS mechanism-based. They cover
approximately 22 percent of global GHG
emissions and are responsible for raising US$53
billion in revenue.²⁸
Currently with the carbon market only
including the power sector, the theoretical
maximum annual demand for CCER is around
225-255 million metric tons,²⁹ valued at 12.889
billion yuan (US$1.8 billion).³⁰ Although the
global carbon market value hit US$949 billion in
a record high in 2022,³¹ Chinese carbon
emissions alone were  11.4 billion  metric  tons––

| Sustainable Finance |



more than the those of Europe (5.62 billion) and the United States (5.06 billion) combined.³²
Massive demand in the carbon trade will lead carbon pricing and the carbon trade market towards
Beijing’s vision, aligning with theFourteenth Five-year Plan to lead global climate cooperation and
strengthen South-South Cooperation. China, with its high carbon emissions, transforms this into an
advantage, potentially manipulating the global carbon market.

To be Green or Not to be Green, that is the Question
It is not a question of whether the United States should prioritize sustainable finance, but rather
whether it chooses to prioritize the well-being of the planet alongside its own economic interests. The
consequences of inaction will be dire, as the very foundations of the global economy and way of life are
built upon the unsustainable practices of the past. The question is no longer whether we can afford to
be green, but whether we can afford not to. After all, what are the alternatives? 
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