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Key Takeaways 

The case for building domestic clean energy industrial capacity is stronger than ever, 

given shifting climate, security, and competitiveness motivations, but that opportunity 

is held back by interrelated failures of capital markets, labor markets, and government 

institutions. Combined, these failures undermine the US’s industrial commons: the 

technical knowledge, manufacturing capabilities, supply chain infrastructure, and 

supplier networks that sustain innovation and productivity. 

Capital markets have failed to preserve or expand strategically important productive 

capacity in the US, and the state has not acted as a stopgap. Labor markets have failed to 

retain or develop the skill mastery that is needed for industrial competitiveness, and 
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state training interventions have actually made the problem worse. The private sector’s 

short-term profit and cost-cutting impulses are corrosive to the industrial commons. 

This report identifies 15 policy changes that could put the US on a trajectory to a high- 

road, resilient clean energy economy. These include specific incentives, regulations, 

technical assistance, clarifying existing statutes, and improving coordination both 

within and beyond government. Underpinning all is attention to building the high-road 

advantage the US will need to succeed, and supporting broad distribution of the gains it 

delivers. 

Introduction 

US industrial strategy has a long arc. Robust public infrastructure and research 

institutions supported economic growth and broad-based prosperity throughout 

most of the 20th century. After World War II, the US layered on an extraordinary 

research and development (R&D) architecture, including national laboratories, 

research universities, and defense procurement systems that excelled at 

1 technological breakthroughs. This was followed by policies that helped channel 

federal R&D into commercial inventions and venture-backed innovation 

2 ecosystems. 

While the US has been highly effective at inventing technologies, in recent decades 

it has been less effective at translating innovation into durable productive capacity, 

skills mastery, and a competitive industrial ecosystem. These are all necessary to 

maintain broadly shared prosperity in a globalized economy. 

Now is the time to close this gap. The era of globalization supported by unfettered 

3 trade is over. The COVID-19 pandemic, the climate crisis, geopolitical conflict, and 

intensifying strategic competition are reshaping how governments and firms 

4 think about supply chains, energy systems, and industrial capacity. Many firms are 

shifting from supply chain models optimized for efficiency toward strategies that 

5 prioritize resilience, redundancy, and security. When deciding where to locate new 

factories, manufacturers with global operations are weighing geopolitical 

6 exposure, supply chain concentration, energy reliability, and policy stability. These 

recent changes create new economic opportunities in the US. 

Added to the opportunity is a security imperative: The advanced technologies now 

crucial for energy, economic, and national security—semiconductors, clean energy 

products, and batteries—and their critical mineral inputs are dangerously 

7 8 concentrated, largely in China, with unparalleled efficiency and scale. David 

Autor and Gordon Hanson warn that an emerging “China Shock 2.0” is coming, 

built not on low-cost production labor but on dominance in the high-wage 

9 innovation sector. 

10 At the same time, slowing productivity growth, stagnating wages, and rising 

economic insecurity—caused in part by deindustrialization—have intensified 

political polarization and economic nationalism across advanced economies. Both 

the Biden and Trump administrations joined the global surge in industrial policy 

11 activity, deploying numerous industrial policy tools: tax credits, grants, loans, 

domestic content requirements, tariffs, equity stakes, export controls, and strategic 

12 stockpiling. Despite this flurry of activity, the US government’s support for 

commercializing and scaling domestic production of advanced energy 

technologies—and the critical minerals and materials necessary to build them— 
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13 remains piecemeal, inadequate, and politically volatile. A sustained, coherent, 

and apolitical strategy is necessary. 

The US has real assets. It is the world’s second-largest manufacturing nation by 

14 output and is rich in critical minerals, energy in many forms, and other natural 

resources. It also has the human capital and talent to drive the next generation of 

innovation and high-value production—capacity that could strengthen domestic 

supply chains and secure critical inputs for national security, economic resilience, 

and climate goals. Most industrial policy proposals focus on how to deploy the 

tools of statecraft to restore American leadership, be it economic, technological, 

climate, or military. But leadership will not be restored if the US does not also tackle 

the underlying failures that have made the US economy structurally incapable of 

converting its inventive capacity into industrial strength and broadly shared 

prosperity. 

Much of what should be included in an industrial policy agenda is now being 

15 discussed. High upfront costs, permitting complexity, policy uncertainty, and 

uncertain revenue projections make it difficult to secure private financing to scale 

16 production of new energy technologies and their inputs. Such domestic 

investments demand a level of patience that US capital markets are not designed 

for. Industrial policy has to consider and address these very real constraints. But 

industrial policy will fall short if it stops there. If not actively discouraged, the 

habits resulting from short-termism and cost-cutting—and the policies that 

reinforce those habits—will undermine industrial policy success. Structural reform 

is needed, aimed at the root of the problem: failures in capital markets, labor 

markets, and government institutions that keep locking the US industrial base into 

17 a low-road path. This paper, the third in a series, argues that future industrial and 

climate policy success requires more than larger appropriations, better-designed 

programs, or improved distribution of benefits. The US economy is caught in a self- 

reinforcing low-road equilibrium produced by compounding failures in capital 

markets, labor markets, and government institutions. The ultimate question is 

whether the next iteration of industrial policy will produce economic resilience 

and deliver broadly shared prosperity—or subsidize low-wage, low-productivity 

facilities that neither strengthen the industrial commons nor close the gap with 

18 strategic competitors. A new high-road industrial equilibrium could produce not 

only minerals and advanced technologies but also skills mastery and diverse 

supplier ecosystems. Establishing a new equilibrium will require restructuring the 

incentive environment for long-term investment, reforming the management 

practices that suppress skill mastery and wages, and building a nationwide 

coordination infrastructure. 
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A Note on Framing 

This paper uses clean energy manufacturing and climate as its primary lens, 

but the structural arguments and recommendations are applicable beyond 

climate to a national and economic security agenda, and beyond clean 

energy to any sector where the US seeks to build resilience and competitive 

productive capacity. To contribute meaningfully to global decarbonization, 

19 the US must foster integrated systems capable not only of invention but 

also of commercialization and deployment. The US built an innovation 

economy optimized for discovery, but equitable economic growth requires 

an economy capable of deployment and production at scale. 

My reasons for focusing on climate are threefold: 

The industrial policy tools advanced during the Biden administration 

shifted decarbonization away from a political economy of sacrifice 

toward a politics of abundance, production, and shared economic 

20 gain. This approach secured broader political support than previous 

climate efforts. More progress can be made from improving these tools 

21 than abandoning them. 

While climate change poses an existential long-term threat, its most 

22 23 immediate impacts are distributional and compounding. 

Industrial policy tools can either deepen or ameliorate those 

distributional harms and compounding threats, which means that the 

design of industrial policy as a solution to the climate crisis matters 

immensely. 

The geopolitics of decarbonization increasingly reward countries that 

can manufacture, deploy, and continuously improve low-carbon 

technologies at scale. This means that competition over clean energy 

supply chains, industrial capacity, and technological leadership has 

24 become inseparable from climate policy itself. US productive capacity, 

technological leadership, and the interplay between them are essential 

parts of the decarbonization infrastructure. 

The Three Failures Diagnosis 

The structural problems facing the design and implementation of successful 

industrial policy reflect three compounding failures—in capital markets, labor 

markets, and government institutions. Together, they have produced a low-road 

equilibrium that holds back US climate, industrial, and economic leadership. 

Capital Market Failures 

First, on capital market failures, in response to the failure of private industry to 

adequately invest in innovation and R&D to serve the national interest, the US 

created incentives. The federal government began directing large-scale public 

investment in science and adopted policies to encourage the private sector to 

commercialize publicly funded research. For example, the 1980 Bayh–Dole Patent 

and Trademark Act allows universities and nonprofit research institutions to 

25 patent and commercialize inventions created through federally funded research. 

But while the government helped invent and derisk technology innovation, 

another capital market failure materialized. Commercialization and scaled 

production migrated to wherever costs were lowest. Over time, the offshoring of 
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manufacturing eroded domestic industrial capabilities, weakened workforce 

ecosystems, suppressed wages, and undermined the foundations required for 

sustained industrial leadership. The government has not developed a robust 

response to this. 

It is particularly notable that private capital markets have made no efforts to retain 

strategically important facilities. This can produce cascading losses. For example, 

the closure of the US Steel mill in Pittsburg, California, contributed to the 

subsequent closure of the nearby Del Monte cannery. This will likely, in turn, 

disrupt agricultural supply chains by reducing market access for peach and tomato 

26 farmers in the Central Valley. Capital has generally proven unwilling to retain, 

restructure, or patiently reinvest in marginally profitable industrial assets even 

27 when doing so would preserve strategically important productive capacity. 

This problem has become especially acute in the post-COVID era. Firms and 

governments increasingly recognize the need to shift from “just-in-time” supply 

chains optimized for efficiency toward “just-in-case” systems optimized for 

resilience and security. However, a single buyer willing to pay more is not enough to 

move capital markets. These markets are poorly structured to support the higher 

costs, longer time horizons, and coordinated investments required to rebuild 

resilient domestic production systems—particularly in sectors facing aggressive 

state-backed competition from China. 

Investors seeking market-rate financial returns do not capture the full social 

returns of commercializing advanced energy technologies or scaling domestic 

production in the US. The social benefits of industrial investment—supply chain 

development, workforce capabilities, regional economic stability, innovation 

spillovers, and national security—accrue broadly across the economy and build the 

industrial commons. But investors bear the full cost and risk of that investment 

themselves. Because their potential return doesn’t reflect the broader social value 

their investment creates, the risk-adjusted return often falls short of what private 

capital requires, even when the social return would clearly justify the investment. 

As a result, markets systematically underinvest in shared productive capacity— 

suppliers, skilled workers, institutional knowledge—that no single firm has an 

28 incentive to build but all depend on. A robust industrial commons is necessary to 

sustain an industrial advantage over time, but building and maintaining it has 

largely been left to market forces that are not equipped to do so. Government must, 

therefore, assign that responsibility through regulation and incentives that align 

private investment with the public interest. 

Profit-maximizing strategies such as stock buybacks, offshoring production and 

R&D, and low-road management practices have generated strong private returns 

while steadily weakening the productive foundations of the US economy. At the 

same time, economic activity has become financialized, which increasingly rewards 

speculative and extractive forms of value creation over long-term productive 

investment. Today’s venture and growth capital markets favor scalable digital 

platforms, surveillance-based advertising models, and short-term financial 

engineering over the slower, more capital-intensive work of building industrial 

capacity. 

Left to existing incentives and institutional norms, capital markets will not rebuild 

the productive systems required for economic security, technological leadership, 

and decarbonization. Industrial policy is therefore necessary not simply to correct 

isolated market failures but to restructure the incentive environment itself to 

channel capital toward long-term national capabilities. Without such intervention, 

https://rooseveltinstitute.org/?post_type=publications&p=23613&preview=true&_thumbnail_id=23635#ebbe595c-1ebd-4b3a-8f4a-4e7247294791
https://rooseveltinstitute.org/?post_type=publications&p=23613&preview=true&_thumbnail_id=23635#d47c57cc-7310-4325-bfcd-ec3f2ca8155b
https://rooseveltinstitute.org/?post_type=publications&p=23613&preview=true&_thumbnail_id=23635#945fa80c-09ba-4803-aace-e3402b567405


the United States will struggle to build secure and resilient critical minerals, 

advanced manufacturing, and energy supply chains—let alone outcompete 

countries whose industrial systems are supported by far more coordinated state 

action. 

Labor Market Failures 

Building competitive industrial capacity requires not just addressing capital 

market failures. It also requires building and retaining skills mastery—but the 

labor market is unequipped to deliver that retention. There are three distinct and 

reinforcing labor market failures. 

The first mechanism is firms’ chronic underinvestment in workforce 

29 development . In fluid labor markets, many firms rationally reduce training 

investments because it is cheaper to poach skilled workers than to develop them 

internally, less risky to rely on publicly funded workforce systems, and easier to 

externalize the long-term costs of outsourcing and offshoring. Yet the evidence 

increasingly suggests that the shortage of skilled workers is not the primary 

problem. Rather it is the absence of management and HR strategies to develop, 

utilize, and retain skill, coupled with employers’ monopsony power to suppress 

30 wages. 

The second mechanism is the persistence of management models that organize 

work around narrow, routinized tasks designed to minimize skill requirements . 

31 This approach emerged most prominently through Taylorism and early-20th- 

century scientific management, which decomposed production into the smallest 

constituent tasks, stripped workers of discretion, and let management control the 

production process. Combined with mass production systems such as the assembly 

line, this model dramatically increased output per worker in many industrial 

32 settings. 

But management practices optimized for standardized mass production have 

persisted well beyond the contexts in which they are most effective. In many sectors 

—including advanced manufacturing—firms continue to organize work in ways 

that limit workers’ discretion and reduce opportunities for them to develop their 

skills. They also treat high turnover and unfilled openings as a normal feature of 

production. When these practices generate high attrition or skill shortages, firms 

often respond by simplifying jobs even further, lowering hiring standards, or 

advocating for additional public training investments rather than redesigning the 

33 work itself and addressing the root issue. 

The empirical case against this model is now substantial. A body of research 

spanning 25 years consistently finds that firms that organize work around skill 

mastery and worker involvement outperform those that don’t, on both productivity 

34 and compensation. Bureau of Labor Statistics (BLS) research finds that 

productivity is driven not just by what workers know, but also by how the firm 

35 deploys and organizes skills . Firms that deploy workers in comprehensive, less 

routinized roles see the strongest productivity increases. This effect is especially 

pronounced in advanced manufacturing, where technological sophistication 

increases the value of worker judgment, coordination, and adaptive problem- 

36 solving. 

Other academic studies have found high productivity returns on high-road work 

37 structures, and such practices also improve employee retention. Additionally, the 

bottom-line benefits of more comprehensive task bundling extend beyond the 
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production line to support innovation. When production workers and engineers 

coordinate, they can share observations and potential remedies to inefficiencies, 

which in turn drives nimble process and design improvements that help keep firms 

38 at the frontier. 

The third mechanism is that firms’ wage-setting power allows them to pay workers 

less than their productive contribution warrants . This is partly an economic 

39 concentration story, but that is not the only cause of this monopsony power over 

wages. The cost of searching for a new job, the primacy of informal hiring networks, 

and the simple fact that the degree to which workers value their job depends on 

their personal circumstances all give employers room to reduce wages below what 

40 we expect from competitive market logic. In the absence of countervailing 

institutions (unions, sectoral bargaining, and supportive labor standards), real- 

world realities mean that market dynamics do not generate broadly shared 

41 benefits or sustained wage growth. 

The results of these intersecting failures are a diminished industrial commons—a 

reduced base of industrial skill mastery, limited productivity, and stagnant wages. 

These are the predictable outcomes of a system that has optimized for short-term 

labor flexibility and profitability at the expense of long-term productive capacity. 

Together, these labor market failures create a self-reinforcing low-road equilibrium: 

Firms that narrow jobs and suppress worker power do not merely pay lower wages; 

they structurally undermine the learning, coordination, and skill development that 

42 generate high productivity. As a result, the US labor market is increasingly 

incapable of producing the skilled, adaptable, and innovative workforce required 

for industrial renewal, economic resilience, and technological leadership. 

Government Failures 

Third are the government failures: public institutions’ inability to correct capital 

and labor market failures, coordinate long-term industrial development, and 

protect the national interest. In many cases, government policy has not merely 

failed to counteract destructive market dynamics; it has actively reinforced them. 

Government failures take several forms. Policy choices accelerated the offshoring of 

industrial production in ways that disproportionately benefited global firms while 

43 weakening the domestic industrial commons. Trade agreements such as NAFTA 

deepened these dynamics by facilitating the relocation of production capacity 

without preserving the institutional foundations necessary for long-term 

industrial competitiveness at home. 

These policies achieved some of their touted promises: They did increase American 

purchasing power by decreasing the cost of goods, and they used global markets to 

promote global cooperation and relative peace. They also largely succeeded at their 

implied objectives to weaken labor unions and discipline domestic policy. But they 

failed to eradicate poverty or level the global economic playing field for workers 

and consumers. Rather, they entrenched global disparities and allowed firms to 

capture advantages from moving production to places with weaker labor, wage, 

health and safety, and environmental protections. 

Other government failures are judicial . Over decades, courts and administrative 

decisions steadily narrowed the scope and effectiveness of the major labor laws 

adopted during Franklin D. Roosevelt’s administration. Courts have weakened both 

the National Labor Relations Act (NLRA) and the Walsh–Healey Public Contracts 

Act. The NLRA explicitly recognizes that unequal bargaining power depresses wages, 
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weakens purchasing power, destabilizes labor markets, and harms commerce. 

Despite this, courts have ruled in employers’ favor to limit the rights of workers and 

weaken labor unions. While still on the books, the Walsh–Healey Act is effectively 

impotent in terms of establishing wage and labor standards in manufacturing. (In 

contrast, the Davis–Bacon Act in the construction industry has helped stabilize 

and sustain workforce capacity for complex infrastructure development for almost 

100 years.) The erosion of labor laws has reduced workers’ ability to bargain 

collectively over wages, training, work organization, and long-term employment 

stability. This compounds the challenges brought on by firms’ restructuring 

production in ways that have fragmented labor markets and weakened skill 

formation. 

There have also been regulatory failures . Policymakers have tolerated the 

financialization of the economy, allowing short-term shareholder returns, stock 

buybacks, and speculative bets to displace long-term productive investment. As 

with globalization and free trade, there are arguments in support of this financial 

market deregulation, such as lower-cost capital and ease of investing. But it has 

gotten wasteful, produces systemic risks, and has harmed long-term economic 

44 capacity. 

The United States has also failed to build the institutional architecture necessary to 

support commercialization and domestic production at scale. While public policy 

successfully helped catalyze scientific research and technological innovation, it 

largely failed to coordinate the downstream investments, workforce systems, 

supplier networks, and regional production ecosystems necessary to sustain 

industrial leadership. 

Coordination failures are especially visible in workforce policy. For decades, the 

public workforce system has funded training programs that are often disconnected 

from employer needs, occupational structures, wage progression, and long-term 

industrial strategy. Metrics prioritize enrollment, credential attainment, and 

occasionally placement rather than skill mastery, retention, career advancement, or 

increased earnings. When markets fail to produce adequate skill formation, the 

public system steps in with funding for more credential offerings, more modular 

training, and systems to better navigate the myriad education and training 

opportunities. Such investments, however, do not increase productivity, raise wages, 

or stabilize a fractured industrial system. In fact, such interventions don’t just fail 

to correct the labor market failure but exacerbate and perpetuate it. Adding more 

options and complexity increases the risk that job seekers and students will fail to 

see a return on their investment of time and, often, money. The complexity, 

fragmentation, and idiosyncrasies of the workforce development system has 

created a robust industry with heavy competition between and among for-profit 

and public providers. Some individuals successfully navigate the system to life- 

changing effect, but the success of a few masks the deeper systemic failures, visible 

in the erosion of skills and wages across the American workforce. Training systems 

like the joint labor-management registered apprenticeships, by contrast, 

consistently deliver results for workers due to the disciplined coordination that 

matches training standards to industry demand, provides portable credentials, 

and standardizes wages and wage progression. 

Taken together, these three failures—in capital markets, labor markets, and 

government institutions—reinforce one another in ways that make isolated 

interventions insufficient. The recommendations that follow propose 

interventions aimed at commercialization and rebuilding the institutional 

foundations of productive capacity itself: unlocking long-term investment, 

supporting skill formation through improved management practices and skill 
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retention through collective bargaining agreements, and conditioning federal 

45 investments to strengthen the high-road industrial commons. 

Interventions to Establish a New Equilibrium 

15 Policy Reforms to Help Industrial Policy Deliver 

Visible Public Benefits 

Unlock long-term industrial finance 

Incorporate long-term and public-interest criteria into capital- 

allocation decisions. 

Bridge the capital-risk gap and unlock institutional investment. 

Clarify that fiduciary responsibility permits appropriate long-term 

investments. 

Allow pension funds to consider high-road practices as project-risk 

factors. 

Create a full stack of public project-financing tools. 

Use financing and technical assistance to retain and modernize 

productive assets. 

Build and retain manufacturing skill 

Establish national, portable manufacturing and supply-chain 

credentials. 

Restore and expand the Manufacturing Extension Partnership. 

Facilitate collective bargaining in manufacturing and supply-chain 

projects. 

Reform workforce funding and measure job placement, retention, and 

wage progression. 

Improve government conditions and coordination 

Tie federal assistance to labor standards, high-road practices, and 

community benefits. 

Fund the institutional capacity required for coordination and 

meaningful partnership. 

Create High-Road and Industrial Commons indices to guide federal 

financing. 

Reform the Export-Import Bank to reward high-road production 

systems. 

Design industrial policy to deliver visible public benefits and secure 

public upside. 

Cluster 1: Fixing the Capital Market Failures—Unlocking 

Finance 

Private investors cannot capture the full social returns of successful 

commercialization, particularly in an era that requires optimizing for resilience 

rather than efficiency. The government must derisk the types of patient 

investments that are needed. We need strong market integrity, more capital going 

to companies that produce real things, and an industrial policy that unlocks 

financial resources to establish a high-road industrial equilibrium. 
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1. Legitimize long-term financial criteria in capital allocation. 

Policymakers’ stated motivations for industrial policy include broad-based 

prosperity, equitable regional development, resilient supply chains, emission 

reductions, and high-wage jobs. Yet in private capital markets and most state- 

backed financial instruments, such concerns are treated as distributional 

outcomes rather than risk-mitigating inputs. The Biden Department of Energy’s 

community benefits framework treated equitable regional development, social 

license, and high-quality jobs as risk-mitigating project inputs; scored them; and 

46 allocated grants and loans accordingly. That framework should be codified and 

expanded. 

The Biden administration’s Investing in America agenda more broadly conditioned 

access to public funds on domestic content, domestic production capacity, 

emission-reducing technologies, and high wages and training investments, and 

47 established the investment criteria to meet those goals. Each of these contributes 

to the broader goals of industrial policy. However, except for 2024 Securities and 

Exchange Commission (SEC) adoption of rules (since challenged) requiring public 

companies to disclose certain climate-related risks and material climate impacts, 

there is next to no data infrastructure to support this work and embed broader 

48 criteria into investment decisions. In its absence, the institutional norms around 

what makes a sound investment will remain dangerously constrained. 

49 In contrast to the US, Europe is creating the data infrastructure for 

50 51 nonfinancial (sustainability) scoring and capital allocation, showing that it is 

52 institutionally feasible to embed nonfinancial criteria into state-backed finance. 

Disclosure rules are beginning to include not just climate and environmental 

criteria but also social criteria, including around wages, workforce composition, 

53 business model, and key performance indicators. Researchers have found that 

54 such disclosures usefully inform and steer private investment. 

2. Bridge the capital risk gap to unlock institutional capital and lower 

the cost of capital. 

Investments in resilient supply chains and domestic manufacturing generate 

revenue on a timeline and with a predictability that don’t match what secondary 

capital markets typically require. That mismatch creates a risk gap that locks 

trillions of dollars of institutional capital out of the investments needed for clean 

energy manufacturing, supply chain development, and infrastructure expansion. 

Closing that gap requires new financial infrastructure, and government has two 

complementary tools available. The first is a “Fannie Mae” for industry (with 

stronger guardrails and more taxpayer upside than in the housing market) that 

would derisk venture- and growth-stage investments, turning project risk into 

portfolio risk by standardizing underwriting, aggregating projects into pools, 

developing the asset class, and securitizing the pooled loans. The second is a 

sovereign or public wealth vehicle funded by equity stakes or excise taxes with an 

55 explicit mandate to deploy catalytic capital toward strategic investments. 

Government-backed financing, particularly when there is transparency and due 

diligence behind it, sends a strong credibility signal for new technologies and 

processes. Neither tool works in isolation, though. Both depend on consistent policy 

signals. Without durable rules of the road, even well-designed financial 

instruments won’t lower risk enough to move institutional capital off the sidelines. 
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3. Provide more explicit guidance on the types of investments allowed 

within the parameters of fiduciary responsibility. 

Private pension plans, including Taft–Hartley union plans, are formally governed 

by the Employee Retirement Income Security Act (ERISA), under which prudent 

decision-making is a central fiduciary tenet. Public pension funds, governed by 

state law rather than ERISA, face analogous constraints shaped by political 

56 scrutiny and trustee exposure. In both cases, conforming to conventional wisdom 

is considered prudent, even if those standards limit returns or fail to insulate funds 

from financial crises. No one gets sued or questioned by the legislature for 

following convention, so convention, rather than regulatory intent, shapes 

investment patterns. Broader interpretations of fiduciary duty are structurally 

disincentivized. Clarifying fiduciary rules to expressly allow longer investment 

horizons would enable trustees to focus on a more diverse asset mix. Safe harbors 

and specific guidance allowing longer-term or specific types of investments would 

be valuable. 

The Canadian model is proof of what can be done within a fiduciary framework: 

Canadian funds interpret fiduciary duty in terms of long-term value creation for 

beneficiaries, which justifies infrastructure, private equity, and mezzanine debt 

positions with long horizons and strong ultimate returns. These are exactly the 

capital stack positions US clean energy manufacturing and supply chains need and 

currently cannot access. Reforming US pension governance toward that standard 

with a 10 percent capital allocation to infrastructure, including clean energy 

infrastructure, would unlock trillions of dollars. 

4. Clarify that pension investments can consider high-road practices to 

build the industrial commons. 

A second ERISA-related reform would allow broader consideration of sustainability 

inputs. ERISA requires that fiduciaries act with the “exclusive purpose” of providing 

benefits to participants and beneficiaries. Any consideration of social or policy 

goals risks violating that rule if it comes at any material cost to participants. The 

result is that fund managers default to investments with no labor (wage, skill, 

training, retention, labor peace), management, or environmental standards 

attached—not because such standards are prohibited but out of concern that they 

would be characterized as external benefits rather than risk-mitigating inputs. 

As the Cambridge Handbook of Institutional Investment and Fiduciary Duty 

argues, prevailing financial theories offer “an impoverished and deeply skewed 

view of financial value that is focused too much on short-term gains at the expense 

of sustainable growth over the longer term” and that “financial industry 

participants have also focused too much on the individual company, forgetting 

57 that companies are interdependent.” Low-road management practices impose 

costs not just on individual firms but on the entire industrial ecosystem—eroding 

the commons of suppliers, skilled workers, and institutional knowledge that all 

firms depend on. Pricing the systemic risk of eroding commons could unlock 

capital to rebuild that commons, creating a flywheel effect: Stronger standards lead 

to better projects and stronger industrial ecosystems, thus reducing systemic risk 

while expanding the future pool of investible assets. 

In addition, legislation should clarify that fair labor practices, work organization 

standards, wage progression, and noncoercive retention strategies are project- 

specific risk-reducing measures. This would allow pension funds to set investment 

standards that counter the structural race to the bottom that limits growth, 

productivity, and innovation. The Department of Labor (DOL) has issued guidance 
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58 on this question, related to environmental, social, and governance (ESG) criteria 

more broadly. But it has reversed with each administration—a durable legislative 

59 fix is overdue. Labor and workforce criteria explicitly tied to US competitiveness 

and opportunity could be strengthened as investment considerations, even 

without a full ESG package. 

5. Adopt a full stack of public project-financing tools to support 

projects from permitting to production. 

Several individuals interviewed for the second paper of this series spoke about the 

need for a more robust and coordinated suite of policy tools to facilitate project 

60 deployment. Project developers and investors face risks and obstacles at each 

phase, but government tools could reduce those risks and remove those obstacles, 

all of which would reduce the cost of capital and unlock investment: 

Permitting reform can accelerate deployment without steamrolling 

community concerns. 

Concessional loans and grants can derisk early-stage and growth 

investments. 

Production tax credits can crowd in private capital. 

Demand-anchoring procurement , strategic stockpile purchases , and offtake 

agreements derisk the private investment that is needed to scale. 

61 Each of these tools can be tied to community benefits or taxpayer returns to 

ensure political legitimacy and strengthen the role of the state in correcting for 

market failures. 

6. Use financing to retain industrial assets and productive capacity 

Through the lens of the industrial commons, it is as important to maintain 

existing capacity as it is to build new, and it’s far less resource intensive to protect 

62 existing capacity. Shuttering a single industrial facility can trigger ripple effects 

throughout the region or industry, leading facility after facility to close slowly in a 

way that is hard to see except in retrospect. Losing industrial capacity of any sort 

could stymie green innovation and industrial expansion—suppliers disappear, 

workers move away, and useful infrastructure is no longer maintained. Without 

intervention, too many facilities slip through the capital market cracks. 

Federal and state governments should therefore replicate in other regions the 

decades-long work of the Steel Valley Authority in western Pennsylvania—retaining 

small and medium manufacturing facilities and the jobs they provide through 

63 restructuring support, turnaround financing, and stabilization tools. 

Additionally, flexible tools are needed to modernize and decarbonize existing 

facilities. To help firms overcome their risk aversion and capital constraints, 

governments should support facility technology upgrades and provide technical 

assistance to train workers and design work systems to take advantage of and 

64 compensate higher skills. 

Procurement standards like Buy Clean and the Build America, Buy America 

requirements support the domestic industrial ecosystem, as can strategic uses of 

65 tariffs and carbon border adjustment tools. 

Cluster 2: Fixing the Labor Market Failures—Unlocking Skill 

Mastery by Reforming Management Practices 
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The following recommendations describe the structural conditions that would 

build and retain the skill mastery required for advanced manufacturing. 

A Note on Training as a False Solution 

First, a note on what won’t work. A common response to the green industrial 

66 policy challenge is to ramp up vocational training. Training solutions seem 

obvious because they are familiar—but the familiar tactics of the past half 

century produced wage stagnation, job loss, and the erosion of the deep 

industrial knowledge we now urgently need. 

Training alone, dropped into broken work systems, doesn’t deliver. Research 

dating to the 1980s has found that significant training investment is wasted 

because firms pay too little attention to whether training transfers to job 

performance, and training only improves firm performance if the firm has 

67 built a broader competitive strategy around higher skills. A comprehensive 

review of training program evidence found that returns on training 

programs fade quickly, that productivity gains from training are frequently 

captured by employers rather than passed to workers as wages, and that the 

success of training programs depends far more on worker representation 

68 and institutional design than on skills content. 

Competitive industrial capacity requires that workers not just accumulate 

skills but also build mastery. This requires fixing strategic flaws in industrial 

management, including how work is organized, how skill mastery is 

developed, and how workers are compensated. Scaling advanced industries 

requires stable labor pipelines, skilled trades, robust supplier networks, 

operational expertise, and mechanisms for retaining and building upon 

repositories of industrial knowledge. 

Vocational training that is disconnected from high-road work organization 

and wage progression will not build the capacity or mastery required. 

Climate and industrial workforce strategy must tie training to more complex 

jobs that bundle tasks. There must be a renewed focus on redesigning 

production processes to capture the productivity gains of higher-skilled 

workers and sustaining those gains through higher wages and collective 

bargaining. The answer is not more training to close the ostensible “skills 

69 70 gap.” It’s not creating a new class of green jobs that will magically lift 

people out of poverty, and it’s not relying on the promise of technology to 

71 enhance productivity and fairly distribute the gains. Until the work 

systems that training feeds into are redesigned, more investment in training 

will continue to subsidize the problem rather than solve it. 

See “10. Reform public workforce investments and the metrics of success,” at 

the end of this section, for recommendations for training programs that will 

work. 

7. Establish a national credentialing framework for manufacturing and 

supply-chain workers. 

The federal government should create and fund a national, standards-based 

credentialing system for the manufacturing and supply-chain workforce. Federal 

funding for workforce development should be tied to industry-recognized, 

nationally portable credentials, ending the proliferation of regional and state-level 
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certifications that fragment the labor market, undermine worker mobility, and 

weaken the industrial commons. A joint initiative spanning the Departments of 

Labor, Education, Energy, and Commerce should convene employers, unions, and 

community colleges to understand training needs for emerging and growing 

technologies and their production processes, such as critical mineral processing, 

battery recycling, battery manufacturing, and microelectronics manufacturing. 

Based on this work, the initiative should develop national training standards for 

both high-quality training and the work organization and management practices 

that tie training to productivity and wage progression. 

Industry-wide job task analysis is the foundation of this system: systematically 

mapping what workers actually do across facilities and firms to identify the 

knowledge, skills, and competencies required. Next is producing consensus training 

standards and DOL-certified apprenticeship guidelines that serve individual 

employers, workers, and the broader industrial ecosystem. The National Skill 

Standards Act of 1994 created the architecture for exactly this kind of system, but 

the federal government failed to fund it, and the national approach was 

abandoned in the 2000s in favor of regional initiatives that produced the 

72 fragmented landscape we have today. 

The Battery Workforce Initiative at the Department of Energy (DOE) piloted this 

73 model. The project convened battery manufacturers to learn how they recruit 

employees, train them, organize production jobs, and manage turnover. But it also 

went beyond that: visiting factory floors and conducting job task analysis across 

enough facilities to identify the 85 to 90 percent of knowledge, skills, and abilities 

needed across the industry. That information was converted into national training 

standards, certified through DOL for registered apprenticeships, and then turned 

into curricula shared with employers, community colleges, and union training 

programs. The initiative funded small pilots to test the curricula with workers 

before releasing the public good more broadly to community colleges and union 

training programs in places where battery manufacturing investments were taking 

root. The result was industry consensus on training standards for an emerging 

industry. 

This national sector strategy model should be expanded to other emerging and 

growing industries or technologies. Another successful example is the Electric 

Vehicle Infrastructure Training Program (EVITP), which also established national, 

industry-recognized training standards. Federal funding to encourage firms to 

create registered apprenticeships, form labor-management training partnerships, 

and tie training to wage progression would further enhance this approach. As with 

EVITP, training standards and curricula should be periodically updated as 

technology and production processes evolve to ensure ongoing relevance. 

8. Restore and expand the Manufacturing Extension Partnership. 

High-road practices don’t spread on their own, even when they lead to higher 

74 productivity. Firms suboptimize management practices due to lack of 

75 information and time constraints. This is precisely why policy intervention and 

support is necessary. The Manufacturing Extension Partnership (MEP) has the 

institutional infrastructure the US needs—a nationwide network of trusted 

technical advisors embedded in local manufacturing communities, working 

directly with firms to improve processes, adopt technology, and develop the 

76 workforce. MEP helps individual firms improve processes and deliver training on 

77 demand. If its mandate was expanded, however, MEP could provide the technical 

assistance firms need to restructure work processes for enhanced productivity and 
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skill mastery. 

The precedent already exists: IMEC, the Illinois MEP affiliate, embedded job quality 

strategies alongside lean manufacturing and process improvement through its 

78 Genesis initiative—and the results were mutually reinforcing. Participating firms 

were more likely to report increased sales, cost savings, and reduced turnover. 

Workers gained clearer advancement pathways, safer conditions, and improved 

wages. 

The lesson is not that MEP should become a workforce program but that both 

operational improvement and people strategy are needed to maximize productivity 

gains. As economist Susan Helper observes, Germany’s medium-size firms benefit 

from integrated support for innovation, finance, and training, which collectively 

79 strengthens the manufacturing system. MEP’s 51 state centers can anchor that 

kind of coordination in the US—but only if their mandate explicitly includes it. 

9. Facilitate collective bargaining in manufacturing and supply-chain 

projects. 

Collective bargaining has been a reliable mechanism for translating productivity 

gains into wages and working conditions that sustain the wage gains. This is also 

the structural element most consistently absent from US clean energy 

manufacturing and supply-chain activities. Policy should actively reduce barriers 

to organizing in new facilities and explore extending prehire collective bargaining 

authority beyond the construction industry. If collective bargaining is tied to 

occupational training in manufacturing, the way it is in construction, it could 

support the skills mastery the next phase of US industry requires. 

Eos Energy is one recent example demonstrating that unions bring more than 

wage demands to the table: They bring institutionalized industry knowledge, safety 

skills, and a long-term stake in firm success. And, in the CEO’s own words, they help 

80 make the company “grow and become more professional.” Policy should treat 

collective bargaining not as a cost of doing business but as a productivity input 

and a signal of management quality. 

10. Reform public workforce investments and metrics of success. 

Federal and state workforce dollars are too oriented toward enrollment and 

certification metrics rather than job placement and wage progression. The 

overemphasis on skill development has not closed the ever-widening wealth gap 

and cannot be expected to. Public workforce funding should be based on careers— 

tied to broader occupational training, with both classroom- and work-based 

components that connect wage progression to skill acquisition. Public funds 

should not be used to develop customized training for individual firms but rather 

should be invested in transferable, industry-recognized credentials that support 

worker mobility and career growth. Wraparound and supportive services are 

needed to help workers who face barriers to training and employment. 

We must recognize that such individuals might only have one opportunity in their 

lives to invest in education and training, so it’s irresponsible to offer trainings that 

don’t lead to employment and higher earnings. Formal partnerships with 

employers to facilitate job placement are paramount. 
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Public funds should not be used to develop customized 

training for individual firms but rather should be invested in 

transferable, industry-recognized credentials that support 

worker mobility and career growth. Wraparound and 

supportive services are needed to help workers who face 

barriers to training and employment. 

Cluster 3: Fixing the Government Failures—Using 

Conditions, Incentives, and Coordination 

The federal government has deployed an unprecedented suite of financing 

instruments for clean energy manufacturing and supply chains. But it has not 

attached the conditions that would make those investments structurally durable or 

built the coordination infrastructure that would allow firms, workers, training 

providers, and communities to move together toward a high-road equilibrium. Part 

of the problem is that different federal agencies define industrial policy in 

different ways with different goals. The US government needs a consistent set of 

goals for industrial policy. The following section includes recommendations for 

those goals. 

11. Tie federal assistance to labor standards, high-road practices, and 

community benefits. 

Fair labor standards, inclusive hiring practices, and community benefits 

agreements should be standard conditions for major place-based projects 

receiving federal financial assistance. The Biden DOE demonstrated that 

embedding these requirements in project implementation is tied to project success 

81 and reduced execution risk. That lesson should be codified. If the implied social 

contract isn’t working, make it explicit. For construction projects, project labor 

agreements, prevailing wages, and apprenticeship standards are already widely 

known and understood, and the legal and practical infrastructure supports 

implementation. Another tool is to streamline the permitting process for firms 

who negotiate and sign bona fide community benefits agreements. 

The manufacturing sector also requires attention. Grants, loans, and other policy 

instruments should reward firms that commit to labor peace, invest in skill 

mastery and worker retention, meet wage floors, and maintain strong safety 

records. Significant federal financial assistance should be conditioned on the 

receiving firm’s commitments to site-wide neutrality on union organizing. The 

government should promote investments in training, health and safety, attractive 

wages, and noncoercive retention because of their importance in supporting the 

accumulation of advanced production skills the next iteration of American 

industry requires. To get there, industrial policy design and implementation must 

be adequately staffed by experts in labor, manufacturing processes, and industrial 

systems as well as experts in project finance and technology assessments. 

As with construction projects under the IRA, tax credits for production should have 

wage standards, training requirements, and incentives for collective bargaining or 

neutrality. Such practices reinforce the conditions the US needs to develop to be 

competitive. As with the prevailing wage and apprenticeship (PWA) incentives, the 

additional cost of complying with such conditions is likely small relative to the 

reward for the individual firm. These standards would also help ensure that tax 

82 incentives do not subsidize low-productivity work environments or facilities. 
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Domestic content standards and robust long-term supplier relationships should 

reinforce the same logic: Federal dollars should build a high-road industrial 

commons, not just support individual facilities. This has possible bipartisan 

support. Former Senator Marco Rubio’s framework for industrial policy explicitly 

calls for standards focused on “ what companies must accomplish . . . and whom 

those accomplishments must benefit (i.e., the American people)” and notes that 

“without a stable, rewarding career, it’s almost impossible to achieve the American 

83 Dream.” 

12. Fund the capacity that makes coordination and meaningful 

partnership possible. 

The US industrial commons cannot be rebuilt firm by firm, federal program by 

program, or agency by agency—and it cannot be solved by requirements alone. 

Community benefits requirements are only meaningful if community and labor 

organizations have the capacity to negotiate them. Work organization standards 

are only actionable if firms have the technical assistance to implement them. 

Neutrality commitments only function if unions have the resources to organize. 

Each of these conditions is currently unmet. 

Labor unions should be supported to develop training for emerging technologies 

and advanced industry practices and to work with employers on deploying those 

practices to support productivity, innovation, and profitability. Unions’ incentive to 

do so is structural, since their success is inextricably linked to their employers’ 

success. Community-based organizations and local governments need stable, 

multiyear funding to engage productively in project development, workforce 

partnerships, and community benefits negotiations—not the volatile grant cycles 

that have characterized federal investment in this space to date. 

The Community Workforce Readiness Accelerator for Major Projects (RAMP) was a 

2024 DOE pilot with nationwide demand. The pilot was designed to fund two-year 

fellowships for midcareer individuals in regions receiving large and concentrated 

energy investment. The fellows were provided support, training, technical 

assistance, and stipends to develop workforce partnerships to connect local 

workers to the demand created by new investments. The program saw major cuts, 

but the fellows who remained delivered community support and workforce 

continuity on many energy, housing, and industrial projects in northern Nevada 

and Texas. They also expanded pre-apprenticeships, supportive services, 

84 apprenticeships, and job placement for scores of local workers. 

13. Establish a High-Road Index and Industrial Commons Index as 

differential pricing mechanisms. 

The federal government currently has no systematic way to distinguish high-road 

and low-road firms when allocating financing. Establishing two complementary 

indices—one measuring firm-level workforce and management practices, one 

measuring contributions to the industrial commons—would allow federal 

financing instruments to reward the firms most capable of sustaining the US 

competitive advantage over time. 

The High-Road Index would measure wages relative to sectoral benchmarks, 

neutrality and card-check commitments, demographic distribution of workers, 

wage distribution and employee advancement, apprenticeship ratios, attrition 

rates, and compliance with collective bargaining agreements. 
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The Industrial Commons Index would measure insourcing and onshoring of value 

chain activities, ratio of long-term to short-term investments, internal training 

investments, safety records, and noncoercive employee retention and 

advancement. 

Higher scores would unlock preferred financing terms—lower guaranteed fees, 

better coverage ratios, and priority access to grant programs. This would help high- 

road firms and those contributing to the industrial commons access capital faster, 

streamline permitting, and scale more quickly. It would also create structural 

incentives for management to transform their practices to make all other 

industrial policy tools more effective. 

14. Reform the Export-Import Bank to reward high-road production 

systems. 

The Export-Import Bank (EXIM) exists to support US export competitiveness 

through project finance, export credit insurance, loans, and loan guarantees. A 

more expansive reading—consistent with the demands of the current industrial 

policy moment—would use EXIM’s financial tools to reward the production systems 

most capable of sustaining the US competitive advantage over time. For overseas 

projects, EXIM already requires environmental and social impact assessments and 

compliance with the International Finance Corporation (IFC) performance 

standards, which state that “through a constructive worker-management 

relationship, and by treating the workers fairly . . . clients may create tangible 

benefits, such as enhancement of the efficiency and productivity of their 

operations” and that clients “will not discourage workers from electing worker 

representatives, forming or joining workers’ organizations of their choosing, or 

85 from bargaining collectively.” The same standards should be applied in the 

domestic context. 

Expanded EXIM authority could also provide loan assistance and access to patient 

capital for small and medium-size enterprises (SMEs) facing competition from 

subsidized foreign competitors, supporting the domestic manufacturing 

86 ecosystem and job retention. 

15. Design for political legitimacy. 

Industrial policy cannot survive politically if its benefits appear narrow, opaque, or 

captured by a small set of firms and regions. Durable industrial strategy requires 

broad constituencies, visible public benefits, and mechanisms that reinforce trust 

that public investment is serving the public interest. I recommend the following. 

Provide support beyond a handful of charismatic end products —heat pumps, 

battery packs, electrolyzers—to include the broader industrial ecosystem that 

makes advanced manufacturing possible. The industrial commons required 

to produce the next generation of clean technologies depends on dense 

networks of small and medium-size suppliers producing the “boring” but 

indispensable inputs: screws and gaskets, adhesives and lubricants, machine 

tools, refined metals, graphite, steel, aluminum, and countless intermediate 

components. A less prescriptive approach to eligible industries and products 

is important not only for retaining broad productive capabilities and skills 

across the industrial commons, but also for building a more politically 

durable industrial policy. Just as broad-based public support for R&D helped 

generate today’s leading clean technologies, broad support for 

commercialization, production capacity, and supply chains will help ensure 

the efficient deployment—and domestic production—of the technologies that 
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follow. 

Ensure that public finance delivers legible and material public benefits. This 

is another element of political legitimacy. Stronger conditions for public 

finance are needed, such as rules around how companies can use federal 

investments—like the IRA’s prohibitions on stock buybacks—and stronger 

rules prohibiting firms from opposing union organizing efforts or hiring 

anti-union influencers. 

Even more proactively: Require a clean record on labor and 

environmental law violations and minimal investigations, and require 

community benefits and labor peace agreements as a condition of 

funding. 

Secure the public upside of public investments. Designing new government 

tools to unlock private capital—for example, establishing a Fannie Mae for 

industry—requires both more guardrails to protect against rent seeking and 

excessive risk taking, as well as more taxpayer upside than is realized in the 

housing market. Equity stakes, with clearer rules and far greater transparency 

than offered by the Trump administration, strengthen public trust and 

political legitimacy by demonstrating that industrial policy is producing 

widely shared gains rather than privatized rewards. 

Structural inequality perpetuated by a low-road 

equilibrium threatens to derail the promise of industrial 

policy. The recommendations here are about rebuilding a 

foundation for long-term industrial competitiveness and 

economic resilience. 

Conclusion 

In 1945, Walter Reuther, then vice president of the United Auto Workers, wrote in an 

op-ed on abundance in the New York Times that competition “must be founded 

upon the relative efficiency of management techniques, productive skills, 

87 technological improvements and the resulting superiority of product.” That 

argument was prescient, and what followed was a period of shared prosperity. Now, 

80 years later, we are again talking about abundance and economic security, and 

while the technology and opportunities have evolved, the path to success requires 

the same commitment he spoke about in the mid-’40s. Reuther understood that a 

competitive advantage in manufacturing and supply chains is not primarily a 

function of cheap inputs, low-cost labor, or favorable exchange rates. It is a 

function of what workers know, how work is organized, and whether the gains are 

shared. 

88 The reforms we require now are sweeping: strengthening the rights of workers, 

rebalancing bargaining power, unrigging the tax code, and reimagining the social 

89 safety net. But this paper focuses on a narrower set of structural interventions 

that could plausibly secure bipartisan support so that US industry can begin to 

emerge from the structural damage created by decades of habits and practices that 

have reached the end of their useful life. These are practical first steps toward 

rebuilding the foundations of long-term industrial competitiveness: systems that 

reward productive investment, develop workforce capability, and strengthen the 

high-road industrial commons. 
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The US can deploy tax credits or underwrite loans, it can reform permitting and 

invest in workforce training, and it can stabilize demand signals to crowd in 

private capital and jump-start, support, and scale new industries. But we also need 

deliberate structural intervention to establish a new high-road industrial 

equilibrium. Over most of the 20th century, the US built an innovation economy 

optimized for discovery. Climate and industrial policy require not only innovation, 

but also an economy capable of deployment and production at scale. Once 

commercialization is solved, reaching competitive maturity requires accumulating 

skills and retaining mastery. Both demand more than workforce development 

programs. They require fixing structural flaws in how capital is allocated, how work 

is organized, how skills are built, and how workers are compensated. 

Structural inequality perpetuated by a low-road equilibrium threatens to derail the 

promise of industrial policy. The recommendations here are about rebuilding a 

foundation for long-term industrial competitiveness and economic resilience. 

Policy and regulation need to correct for, not exacerbate, capital and labor market 

failures. We need long-term and expansive investments that rebuild the US 

industrial commons. We need a labor market that builds the skill depth, 

organizational sophistication, and shared prosperity that advanced 

manufacturing and energy supply chains require. We need government policy that 

establishes the right rules and protects the national interest. These fixes are 

foundational; they will determine whether industrial policy works at all. 
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