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Executive Summary
The 2018 Paris Climate Change Conference established a framework for governments to
limit the effects of climate change. Policy makers have called for a transition away from
a hydrocarbon-based economy and toward a zero-emissions energy generation,
transportation systems, and manufacturing economy. Societies have evolved through
multiple energy transitions over time. These transitions typically followed a pattern of
technological innovation, improved efficiency, scaled deployment, and the
development of an eventual regulatory framework to manage competition, reliability,
and more recently environmental externalities.
In contrast to historical precedent, today’s energy transition is policy-driven and on an
accelerated timescale. This presents three distinct challenges. First, the scale of the clean
energy transition is staggering and requires a complete reordering, design, and
manufacture across industries and societies. Clean energy technologies require an
entirely different set of inputs than traditional fossil-based energies. As such, the energy
transition substitutes one set of natural resources for different categories of minerals,
metals, and chemicals.
Second, in moving away from fossil energy, policy makers are calling for a transition
away from domestic energy abundance in the form of oil and natural gas to metals and
minerals which are controlled by the People’s Republic of China (PRC). The PRC
developed and successfully executed a holistic and integrated domestic and
international strategy over the course of decades. China now holds dominant positions
across the entire clean energy supply chain from the mining, processing, marketing, and
manufacturing of key clean energy technologies.
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Third, the United States recognized its reliance on a strategic competitor was contrary to
both domestic clean energy and climate ambitions and national security. Three
successive presidents—Obama, Trump, and now Biden—have elevated America’s
vulnerabilities and taken successive actions. These countermeasures, however, had
limited effect since they were limited and tactical rather than part of an integrated
strategy.
In order for the U.S. to regain its clean energy advantage, America’s leaders must
rethink the notion that it is “competing” against China and instead realize that both
countries are playing entirely different games. The U.S. has a short window of
opportunity to develop and deploy a whole-of-government strategy in close
coordination with like-minded free nations. This paper explores the three central issue
pillars—scale, China, and the U.S.—and recommends a new strategy to win the clean
energy transition.

I.

Introduction: Energy Transition Requires Big Shovels

A. Unprecedented Clean Energy Transition: Motivation, Scope, Scale

The public’s concern over climate change has grown in the last three decades. In
response, governments have sought to answer their citizens’ call for action. Today, 136
countries, representing roughly 90 percent of global economic output and 88 percent of
greenhouse gas emissions have pledged to reach net-zero carbon emissions by 2050 or
shortly thereafter.2
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Many of the largest corporations and banks have similarly adopted net zero pledges.
Two-thirds of the world’s biggest carbon emitting companies have released their own
zero pledges.3 Other companies have taken a more aggressive course. According to
climate activist groups, 1,500 financial institutions, with nearly 40 trillion dollars in
assets under management will also divest from investments directly linked to fossil
fuels.4 While calls for decarbonization have become the norm, operationalizing pledges,
commitments, and announcements present meaningful challenges for the United States
and free nations.
There have been multiple transformations of the global energy system—from wood to
coal, coal to oil, and oil to natural gas. Previous “transitions,” however, tended to follow
a similar pattern. Technological innovation would unlock considerable improvement in
power, efficiency, and environmental performance. Over time, the consuming public
would demonstrate its preference for the new technology, phase down utilization of the
older energy system, and markets would expand as a result.
Today’s energy transition is unique as it does not follow the normal technological
innovation, efficiency improvements, and large-scale distribution model. Rather, our
modern clean energy transition is principally policy-driven, and governments expect
the innovation to follow. The International Energy Agency (IEA) states, “reaching net‐
zero emissions will require the widespread use…of technologies still under development
today. In 2050, almost 50% of CO2 emissions reductions…come from technologies
currently at demonstration or prototype stage.”5 Innovation, efficiency, adoption, and
systems and regulatory integration can take decades. For example, the U.S. invested in
ways to improve solar power for more than five decades before it was able to produce
less expensive energy per kilowatt-hour than natural gas and other carbon-based
energy sources.6 This energy transition is not premised on cost savings, but mitigating
the harmful effects of climate change. Faster adoption of development-stage
technologies will likely increase immediate costs. Therefore, achieving policy success
will require considerable political will that has, thus far, been largely absent.
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Source: IEA

The scale, scope, and pace of the clean energy transition presents an unprecedented
challenge for governments and society as a whole. It requires an entire recreation from
the literal ground up of the entirety of the global energy system.
A recent report by the United Nation’s International Panel on Climate Change (IPCC)
states, “There is no historical precedent for the scale of these necessary transitions.”7
The next decade represents a “make-or-break” moment during which the most
aggressive investments need to occur.8 Currently, the global economy invests roughly
two trillion dollars every year in energy infrastructure, which equals roughly 2.5
percent of global GDP. Although considerable, the current energy spend is wholly
inadequate to achieve the scale of the clean energy transition.
According to estimates by the IEA, Bloomberg New Energy, and the International Renewable
Energy Alliance (IRENA) nations must increase their current spending to levels ranging from
$3.8 trillion a year to nearly $6 trillion a year by 2030 while reducing fossil fuels.9 One estimate
by IRENA holds that over 130 trillion dollars is needed for investment in renewable energy and
decarbonization projects by 2050 to meet climate goals.10 Most of these investments will center
on energy production and the transportation sector, which are responsible for the majority of
carbon emissions.
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B. Critical Minerals
The clean energy transition requires a switch from energy-dense hydrocarbons to
metals, minerals, and chemicals. This will require an exponential increase in demand
for these critical clean energy minerals. Increasing “climate ambition” and the pace of
action will require a proportionate increase in mineral demand.11 According to the IEA,
in a scenario where the world fails to meet net zero goals and instead caps global
warming around three degrees Celsius, mineral demand increases by 200%. The IEA,
however, predicts mineral demand will quadruple by 2040 in a scenario where the
world is on track to meeting its net zero emission goals.12

The World Bank expects even greater mineral demand in order to reach climate goals.
In a conservative estimate, the Bank found meeting clean energy targets would increase
demand for many metals by 500 to 1,000 percent by 2050.13
Some critical minerals like lithium, cobalt, nickel, and graphite are used for specialized
applications such as for electric vehicle batteries. Other metals, such as copper and
aluminum, are widely applicable to clean energy technologies and electrification more
broadly. Calls to “electrify everything” are well intentioned to be sure. Yet, the scale of
copper needed in order to do so is staggering. According to the World Bank, we will
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need to mine as much copper in the next 25 years as humanity has produced in the last
5,000 (approximately 550 million tons) to meet clean energy targets.14 An electric
vehicle requires about six times the mineral inputs of an internal combustion powered
car.15 According to the consulting firm McKinsey, generating one terawatt-hour of
electricity from solar and wind could consume 300 percent and 200 percent respectively
more metals than generating the same number of terawatt-hours from a gas-fired power
plant.16
Certain critical minerals like lithium, which are experiencing record high prices, are
projected to realize some of the largest demand growth in the coming decades. A
leading industry research and consultancy, Benchmark Minerals Intelligence, finds
annual demand for lithium will grow to 7 million tons by 2040, nearly 17 times its
current amount.17 The IEA even predicts lithium demand could increase 42 times by
2040 if countries were to limit global warming to less than 2 degrees Celsius.18
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C. Mining Capital
Although analysts have been predicting increased demand for critical minerals, the
mining industry has been underfunded for years. This chronic underinvestment means
that the world may lack sufficient supplies of the key minerals and metals required to
produce the windmills, solar panels, advanced batteries, and other technologies needed
for the energy transition. According to Wood Mackenzie, investors funneled only $600
billion into increasing lithium, cobalt, nickel, aluminum, and copper production from
2005 to 2020. For an accelerated energy transition, Wood Mackenzie predicts nearly
three times more investment, almost $1.7 trillion, is required to increase supplies of
these metals by 2035.19 This level of investment has yet to materialize and there are
serious concerns if they ever will.20

Markets are already feeling the effects of widening supply and demand gaps. In 2021
and 2022, deficits in the supply of various critical minerals like graphite, cobalt, and
lithium sent prices soaring.21 In 2021, the price of lithium carbonate jumped from 9,600
dollars to 50,000 dollars per ton.22 Raw materials, which traditionally made up around
40% of the costs of a typical lithium-ion battery, now can make up as much as 80
percent of a battery’s cost. As such, battery costs have already started reflecting rising
material prices in Asian markets.23 In response to rising battery prices, many
techdiplomacy.org
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automakers are raising prices and scaling back production goals.24 By all measures,
current levels of investment lag behind predicted requirements.

Source: Gielen, Dolf, and Martina Lyons, IRENA, Outlook for Lithium 2022

II.

China and the Commanding Heights of the Energy Transition

China holds a dominant role in the clean energy minerals and technology supply chains
required for the energy transition and meeting climate policy goals. Free nations’
reliance on Beijing represents a material threat to U.S. economic competitiveness and
security. If the U.S. maintains its current course, it will trade relative oil and natural
gas-related energy and economic security for dependence on China. China’s
Communist government will be able to exercise its relative dominance over clean
energy supply chains to influence energy markets, pricing, and the composition and
pace of the energy transition.25
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A. Mapping China’s Stranglehold on New Energy Supply Chains
China dominates the new energy supply chains, including critical mineral extraction
and processing as well as those involved with manufacturing the technologies required
for the energy transition.26 Beijing’s control of critical mineral supply chains goes
beyond what is commonly reported, as Chinese investors and state backed companies
control many of the key mining and processing operations outside of China.
1. Lithium
The lithium-ion battery market is projected to grow from $41 billion in 2021 to $117 billion by
2030.27 From 2018 to 2021, Chinese companies spent more in acquisitions of foreign

lithium mining and processing facilities than all other countries combined.28 China
dominates lithium processing and refining, with over 60 percent occurring in China.
This reality gives China a significant stranglehold over the production of battery grade
lithium products.29
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Chinese companies have majority or controlling stakes in many of the leading assets
and companies extracting lithium and producing battery grade lithium products
outside the country. For example, the Chinese company Tianqi Lithium holds a
majority stake in the joint venture owning the largest lithium mine in the world in
Greenbushes, Australia.30 As of 2018, Tianqi Lithium also became the second largest
shareholder in the largest supplier of lithium to the battery market, Chile’s Sociedad
Química y Minera de Chile (SQM).

The U.S. government was aware of China’s growing control of the clean energy supply
chain, but lacked sufficient tools to counter CCP-directed and state-backed companies.
While serving as Assistant Secretary of State for Energy Resources, my office engaged
multiple free world governments and companies in order to generate an alternative
investor in SQM’s Tier 1 lithium mine. At my encouragement, multiple Western
companies dedicated teams to review the investment option. Unfortunately, none of the
firms were able to meet, much less beat, Beijing’s terms. A Chinese company was able
to secure a $4.4 billion loan from state-owned Citic Group as the investment aligned
with the CCP’s strategic policy goals.31
techdiplomacy.org
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China has been buying majority, controlling or significant interests in early-stage
lithium mines in order to secure future supplies. Ganfeng Lithium is the largest
stakeholder in Lithium America’s Cauchari-Olaroz project in Jujuy, Argentina.32 In
January 2021, China’s Zijin Mining, whose largest shareholder is a government-backed
investment group, bought Neo Lithium, a Canadian company owning and operating
the 3Q lithium brine project in Argentina.33 For the foreseeable future, lithium is likely
to remain the indispensable material in the advanced batteries needed for mobility and
energy storage.
2. Cobalt
Cobalt is integral to the manufacturing of many types of cathodes in advanced lithiumion batteries. More than 70 percent of the world’s cobalt is produced in the Democratic
Republic of Congo. Chinese companies control or finance 15 of the 19 cobalt-producing
mines in the country.34 Chinese companies are investing to expand production and
solidify their dominant position in the global cobalt market. State champion, China
Molybdenum, is investing $2.5 billion to double its cobalt output in the DRC to become
the world’s largest cobalt producer in 2023, displacing Swiss mining giant Glencore.35
Over many years, China developed an extractive supply chain to export commodities
from sub-Saharan Africa for beneficiation at home. Today, three quarters of global
cobalt processing and refining into battery grade material occurs in China. Jinchuan
Group, Zhejiang Huayou Cobalt, and GEM lead cobalt refining. Jinchuan is stateowned and funded, and all three companies have received substantial state subsidies.36
The trio are expected to maintain their dominant position for years to come.37
3. Rare Earth Elements
Rare earth elements are critical for a number of clean energy and defense industry
technologies. In 2020, companies in China were responsible for nearly 60 percent of the
world’s rare earth extraction and nearly 90 percent of rare earth element processing and
refining.38 The situation is even worse than these official numbers purport. In
neighboring Myanmar, the world’s third largest exporter of rare earths responsible for
an additional 15 percent of global production, Chinese investors and mining companies
have largely taken over the country’s rare earth sector in the past year.39 Since the 2021
coup deposing the democratically elected government, Chinese companies have
partnered with local militias and warlords to illicitly mine heavy rare earths in the north
of the country. In so doing, Chinese companies exert significant control over rare earth
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production through their support of a black market.40 In December 2021, China’s
second largest rare earth mining company, Minmetal Rare Earth, merged with two
other Chinese producers to form a giant state-backed monopoly, responsible for 70
percent of China’s heavy rare earth production.41 This CCP-driven action will amplify
China’s control over pricing and the global rare earth market in general.42

4. Manganese & Graphite
Manganese is a necessary material for the manufacture of battery cathodes. While
Manganese is mined primarily outside of China and primarily for other industrial
purposes, almost all battery grade refined manganese is processed in the country.43
Furthermore, the top twelve manganese-processing companies in China recently
formed a state-backed “Manganese Innovation Alliance.” According to industry
experts, the “Alliance” represents a production cartel dedicated to centralizing control
over supply of key products, coordinating prices, stockpiling, and forming networks for
mutual financial assistance.44 Virtually all battery producers rely on the products made
by this organization.
Graphite is the primary raw material comprising the anode in a lithium-ion battery. In
fact, graphite is by far the largest raw material input by weight in most battery types.45
Approximately 60 percent of natural graphite is mined outside of China, but almost all
battery grade spherical graphite and synthetic graphite is produced in China.46
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B. Electric Vehicles
Beyond raw upstream mineral extraction and mid-stream processing, China dominates
the advanced manufacturing of clean energy technologies.
In 2021, China integrated its state-driven extraction strategy with its domestic
manufacturing and industrial policy. Today, China controls 52 percent of global
cathode production, 78 percent of anode production, and 78 percent of battery cell
manufacturing.47 In 2020, Contemporary Amperex Technology Co. (CATL), China’s
battery-making “national champion,” with a valuation larger than General Motors and
Ford combined, became the world’s largest battery maker.48
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According to Benchmark Minerals Intelligence, China has 122 operating advanced
battery mega factories, with an additional 26 planned. China will have nearly three
fourths of the world’s 200 advanced battery mega factories by 2030. In 2021, Europe and
North America only had 21 operating and 11 planned factories.49 Benchmark reports
that China is building one battery factory every week, as opposed to the U.S where one
is built every four months.50

In light of Beijing’s strong lead, China is expected to maintain nearly 70 percent of
global battery capacity in 2030.51 The battery is the car. As such, China’s dominance of
battery manufacturing effectively means that it can hold significant influence—if not
effective control—over the West’s evolving modern mobility.

C. China’s Operationalizing Clean Energy Strategy
China and the West are both pursuing the clean energy transition, but for vastly
different reasons. Whereas the U.S. and EU seek a reduce global warming gas to
mitigate climate change, the PRC is motivated by a security imperative. By controlling
clean energy supply chains, China can finally break free of its reliance on the U.S. Naval
protectorate of oil transiting sea lanes while pushing the West toward their own
dependence on China.52 Chinese President Xi Jinping views the energy transition as a
part of his forth industrial revolution, ushering “changes unseen in a century…bringing
the world into a period of fluidity and transformation.”53 By dominating the new
energy technologies and their supply chains, the CCP aspires to emulate Western
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powers, which led previous industrial revolutions and utilized new technologies to
degrade China into “a semi-colonial, semi-feudal society suffering great ravages.”54
For the CCP, a recreation of the global energy landscape is a once-in-a-lifetime
opportunity for China to gain a technological upper hand similar to that which foreign
powers once used to China’s detriment over generations.55 In free nations and
especially in the United States, opposing political parties spent the first decades of the
21st century arguing the scientific and economic merits of decarbonization, while the
CCP exerts control over the Chinese economy, mobilizing it to pursue the transition and
dominate the global economy. Unaccountable to voters and intent on correcting
perceived historical slights, Beijing seeks to assume the commanding heights of the new
century energy landscape.56
1. Industrial Policy Designed for Dominance
Beijing’s top-down industrial policies reveal the true motivations behind its aggressive
pursuit of the energy transition. These overarching policy directives focus on
displacing foreign companies and establishing control over increasingly valuable
segments of new energy supply chains. In 2010, the CCP released an industrial policy
aimed at establishing preeminence in 10 strategically emerging industries (SEIs) driving
the fourth industrial revolution.57 Three of these were at the heart of the energy
transition: new materials (critical minerals), new energy vehicles (electric vehicles), and
renewable energy.58
In 2015, Xi Jinping and the CCP’s State Council unveiled “Made in China 2025”
(MIC2025) specifically to displace Western firms across advanced product supply
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chains, including renewable energy and low carbon technologies.59 MIC2025 called for
Chinese produced components to comprise 70 percent of advanced technologies like
electric vehicle motors, lithium-ion batteries, solar panels, wind turbines, and other new
energy products.60
MIC2025 established hundreds of specific policies issued by various state ministries and
regional governments, designed to support the displacement of foreign rivals and
China’s ascension as the leading technological and economic superpower.
In implementing MIC2025, national and local governments launched a series of policies
designed to help China dominate EV and battery supply chains while supplanting
foreign automakers.61 Starting in 2010, Beijing required all foreign brands with access to
the Chinese market to form joint ventures (JV) with Chinese automakers and hand over
trade secrets and intellectual property relating to three technologies—electric motors,
complex electronic controls, and electric vehicle batteries.62 As a general matter, foreign
companies that failed to comply with these requirements would be barred from selling
their electric vehicles in the country.63
Although Beijing permitted foreign companies into its domestic market to gain access to
their IP, the CCP developed strategies to ensure Chinese buyers would prefer domestic
brands. For example, in 2011, Beijing enacted regulations making only domestically
manufactured electric vehicles eligible for generous point-of-sale subsidies, which could
slash more than $10,000 from an electric vehicle’s price.64
Beijing went one step further by not only denying the subsidies but also placing a 25
percent tariff on foreign EVs produced in China unless they sourced their batteries from
domestic brands like CATL. By 2017, seven of the ten largest EV manufacturers in the
world were Chinese.65 The country’s aggressive pursuit of the energy transition and
preeminence in new energy supply chains offers a convenient means to advance the
CCP’s nationalist ambitions and world view.

2. State Capitalism Mobilized for Economic Warfare
The CCP exerts control over state owned enterprises (SOE) and private sector
companies to advance Beijing’s strategic priorities, including to control the technologyenabled clean energy transition.66 Setting the stage for Xi Jinping’s landmark policy
effort, Made in China 2025, the CCP began reversing a decades-long era of financial
liberalization in the early 2000s.67 The CCP reasserted itself in the Chinese economy and
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designed ways to direct trillions of dollars from state budgets and the private sector to
select industries to tip the scales in favor of its “national champions.”68
The CCP’s control over capital flows represents a powerful potent tool to direct the
massive Chinese economy and to dominate the energy transition.69 China’s banks,
companies, and investors must submit to the party’s goals ahead of profits, if necessary.
This control of capital and the Chinese economy is at the heart of China’s dominance
over new energy supply chains.

Source: Nakamura, Yu, Chinese Enterprises Write Communist Party Role Into Charters, Nikkei Asian Review, 2017

3. The State-Owned Banking Sector: Unlimited Financing on Demand
The role of the CCP and the PRC’s state-owned banks financing China’s energy
transition is instructive. Known as the “mini politburo,” the State Council has direct
authority over all state-owned banks (SOB) and its Vice Premiere appoints the banks’
senior leadership with decision-making authority over banks’ lending. China’s SOBs,
policy banks, and local government banks collectively own over $26 trillion in assets
under management, totaling about 65 percent of the country’s banking sector.70
Given the order from Beijing, China’s SOBs are required by law to provide cheap
financing, known as policy loans, to any company, project, or otherwise geostrategic
investment regardless of its profitability or risk profile.71 In November 2016, the China
Development Bank, a state owned “policy bank” pledged $45 billion towards
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implementing MIC2025.72 Following the release of MIC2025 and similar initiatives,
other SOBs provided an estimated 60 billion dollars in below market loans for Chinese
EV manufacturers and battery makers.73
These cheap government-backed loans helped to fuel CATL’s meteoric rise to the
world’s largest battery maker. In 2015 and 2016, the company received at least $24
billion in direct government subsidies, based on incomplete central government data.74
In 2016, “Build Your Dreams” (BYD), China’s largest EV producer, received over $1
billion in government financing, and this is just what was reported.75 SOBs lent Xpeng,
a leading Chinese EV maker, $2 billion in 2020.76
Further, the CCP directs SOBs to finance the acquisition of resources and assets around
the world to control the clean energy supply chain. In 2015, U.S. copper and gold
miner, Freeport McMoran, was desperate for capital and sold its DRC copper and cobalt
assets to China Molybdenum and other Chinese investors.77 Over half of the funding
came from Chinese state-owned banks.78 In fact, an investigation by the New York
Times discovered Chinese mining companies in the DRC received at least $12 billion in
zero-interest loans from Chinese SOBs. The five biggest Chinese mining companies in
the Congo had lines of credit from state-backed banks totaling over $120 billion.79 The
total amounts of state-backed financing to EV companies, critical mineral miners, and
companies in renewable energy is unknown, as a significant number of Chinese stateowned bank loans are unreported.80
4. Beijing’s National Champions
Beyond the banking sector, state owned enterprises (SOE), comprising about half of
China Inc.’s overall market capitalization, are mandated by law to allocate funds and
mobilize resources to advance CCP policy objectives such as leapfrogging the West in
the energy transition.81 China’s state-owned monopolies from unrelated industries such
as tobacco, textiles, and others are regularly required to divert billions of dollars to
government initiatives to bolster domestic manufacturing in strategic industries.82
Chinese SOEs are also called to provide cheap raw materials and components to
downstream companies the CCP wishes to support in order to displace free world
rivals. This can provide considerable advantage to capital intensive industries like the
automotive sector, where material and component purchases can comprise up to 60
percent of a manufacturer’s cost.83
According to China experts at the Center for Strategic International Studies (CSIS),
Western companies do not really compete against Chinese counterparts, but “it is the
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entirety of the Chinese government’s balance sheet they must contend with.”84 All
SOEs are directly managed by the State Council’s State-Owned Assets Supervision and
Administration Commission (SASAC).
In 2020, the CCP required all SOEs to amend their corporate charters to formally
include CCP party organizations in their corporate governance system.85 SOEs stand
ready at the “beck and call” of state officials to support Chinese companies in the
energy transition.

Source: Prof. Barry Naughton

5. Leveraging State Funds
The CCP developed the government-guided industrial fund, or GGF, to finance its
industrial policy designed to propel China to the commanding heights of the new
energy economy. Since their proliferation in 2015, GGFs have pledged to raise nearly $2
trillion for investment in the SEIs focused on Made in China 2025.86 With the GGFs,
Beijing is able to wield another tool to funnel hundreds of billions of zero interest or
other favorable financings to dominate new energy supply chains.87
Government-controlled GGFs are initiated at the bequest of a specific government
ministry or local government body. They are run by professional fund managers and
funds are raised from a mix of state and private sector money. As is usually the case,
these funds are opaque and tracking their activities is next to impossible.88 Unlike loans
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from publicly traded western banks, the GGF funds are not required to realize returns
on investment or turn a profit. According to one fund manager: “Rarely do you have a
government-guided fund that is chasing returns.” Instead, they are vehicles for
national and local governments to leverage funds raised from various sources to pursue
goals laid out in Made in China 2025.89
On average, eight new government-guided funds are created every month, and each
fund has close to Renminbi (RMB) 2.5 billion, US $360.99 million, in capital. There are
now more than 1,600 of these funds in the country dedicated to financing the state’s
growing ambitions in industrial sectors like electric vehicle manufacturing and
renewable energy.90 GGF investment reporting is opaque, but some examples exist. In
2020, Xpeng received 4 billion RMB covering land acquisition, construction, and raw
material costs from such vehicles.91 That same year, Nio, another Chinese EV company,
received a $1 billion dollar bailout from a mixture of public and private funds.92 Total
amounts raised by GGFs remain unknown, but given their proliferation and expressed
role in supporting MIC2025, it is reasonable to think that they funnel hundreds of
billions of dollars into strengthening China’s new energy supply chains.
China also employs a number of coercive, demand-side policies meant to hasten the
uptake of EVs. Starting in 2016, China’s largest cities began issuing new license plates
only to applicants who owned EVs. Those wishing to receive driving privileges in
China’s largest cities for their gasoline-powered automobiles would have to wait.93
Odds for receiving a license plate if an applicant had an EV were nearly one in five,
while applicants with traditional vehicles faced a less than 1 percent likelihood of
winning the license plate lottery.94 Finally, various city governments and government
fleets were electrified in the 2010s, creating large markets for Chinese NEV makers.95
6. China’s Control of the Global Supply Chain
China’s Belt and Road Initiative (BRI) is one of the largest development projects in
history and a cornerstone of Chinese foreign policy. BRI allows Beijing another
mechanism to gain access to key raw materials and preferential access to foreign
markets through government-to-government arrangements, bringing member countries
into the CCP’s sphere of influence. Through BRI, Chinese state investments work
symbiotically with Beijing’s diplomatic efforts. According to influential U.S. think tanks,
BRI contributed to at least $70 billion of investment and construction in the mining
sector from 2014-2021.96
The total number is likely far greater. Chinese firms with state funding and cheap loans
have acquired prized critical mineral investments across BRI states, including massive
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lithium, copper, and cobalt projects in Latin America and Africa.97 China’s new energy
“national champions,” including CATL, China Molybdenum, Ganfeng, Zijin Mining,
MMG Group, and many others, receive billions of dollars in state funding to acquire
assets in BRI countries.
This foreign direct investment, coupled with hundreds of billions of dollars from
China’s policy banks and development banks, edges out foreign competitors with less
political clout or access to cheap credit. Finally, the same firms who acquire critical
mineral assets overseas with state money are then directed to provide the same raw
materials to downstream Chinese companies so they can outcompete foreign rivals with
access to cheaper goods.
D. China and Environment, Social, and Governance (ESG)
The World Economic Forum notes, “raw materials needed for batteries are extracted at
a high human and environmental toll. This includes, for example, child labor, health
and safety hazards in informal work, poverty and pollution.”98 The International
Renewable Energy Agency found that the “largest reserves of metals and minerals
required for renewable technologies are found in weak states with poor governance
records.”99 According to the IEA and IRENA, many current extraction and processing
practices are inefficient, unsafe, and result in pollution.100
In most cases, Chinese companies are at the center of these mining controversies,
corruption, and environmental destruction.
1. Tibet: Lithium
The vast majority of China’s “domestic” lithium production occurs in Tibet. For
decades, the CCP has systematically oppressed ethnic Tibetans and other minority
groups through forced relocation, arbitrary arrest, torture, forced sterilization, political
imprisonment, and many other methods.101 In 2020, experts who uncovered the CCP’s
use of slave labor in Xinjiang, China’s westernmost region where the CCP carries out
genocide against the Uyghur people, also claim similar forced labor and military-style
reeducation camps exist in Tibet.102 Forced relocation, including the seizing of holy
lands, and a program funneling up to 15 percent of the local population to reeducation
camps, have led to protests in which Tibetans have died at the hands of PLA soldiers
and other security services.103
These policies of repression in Tibet have extended to China’s lithium industry. In 2016,
Xi Jinping visited Qinghai’s salt flats to reiterate the state’s support of the region’s
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lithium industry as well as the need for national unity, a nod to the forced
Sinicization of the region.104 State subsidies and investment have supported multiple
mines in the region including projects by BYD and CATL.105 In 2021, lithium output
from Qinghai doubled.106 China has developed dozens of large-scale mines in Tibet in
the past ten years alone.107
2. Myanmar: China’s Rare Earth Militias
In neighboring Myanmar’s illegal rare earth mines, Chinese state funds also support the
development of mining activities, leading to environmental destruction, violence, and
blatant disregard for human decency.108 Following Myanmar’s February 2021 coup,
Chinese state-owned mining companies joined with warlords and ethnic militias to
profit off black market rare earth element mining just south of China’s border with the
country.109 In a matter of months, local environmental groups estimate the number of
mines in the area have doubled from 50 to over 100 with most owned by Chinese
investors and Chinese mining companies.110
This black market operates without environmental or human rights standards,
poisoning the surrounding environment with heavy rare earth mining and spewing
radioactive sediment into local streams.111 The unregulated mining of rare earths in
Myanmar has skyrocketed, with huge environmental implications.
The number of rare earth mines have doubled and environmental and human rights
conditions are on the decline in the country. Over twenty villages have suffered from
polluted soil and water, and rivers in the area have turned red multiple times.112
3. The Congo: Cobalt
China plays an outsized role in the well-documented human rights abuses tied to cobalt
mining in the DRC. The rapidly expanding mines, operated and owned by companies
like China Molybdenum and China Nonferrous Metal Mining Company, exhibit
“conditions reminiscent of the colonial era.”113
According to a report by Rights and Accountability in Development, a British NGO,
and Centre d’Aide Juridico Judiciaire, a Congolese legal aid organization, racism and
abuse occur regularly at all Chinese-owned cobalt mines in the DRC.114 The same report
and reporting by the New York Times noted a lack of similarly overt racism and
physical abuse at mines operated by non-Chinese firms such as Glencore, and until
recently, Freeport McMoran.115
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As Chinese companies operating cobalt mines in the DRC plan to double output in the
coming year and become the largest cobalt producers in the world, their lack of concern
for human rights and environmental protection offer a large advantage over more
established players like Glencore.
III.

Free Nations and the West

Businesses in free nations are accountable to a diverse group of stakeholders, including
governments, environmental groups, shareholders, and workers. Citizens
democratically elect governments who oversee regulatory agencies that hold companies
accountable. In turn, companies must operate transparently and disclose to the public,
shareholders, and regulators material information about their past liabilities, current
operations, and future plans. Furthermore, America’s banks, hedge funds, and private
equity funds have elevated Environment, Social, and Governance as conditions for
finance. As a result, U.S. firms have integrated ESG into their business operations and
growth plans.
By contrast, the world’s largest clean energy minerals and technology producer, China,
is unencumbered by these principles. In fact, their SOEs operate as an extension of the
state—or the CCP. The investment community, Chinese citizens, and NGOs lack the
legal standing or agency to contest SOE actions or decision making. While Chinese
firms may speak about ESG, there is no meaningful or transparent reporting or
tracking, and investment success is often linked advancement of CCP strategic goals.
A. The West’s self-imposed limitations
In the U.S., a single mining project can face up to thirty or more federal, state, and local
regulatory programs.116 Environmental protection and mine reclamation regulations are
preconditions to protect the public and the environment. However, the mining industry
claims that uneven application of these well-intentioned policies disadvantage U.S.
companies and deter needed investment.
Permitting certainty is foundational to assessing relative investment risk and return
expectations. A mine that faces unreasonable and unforeseen delays is unable to enter
production, and therefore, unable to generate returns. In the U.S., a typical mining
project loses a third of its value due to regulatory uncertainty and permitting delays.117
By contrast, in many parts of China, less than 10 percent of mines operate according to
the country’s environmental regulations.118 Furthermore, China’s REE mining industry
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operates across an extensive black market network that includes hundreds of smallscale mines operating completely outside of the law to this day.119

U.S. citizens and stakeholders are right to have reasonable and meaningful avenues to
express their views concerning shared federal public lands. In fact, public decisionmaking transparency and Americans’ right to participate in that decision process are
bedrocks of the U.S. system. By contrast, in China, there is little to no outlet for activists
to protest the development of new energy projects. For example, in Qinghai, security
forces forcibly relocated local communities in order to develop lithium mines and shot
protestors who dared to stand in the way.120
The U.S. must not abrogate its values and become more “China-like.” America,
however, must reconcile its climate goals with the fact that clean energy technologies
require big shovels, mining, and minerals processing. Yet, several clean energy minerals
mines under development face multiple lawsuits. Projects ranging from North Carolina
to Nevada to Minnesota and Arizona find themselves overwhelmed by extensive
litigation.121 According to the mining industry and chambers of commerce, today’s
permitting administrations can effectively halt or imperil a mine’s development.122
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B. Failed Western Reponses
As discussed, China and the West are pursuing clean energy for very different reasons.
In many ways, the CCP views an international order based on free market principles,
transparency, and the rule of law as inherent weaknesses and has constructed a clean
energy supply chain to exploit them. As such, the West cannot “compete” in a
traditional sense, since doing so would suggest both parties play the same game or
operate according to similar principles and standards.
Furthermore, the West’s traditional tools to remedy trade violations presume countries
are operating on a relatively level playing field. Specific remedies, such as tariffs, the
WTO’s Dispute Settlement Body, or countervailing duties are tactical and targeted
countermeasures designed to rebalance the playing field when one party has “cheated.”
They cannot, and were not envisioned to, serve as a response to an authoritarian oneparty state deploying a whole-of-government strategy challenging the entire rulesbased international order.
The West’s countermeasure toolkit has proved to be inadequate in multiple instances
concerning China. This was especially borne out in the case of REEs and solar
Photovoltaic (PV) supply chains.
1. Case Study: REEs
China always regarded rare earth elements as an important domestic resource. In 1992,
Deng Xiaoping, the former Chinese head of state, stressed “the Middle East has oil;
China has rare earths,” and in the last year of the 20th century, Chinese President Jiang
Zemin said “Improve the development and application of rare earth, and change the
resource advantage into economic superiority.”123 Over the course of twenty years,
China solidified its control of the entire value chain. Beijing achieved this through a
potent mix of state subsidies, protectionist trade policies, forced technology transfer,
and the state-funded acquisition of foreign companies and assets. In sum, this became
China’s clean energy playbook.124
The West, and especially the United States, paid little to no attention to this rising
threat. In fact, the U.S. was so willfully unaware that, in 1995, the government approved
the sale of the only manufacturer of permanent magnets needed for a wide range of
military applications to Chinese investors.125 Until this acquisition, the U.S. and Japan
were the only countries manufacturing the most technologically advanced applications
from rare earth concentrates. After the Chinese bought the firm, it was shuddered and
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moved to China along with its key intellectual property.126 The U.S. Department of
Defense found itself reliant on China for some of its most advanced components.
In 2010, the Japanese Coast Guard detained Chinese vessels illegally fishing and
ramming Japanese ships in waters owned by Osaka but claimed by China. To apply
pressure on Japan, the Chinese Ministry of Commerce banned rare earth exports to
Japanese companies and enacted steep quotas, sending global prices skyrocketing.127
This action deprived Japanese manufacturers of the raw materials needed for hybrid
vehicles, advanced motors, and a host of other technologies. In 2010, Japan, with U.S.
and EU support, initiated a WTO challenge of China’s rare earth export quotas.
It took nearly four years for the WTO to finally rule against China in 2014 and another
year before China began implementing the judgement in 2015.128 During those crucial
five years, China continued to manipulate the market. After constraining supplies and
inflating prices, Chinese SOEs dumped product into the market, crashing prices and
forcing scores of non-Chinese downstream manufacturers out of business. With prices
artificially high on international markets and low in the domestic Chinese market,
foreign firms manufacturing goods derived from rare earths either closed, relocated to
China, or were acquired by Chinese companies with CCP loans. Although the WTO
eventually ruled against China, the damage had already been done; the free world
effectively exited the REE industry in the intervening years.
China moved up the value chain during the rare earth disputes from 2010 to 2015 to
solidify control of processing and manufacturing of advanced technologies. Ultimately,
the slow WTO resolution process failed to stop China’s increasing control of the entire
sector in the half decade the exports ban was in place. The WTO judgement did
nothing to address underlying issues and Beijing’s questionable practices to capture
increasing share of the rare earth value chain.129
President Xi Jinping understands that he wields considerable geopolitical as well as
market power over the West’s reliance on China’s rare earth dominance. At the height
of the US-China trade war, in 2019, Xi Jinping visited a rare earth element processing
facility as an unmistakable and powerful message to the U.S. administration that China
could again use the rare earth weapon if it felt that it was being treated unfairly.130
2. China’s Solar Dominance
According to the U.S. Department of Energy, solar power will meet about 45 percent of
global electricity demand by 2050.131 Chinese companies produce roughly 70 percent of
the world’s polysilicon, the primary raw material needed to make solar panels.132
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Production of the ingots, wafers, and other components needed to make solar cells is
almost exclusively carried out in China.133 Further downstream, both solar cell and
module manufacturing are largely dominated by China. Currently, eight of the ten
largest solar companies were Chinese and 80 percent of solar cells and modules shipped
globally came from the PRC.134 Yet, China’s dominance of the solar industry is a
relatively recent achievement.
By the early 2000s, the U.S. and other free nations had a sizeable and burgeoning solar
industry. In 2003, China represented only two percent of global solar cell
manufacturing. By the mid-2010s, China controlled nearly three quarters of global
production. Beijing achieved this remarkable growth by deploying its playbook to
displace foreign rivals through massive state subsidies, protectionist trade barriers, and
low environmental and human rights standards. Many Chinese solar companies
received billions in state-backed funding, subsidized energy costs, free land, and cheap
government financing. The Chinese solar industry had poor financial performance over
several years, but continued to grow to scale due to massive state subsidies.135
In 2010, the Chinese government designated its solar industry as a Strategic Emerging
Industry (SEI). This designation and elevation as a MIC2025 industry meant that statebacked finance kept unprofitable companies afloat and increased their investment in
ways that would be impossible in the West. Heavily subsidized Chinese companies
produced solar panels and components at rock-bottom prices and drove hundreds of
U.S. and European solar companies into bankruptcy.136 Furthermore, Chinese national
and state government enticed foreign firms to relocate and establish their
manufacturing in the “Middle Kingdom.”
American solar executives at the time credited their decision to uproot factories from
the U.S. to China to “easy access to capital from state-owned banks.”137 Although those
foreign firms could export their Chinese-manufactured products overseas, they were
prohibited from competing against local companies for market share of the domestic
market.138
In response to Beijing’s dumping solar panels on the world market, the U.S. Department
of Commerce in 2012 issued anti-dumping and counter-veiling duties against Chinamade solar panels ranging from 25% to 250%.139 While these were some of the highest
tariffs enacted under the Obama administration, they did little to prevent the hollowing
out of the U.S. solar industry to Chinese companies. To circumvent the Obama-era
tariffs, Chinese manufacturers simply relocated production outside of China, skirting
the tariffs, and continued to export to the United States.140 Furthermore, Beijing
introduced steep tariffs on polysilicon imported from the U.S. for solar PV components
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made in China. This action devastated the U.S. polysilicon industry, which at the time
made 24 percent of the world’s polysilicon.141
By the time China stopped buying U.S. polysilicon, their control over the supply chain
was so strong the U.S. was completely at their mercy.142 The U.S. polysilicon market
shrank from $1 billion in 2011 to $107 million in 2018.143
President Trump imposed import limits and tariffs as high as 30 percent on all foreign
solar cells and photovoltaic panels in 2018, not just those made in China.144 The Biden
administration has maintained the Trump era tariffs. These limited countermeasures,
however, have had little impact on China’s dominant position in the global solar
industry.
IV.

A New Plan

The United States and free nations’ clean energy transition goals have already begun to
strain existing supplies of key critical minerals, sending prices to historic highs.
Governments’ calls to increase the scale and speed of climate action increases the
demand for these minerals. However, governments have, thus far failed to advance
commensurate supply-side policies. As a result, Western mining companies have
underinvested and are currently ill-prepared to meet growing demand.
For decades, U.S. and European governments have quietly relied on an out-of-sightout-of-mind minerals and processing policy. China was able to provide inexpensive
clean energy technologies at a time when the West needed. Our ongoing supply chain
challenges, however, have laid bare the vulnerabilities of the West’s dependence on this
opaque, global, just-in-time supply chain. We lack sufficient supplies of critical minerals
to realistically meet our clean energy targets, and, even if we had sufficient volumes,
our supply chain would be unable to deliver them.
On top of that, China—America and Europe’s chief adversary—controls the vast
majority of the critical minerals that enable clean energy technologies. From the steps of
the Glasgow Climate Conference, President Biden called on the Organization of
Petroleum Exporting Countries (OPEC) to increase oil production to brunt rising fuel
costs at home. OPEC is a multi-country organization that controls 40 percent of global
oil production. We must avoid a situation where the President of the United States must
ask President Xi Jinping to increase exports of clean energy minerals so that we can
meet our climate change targets or provide reliable and affordable energy for American
families.
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The CCP views and controls the massive Chinese economy as an instrument of strategic
statecraft. A decade ago, China used its market power in rare earth elements to affect
geopolitical events, and threatened to do so again a few years ago. Successive U.S.
administrations have acknowledged this threat and have developed an incrementalistic
suite of tactical countermeasures. These have been wholly insufficient, as China’s antidemocratic power has expanded.
The U.S. must adopt a new strategy in collaboration with allies and partners framed by
our shared values, such as respect for human rights, the environment, and good
governance. This will require bold leadership and a political will to take on diverse
political constituencies at home and abroad. The following policy recommendations
provide a roadmap to win the clean energy transition.

A. Establish a Clean Energy Supply Chain Tsar or Envoy
The United States has tremendous resources across the federal interagency. Yet,
navigating across multiple agencies’ points of view and respective equities is complex
and time consuming. Further, a president’s stated priorities can easily get lost in
bureaucratic confusion when it comes to operationalize a policy statement in practice.
As such, it is customary for Presidents to appoint a special envoy, advisor, or “tsar” to
ensure that the presidential priority gets the appropriate level of attention and is
implemented in a reasonable and near-term timetable. The “tsar” concept dates from
WWII and has grown over time.145
The “tsar” can serve an important role as the single point of accountability to advance a
key presidential priority. The Biden administration has repeatedly stated the
importance of developing a domestic and secure critical minerals supply chain. 146 In
order to realize this ambition, President Biden should designate a Clean Energy Supply
Chain Tsar.
The “Tsar” should have high-level private sector experience and have the president’s
designated authority to reconcile the inevitable interagency conflicts and bureaucratic
challenges. He or She should have a prominent role within the White House, which
could be as an extension of an existing office, such as the National Economic Council, in
order to leverage existing staff and infrastructure.
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B. Establish a Transparent Global Standard
The clean energy technology supply chain is opaque. Media have recently reported on
mineral and metal exploitation under abhorrent conditions involving environmental
destruction, human rights violations, and corruption. The situation has gotten so dire
that some civil society activists have begun to caution against the use of “blood
batteries.”147 Free nations must act now if we are to meet projected minerals demand
growth in a responsible way consistent with our values.
Clean energy companies would like to partner with government to reform this situation
for two reasons. First, they understand that reliance on a single vendor or supplier
presents a single point of failure, which can increase price volatility. Second, the clean
energy industry understands the public’s growing expectation that their solar panels or
EVs are sourced and produced responsibly. To do otherwise could lead to terminal
reputational damage and market failure. In response, some leading electric vehicle
companies have quietly begun to assess their supply chain from the mine up, and
ranked suppliers’ relative performance across environmental, labor, and other key
metrics.148
Resource-rich developing nations often want to attract best-in-class investors and
western mining firms. Most western companies, however, have been reluctant to enter
certain jurisdictions because of historic or perceived corruption risk. To answer this call,
in 2019, the United States established the Energy Resources Governance Initiative
(ERGI) alongside Australia, Botswana, Canada, and Peru. ERGI established an
international best practice “toolkit” that assists countries to establish or ensure
responsible mineral development over the long-term. Countries joining ERGI pledge to
ensure the highest environmental, social, and labor standards in the extraction and
processing of the many minerals needed to power the energy transition.149
ERGI established a strong foundation and should be expanded. The European Union
proposed new regulations to ensure that batteries and related inputs uphold human
rights and environmental protections. The United States should engage the EU to
harmonize strong standards that align with our shared democratic values.
Both the U.S. and EU have called for sweeping climate action and an accelerated clean
energy transition. Governments in free societies tend only to offer policy direction via
encouragement and incentives; citizens can choose to act on them or not. A coordinated
U.S.-EU approach based on our shared democratic values would hasten public support
for and adoption of clean energy technologies at scale.
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The CCP views the free world’s values as an inherent weakness. Yet, our values could
be a force multiplier, and represent the most significant and comprehensive
countermeasure to Beijing’s economic coercion. This values-based clean energy market
would effectively shine light on supply chains from the mine source to the end product.
It would be framed on certain foundational principles.
1. Permissive not prescriptive. Western countries cannot “compete” with China.
Beijing’s coercive government controls the state, society, and enterprise, and
exercises that power to overwhelm the west. As such, western governments will
never be able to match China’s spending or prescriptive mandates. American
citizens, however, and other western nations have repeatedly demonstrated a
willingness to choose right from wrong if presented the choice. Consider
boycotts against apartheid South Africa, against conflict diamonds, or more
recently, against all things Russian from energy to Wimbledon.
2. Support and celebrate freedom, including and especially of individual choice.
The CCP prioritizes a collectivist mindset that prioritizes the state over liberty. A
western values-integrated clean energy market would empower the individual
through greater information rather than prescription.
3. Transparency and disclosure made easy. In response to pubic and stakeholder
demands, corporations, banks, and financial institutions have elevated
Environment, Social, and Governance reporting. In so doing, ESG has gotten
more complex and spawned myriad of disclosure structures and related cottage
industries. Although these efforts may be well-intentioned, such ESG reporting is
often time consuming, costly, and tends to operate as public relations campaigns.
However, we do not have any time to waste if we are to meet climate targets,
accelerate the transition, and retake our clean energy leadership. A values-based
reporting system should be easy to increase widespread acceptance adoption.
All companies involved in the clean energy supply chain should be encouraged
to self-report and do so in plain language.
4. Enforcement by the public not bureaucracy. A coordinated, values-based clean
energy market would be self-selecting. The public could make informed
purchase decisions based on the reporting of a particular product and reward
companies that disclose a responsibly sourced and manufactured clean energy
technology with their business. For example, if such a voluntary disclosure
regime were available, it is more likely than not that Amazon or Walmart would
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integrate responsible sourcing as key criterion in procuring their next fleet of
electric trucks. Interested non-government organizations would help to increase
awareness, and activist investors would provide additional encouragement to
mobilize and integrate values.
5. Pro-transparency, human rights, environment. A values-based clean energy
market should be positive and inclusive rather than singling out or excluding a
particular country. All market participants would be invited to participate in this
market. Market participants, however, must demonstrate their values through
disclosures and reporting, public review, and opportunity for shareholders to
take action in a manner consistent with western public markets.

C. U.S. Domestic Leadership
Multiple U.S. administrations have recognized America’s dependency on critical
minerals and have taken modest actions. These actions tend to follow a familiar
pattern—a market or geopolitical event would trigger public outcry, government
officials would cobble together a tactical response, claim public victory, and suggest
that they addressed the problem. In reality, these tactical responses have proven wholly
inadequate since U.S. dependency has continued to grow.
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America faces a stark choice and a limited and fading window of opportunity. We can
either revert to the familiar tactical, politically expedient, and ineffective playbook, or
America’s leaders can meet the challenges head on. This will not be easy or immediate
and neither will the transition to a net zero economy. First, America’s leaders must have
an honest and direct conversation with the public about the costs, benefits, and
necessary tradeoffs. Second, it will require leaders to demonstrate a unique and strong
political will to engage and potentially contest diverse and powerful constituencies.
The following section describes some of the key elements required for America to
develop a reliable, resilient, and secure clean energy supply chain.
1. Setting the Standard
In 2021, the U.S. stock market represented more than 50 percent of the world’s
exchanges.150 America’s dominant position in the global market offers a significant and
underutilized comparative advantage. The Securities and Exchange Commission (SEC),
the public market regulator, could be an important instrument to harness that
advantage.
The SEC has three primary missions: protecting investors, maintaining fair, orderly, and
efficient markets, and facilitating capital formation.151 The Commission routinely
updates its reporting guidance to keep pace with evolving market conditions and
shareholder demands. To that end, the SEC recently proposed new rules that would
require public companies to disclose information about climate-related risks that are
reasonably likely to have a material impact on their business.152
Critics of the proposal argue that carbon emissions-related risks are speculative, and
future climate regulatory action, which could affect their business, is uncertain.
Proponents argue that climate disclosures could aid the public in assessing investment
risk. Regardless of the form and timetable, calls for climate-related disclosure continue
to grow. Many companies have begun to voluntarily disclose in response to shareholder
requests.
The SEC should refocus its efforts and encourage disclosure of the clean energy supply
chain. As discussed, many clean energy companies are already experiencing challenges,
from reputation-related risks to high commodity prices. Companies’ reliance on one
country for the majority of their commodities or manufacturing represents an
unsustainable level of market concentration, which can contribute to price volatility.
The projected exponential growth in clean energy demand will stress the current system
further, increasing prices and jeopardizing business plans.
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Some may argue that it would be too difficult for companies to self-report on the
integrity and resilience of their supply chain. Yet, if companies are increasingly
expected to track the emissions of invisible gases, then they should also be able to know
whether their products are tainted by human rights abuse, child labor, corruption, or
environmental destruction.
Many western companies are striving to maintain the highest standards. Their efforts,
however, are not measured against those of opaque market participants. The SEC,
investors, and the public should recognize companies’ good works. For example, if a
company’s project falls under ERGI, then the Commission should provide a positive
presumption of good governance.
The market should distinguish between commodities produced responsibly and the
alternative. Investors and market participants require sufficient information to make
that determination.
2. Stimulate Responsibly Sourced Demand
America and other free nations lack domestic or responsibly-sourced supplies of clean
energy minerals. In order to stimulate such supplies, the United States and allies must
do more to encourage their demand. Currently, there is little way for market
participants to differentiate whether the metals in an electric vehicle were produced
well or are violative of our values. Producing commodities and products responsibly
likely costs more than those produced with slave labor, corruption, or without
environmental safeguards. Supply chain transparency, reporting, and disclosure will go
a long way to address this critical gap.
Yet, even the best reporting information cannot solve for supply-side latency. It takes
time to build mines and get products to market. If all or most clean energy companies
procured responsibly sourced inputs, then their costs may increase in the near term. As
such, the administration and Congress should provide appropriate financial incentives
for manufacturers, such as an auto company, to source from responsible producers.
The U.S. government has a long history of providing tax credits and grants to
incentivize renewable procurement and utilization. Policy makers should develop a
parallel model for responsibly produced and processed minerals and metals. These tax
credits should apply to domestic sources as well as to verified foreign jurisdictions or
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projects, such as ERGI participants. The incentives should be phased out over time as
supplies increase.
3. Support Responsibly Sourced Supplies
Reestablishing the domestic mining industry will take time and money. Multiple U.S.
administrations have proposed government support programs. These programs include
the Department of Energy’s grants and finance guarantees and the Department of
Defense’s Defense Production Act (DPA) Title III grants.
Although promising, these programs are still in their relative infancy and slow to
implement. The U.S. should expedite and expand these programs. The DPA grants
should align with America’s national security goals, and there are a few precedentsetting examples. The DOD’s grants to Lynas Rare Earths, MP Materials, and other
firms sought to catalyze a domestic rare earth mining and processing industry.153 These
kinds of investments represent far greater value than just the dollars at issue. U.S.
government financial support signals high-level validation to market participants and
investors and can help to de-risk the business case for a particular project or sector. The
administration should expand the applicability of U.S. funding to include domestic
mining rather than the more modest feasibility studies or efficiency improvements of
current operations.154
In 2019, Congress established the $60 billion U.S. International Development Finance
Corporation (DFC). In response to years of criticism, Congress sought to ensure that
taxpayer investments would align with U.S. foreign policy goals. 155 In addition to
providing traditional loans, the DFC is authorized to make equity-level investments in
projects and funds that advance these objectives. In light of widespread and
overwhelming bipartisan support for creating a more resilient, responsible, and secure
clean energy supply chain, the DFC should publicly recommit to these goals. Such an
action reduces perceived policy uncertainty across presidential administrations.
Furthermore, the DFC could operationalize this declaration through greater financing
efficiency and increase its equity-level investments in specific mining projects and
related private sector funds.
President Biden’s 100-day interagency supply chain review report made several
recommendations on how the U.S. could retake its leadership across several industries,
including in critical minerals. In particular, the Biden administration should take action
to implement a proposed Export-Import Bank domestic financing program to support
American clean energy transition exports.156
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The U.S. should increase its partnership with allied nations’ development and finance
institutions. In particular, the administration should elevate partnerships with
institutions such as Japan’s JOGMEC, Japan Oil, Gas, and Metals National Corporation.
JOGMEC systematically invests in mining and processing projects for key commodities.
After Beijing banned rare earth exports to Japan in 2010, JOGMEC invested in
Australia’s Lynas Corporation’s rare earth projects in Oz and in the United States.157
These investments helped Japan to reduce its import reliance on Chinese rare earths
from over 90 percent to under 60 percent.158 JOGMEC continues to invest in lithium,
cobalt, and other critical mineral projects around the world, as well as maintaining rare
earth stockpiles.159
The U.S. should develop a specific mechanism to partner with Japan, which could
include shared financing of key critical minerals projects in third countries. For
example, under the auspices of the Japan-United States Strategic Energy Partnership
(JUSEP), the two countries committed to co-invest to improve Vietnam’s energy
security. JUSEP provides a meaningful model for broader expansion into critical
minerals.160

4. Improve Permit Certainty
High-level policy statements are important signals, but press releases do not produce
energy or key commodities. In order to realize a clean energy transition and a
responsible supply chain, projects must be permitted and actually built. Multiple
domestic and international organizations have cited how permitting uncertainty can kill
projects. In response, organizations like the IEA have consistently recommended that
governments streamline permitting processes in order to improve the certainty of
critical mineral development.161 The IEA focused most of its attention on the American
system, which is more complicated, lengthy, and uncertain than nearly any other
Western country.
Bipartisan U.S. policymakers have recognized this deficiency for years. As early as 2010,
the Obama White House conducted studies and directed working groups like the
DOE’s Critical Raw Material Strategy. The Obama administration recognized the need
to develop more efficient permitting processes in order to develop alternative critical
mineral supply chains to China.162 Federal strategies under the Obama, Trump, and
now Biden administrations include similar recommendations, but have failed to
operationalize them.
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It is critical to reconcile clean energy and climate ambitions with the realities of the
largely broken U.S. permitting system. The administration could do considerable good
for the country if it would tackle these challenges head on. The Biden administration
has repeatedly stated that America, and indeed, the global community have little time
to waste in addressing climate change. Under the current system, with renewable
energy projects being cancelled from Maine to Arizona, it is hard to imagine how the
U.S. will achieve its clean energy goals.163 The scale of the clean energy transition
requires the electrification of our entire power, mobility, and industrial systems.
To advance permit streamlining, not-in-my-backyard campaigners and related special
interest groups will pose difficulties and be politically uncomfortable. The
administration, however, could craft a policy for the majority of Americans who are
looking for the federal government to take on the hard challenges. At the very least, it
should align U.S. mine permitting and licensing regimes in line with best-in-class
countries like Canada and Australia.
Conclusion
We are in the beginning stages of an energy transition unprecedented in scale, scope,
and breadth. The transformation of the world’s power generation, mobility, industrial
and manufacturing sectors, and buildings will require a complete shift away from
today’s predominant fossil-based economy. Whereas today’s economy is largely fueled
by the remnants of ancient organic material, tomorrow’s will be powered by inorganic
minerals and metals. Energy metals tend to occur geographically far from traditional
fossil fuel resources. As such, the clean energy transition has set in motion a
fundamental shift in the geopolitics of energy.
The United States, Europe, Japan, and other free nations have committed to transition to
clean energy to mitigate the effects of climate change. Yet, they currently lack sufficient
domestic supplies of the critical resources, processing, and manufacturing capabilities
to achieve their goals. By contrast, China, the world’s largest and growing carbon
emitter, owns or controls anywhere from 50 to 90 percent of the metals and processing
to actualize the energy transition.
Over two decades ago, the PRC recognized that their dependence on oil imports and
the U.S. navy to protect sea lanes and reliance on foreign technologies posed material
security vulnerabilities. In response, they launched a whole-of-government effort to
develop domestic alternative energy capabilities – not just deployment of alternative
energy but a commitment to the entire supply chains that underpin their production.
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China sought to improve its domestic energy security while at the same time encourage
the West to adopt a dependence on Beijing to achieve their clean energy goals.
China’s relative success was the product both of CCP-directed economic statecraft and
the West’s willful blindness and prioritization of the deployment of inexpensive clean
energy with little regard to how and where they are produced. America slowly reduced
its diplomatic and military presence and economic engagement with much of the
developing world. China exploited the void, and through systematic and predatory
“debt-diplomacy,” secured mineral rights and control of key infrastructure across much
of Africa, Latin America, and broader Asia. Unfortunately, many of the countries
desperate for investment are no better now, or are even worse off. According to
multilateral institutions and civil society groups, Chinese companies often are
associated with corrupt practices, human rights violations, and environmental harm.
The United States and other free nations have become increasingly aware of how
dependency on China’s clean energy supply chain – from the mine to the
manufacturing plant – threatens both our energy security and ability to mitigate climate
change. Successive U.S. administrations have taken selected tactical countermeasures,
but with limited effect. These past actions were designed to remedy a particular
violation and therefore were purposefully temporal and with limited scope. The
imposition of tariffs, anti-dumping duties, or WTO challenges are measures to once
again “level the playing field,” as if the free world and PRC are playing the same game.
As discussed here, the U.S. and China have been engaged in an asymmetric contest
with completely different rules, capabilities, and objectives.
Free nations’ well-intentioned climate policies are helping to drive the clean energy
transition and catalyze an unprecedented demand for key minerals and processing. Yet,
the growth of environment, social, and governance, coupled with a reputational risk
averse investor class, have contributed to America’s underinvestment in the very
resources needed to achieve those climate goals. China’s state-led economy, by contrast,
faces no such pressures. The CCP built the world’s dominant clean energy supply chain
to help meet the West’s climate ambitions in full violation of their ESG and core
democratic values.
The United States and other free nations understand that the current situation is
untenable. Governments are beginning to take some substantive actions, but these have
proven insufficient and modest compared to China’s dominant position. Just as climate
change requires global coordination, so too does meeting the scale of minerals and
metals needed in order to realize the clean energy transition.
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The clean energy transition is underway. China has been ascending toward the
commanding heights for years while the West was asleep at the wheel. For the U.S. and
allied nations to regain their agency and assert leadership will require a new approach.
We must encourage a new level of transparency across the clean energy supply chain.
This will require American and White House-level leadership, buy-in from states, and
local government integration. Next, the United States should lead a globally
coordinated set of transparency principles to ensure that our clean energy supply chain
advances our shared democratic values.
America has realized that the race to determine who will control the commanding
heights of the clean energy economy began more than a decade ago. We are playing
catch up and it is imperative that we do so both for U.S. security and the health of the
environment. Government action is often slow, faces political paralysis, and historically
follows the private sector and civil society. As such, government should establish
permissive principles and frameworks, but empower the private sector to lead in
implementation. This approach will expedite widespread adoption, as much of the
West’s clean energy industry, banks, and investors have called for greater clarity in
light of growing but uneven ESG demands, geopolitical tensions, and evolving
consumer preferences. By elevating awareness, companies can better assess their
vulnerabilities, identify single points of failure, and mitigate against reputational and
related risks.
Shareholders and investors should reward companies that are able to identify their
supply chain vulnerabilities and take action to remedy deficiencies. Greater
transparency empowers free citizens to choose between responsible producers and
suppliers and rewards companies and investors accordingly. Similarly, market
participants should, over time, deselect or “punish” those that fail to meet operational,
social, environmental or other expected standards of care.
Building a more responsible, resilient, and secure supply chain will not be without cost.
Nor should we expect or believe that a reorientation of our multi-faceted energy
complex would be easy. Yet, the U.S. government can help to realize this objective
through by improving the permitting process, de-risking the cost of capital, and
building on and expanding current direct mining and processing investments.
Governments around the world have elevated climate change as one of our most
pressing issues. Issuing policy and political statements is easy. Execution on the ground
has proven more challenging. The United States has the greatest free market system in
the world. It is time to marshal this uniquely American of comparative advantages
while also advancing our values.
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México, 2021, p. 14
67

68

Ibid., 99-139.

69

V., Haley Usha C, and George T. Haley. Subsidies to Chinese Industry: State Capitalism, Business Strategy and
Trade Policy. Oxford Univ. Press, 2013. p.5.
70 Choi, June, and Donovan Escalante. Climate Policy Initiative, 2020, pp. 1–3, Green Banking in China –
Emerging Trends. ; “Industry Market Research, Reports, and Statistics.” IBISWorld, IBISWorld, 20 Oct. 2021,
https://www.ibisworld.com/china/market-research-reports/policy-banksindustry/#:~:text=Policy%20Bank%20in%20China%20industry%20trends%20(2016%2D2021)&text=This%20incl
udes%20anticipated%20revenue%20growth,4.7%25%20over%20the%20same%20period. ; “Assets of China's City
Commercial Banks Exceed 40T Yuan.” Chinadaily.com.cn, 1 Nov. 2021,
http://www.chinadaily.com.cn/a/202111/01/WS617f9d7ca310cdd39bc729b5.html.
Blanchette, Jude. “Confronting the Challenge of Chinese State Capitalism.” Center for Strategic and International
Studies, Center for Strategic and International Studies, 22 Feb. 2021, https://www.csis.org/analysis/confronting71

techdiplomacy.org

44

challenge-chinese-state-capitalism. ; Chiang, Ting-Wei. “Chinese State-Owned Enterprises and WTO's AntiSubsidy Regime.” Georgetown Journal of International Law, vol. 49, no. 2, Dec. 2018, pp. 861–863. ; Milhaupt,
Curtis, and Wentong Zheng. “Beyond Ownership: State Capitalism and the Chinese Firm.” The Georgetown Law
Journal, vol. 103, 2015, p. 689.
72

Zenglein, Max, et al. Mercator Institute for China Studies, July, 2020, p. 12, Evolving Made in China 2025
China’s Industrial Policy in the Quest for Global Tech Leadership
Whalen, Jeanne. “The next China Trade Battle Could Be over Electric Cars.” The Washington Post, The
Washington Post, 17 Jan. 2020, https://www.washingtonpost.com/business/2020/01/16/next-china-trade-battlecould-be-over-electric-cars/.
73

Fang, Frank. “China Takes Control of Cobalt Mines as It Advances Its Battery Industry for Electric Vehicles.”
The Epoch Times, 13 Aug. 2018, https://www.theepochtimes.com/china-takes-control-of-cobalt-mines-as-itadvances-its-battery-industry-for-electric-vehicles_2622794.html
74

Huang, Echo. “Beijing Gave Its Biggest Electric-Vehicle Maker $1 Billion in Help toward a Single Year of
Sales.” Quartz, Quartz, 26 Mar. 2019, https://qz.com/1579568/how-much-financial-help-does-china-give-ev-makerbyd/ ; Lu, Shen. “Why China Is Outselling the US in EVS 5 to 1.” Protocol, Protocol - The People, Power and
Politics of Tech, 24 Jan. 2022, https://www.protocol.com/china/china-record-ev-sales-tesla.
75

Cheng, Evelyn. “Chinese Electric Car Start-up Xpeng Gets $2 Billion in Credit from State-Owned Banks.”
CNBC, CNBC, 12 Jan. 2021, https://www.cnbc.com/2021/01/12/chinese-electric-car-start-up-xpeng-gets-2-billionin-credit.html.%20
76

Searcey, Dionne, et al. “A Power Struggle over Cobalt Rattles the Clean Energy Revolution.” The New York
Times, The New York Times, 20 Nov. 2021, https://www.nytimes.com/2021/11/20/world/china-congocobalt.html.%20
77

78

China Molybdenum Corporation. Annual Financial Report for 2020.

Searcey, Dionne, et al. “A Power Struggle over Cobalt Rattles the Clean Energy Revolution.” The New York
Times, The New York Times, 20 Nov. 2021, https://www.nytimes.com/2021/11/20/world/china-congo-cobalt.html.
79

80

Horn, Sebastian, et al,. National Bureau of Economic Research, July, 19, China’s Overseas Lending

Borst, Nicholas. “Has China given up on State-Owned Enterprise Reform?” Lowy Institute, Lowy Institute, 17
May 2021, https://www.lowyinstitute.org/the-interpreter/has-china-given-state-owned-enterprise-reform. ; Benoit,
Philippe, and Alex Clark. “Making State-Owned Enterprises Work for Climate in China and Beyond.” Columbia
University Center on Global Energy Policy, Columbia University Center on Global Energy Policy, 24 Sept. 2020,
https://www.energypolicy.columbia.edu/research/op-ed/making-state-owned-enterprises-work-climate-china-andbeyond.
81

82

Naughton, Barry. The Rise of China's Industrial Policy, 1978 to 2020, Universidad Nacional Autónomica De
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