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Industrial policy is enjoying a renaissance—a redemption since the years of the Washington
Consensus, when the narrative, if not the actual practice, was that governments could not pick
winners, and should go no further than creating fertile regulatory environments for investment.

A dominant theme of that relatively recent global trend is green industrial policy, which adds
new elements to the list of social objectives pursued by traditional industrial policy, including
industrial decarbonization, a shift to a circular economy to reduce material consumption, and
support for new technologies and goods that either solve environmental problems or have
preferable environmental impacts in use.

Such policy, if it succeeds, ticks many boxes. First, it responds to environmental crises, such
as climate change, pollution, and biodiversity loss. Importantly, green industrial policy has
the potential to respond in a way that promises to create prosperity by capturing the market
share in the burgeoning green markets of the future, thereby muting public concerns about
the costs of action. It can also serve as a means for countries to become less dependent on
imports of certain important goods, such as fossil fuels and critical minerals; in the former
case, benefiting national balance of payments, and in the latter case, responding to a concern
for security of supply, born in part by the COVID pandemic but kept alive by growing
geopolitical friction.

Because industrial policy focuses on fostering competitive firms capable of gaining global market
share, it can entail negative impacts for foreign competitors (even though green industrial policy
may also bring welcome global environmental benefits). Adopted at the scale we are witnessing
today, it may significantly impair development prospects for others, including developing and
least developed countries that have less capacity to enact similar policies. The question becomes:
How can we arrive at a place that maximizes the potential national and international benefits of
green industrial policies while minimizing their downsides, particularly given the development
pathways of developing and least developed countries?

The more specific question that motivates this paper is: What role might there be for trade
policy and multilateral trade rules to help address the economic, environmental, social,
developmental, and geopolitical tensions inherent in the rising use of green industrial policy?
To be clear, in posing that question, we do not assume that trade policy alone can solve these
challenges. But its salience and potential are clear; the fundamental rationale for international
cooperation on trade policy is the understanding that all countries can benefit from agreement
on norms and rules of conduct in trade and trade-related policies. This paper marks the
launch of a suite of work by the International Institute for Sustainable Development (IISD)
that will explore what constitutes effective industrial policy at the national level. This work
will continue from there to consider possible negative and positive impacts for others, asking
how global governance institutions might find an appropriate balance between protecting
global welfare and allowing countries space to develop effective policy. In particular, IISD
will focus on the challenges faced by developing countries, both in navigating the impacts

of industrial policies by major trading partners and in identifying opportunities to employ
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their own industrial policies. The primary audiences for this work are the trade policy-making
community and those responsible for crafting industrial policy.

The paper begins by defining what we mean by green industrial policy. Section 3 then
recounts a brief history of thinking on industrial policy more broadly and green industrial
policy specifically, and Section 4 surveys the trends in the use of those policies, describing

their recent resurgence. Section 5 then considers the implications of those trends, enumerating

the impacts and tensions inherent in the current use of such policies. Section 6 concludes by
synthesizing the key questions that follow from the preceding analysis—questions that will
help frame IISD’s research and efforts going forward.

IISD.org
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Green industrial policy refers to a specific form of industrial policy—one that pursues
environmental, as well as social and economic, objectives.! Industrial policy, in general,
refers to government intervention to change the economic structure of a country in

the pursuit of societal objectives. While traditionally, the main objectives had been to
increase economic growth and improve national competitiveness and employment? (i.e.,
narrowly defined economic objectives), a range of additional objectives is currently gaining
importance. These objectives include industrial decarbonization to curb global warming
and the shift to circular economies to reduce resource consumption. Moreover, economic
resilience and strategic autonomy from other nations, even though they are not entirely
new objectives, moved to the centre of industrial policy as geopolitical frictions increased
and unprecedented supply chain disruptions occurred. Last but not least, the rise of China
is significant—and has been widely attributed to its strategic, subsidy-driven approach to
industrial policy. This seismic shift led to a new wave of industrial and trade policy action
and counteraction aimed at protecting domestic industries in other economies and curbing
China’s increasing dominance in many industries.3

Keeping the above in mind, we define green industrial policy as government interventions that
alter the economic structure of a country to maintain or increase national wealth (traditional
industrial policy), but which also aim to avoid overstretching the carrying capacity of the
global ecosystem.

To avoid a common misunderstanding, industrial policy—whether green or not—is not
restricted to manufacturing industries. While there are good reasons for strengthening
manufacturing industries, industrial policy aims to improve the production structure more
broadly and is frequently used to develop and upgrade promising new non-manufacturing
sectors (e.g., in modern agriculture and in services like software development or tourism).4
Also, it should be noted that the boundaries between manufacturing and other sectors,
especially services, are increasingly blurred.>

1 Litkenhorst et al. (2014) define green industrial policy as encompassing any policy measure aimed at aligning
the structure of a country’s economy with the needs of sustainable development within established planetary
boundaries.

2 For example, in the industrial policy definition by Pack & Saggi (2006).

3 Chang (2002) observed that countries use a wide range of interventionist industrial policy when they try to catch
up with the leading economies of their time, but try to prevent other countries from using the same instrument
once they themselves are among the leaders. Today, the United States is deploying a range of policies (e.g., export
bans) to prevent China from catching up in semiconductor technologies, which China counters with export
restrictions on critical raw materials and other measures.

4 See “Industries without smokestacks” (Newfarmer et al., 2018).

5 Developing capabilities in artificial intelligence is a core concern in advanced industrial economies, whereas
developing countries try to exploit more labour-intensive digital services, such as business process outsourcing.
Also in agriculture, countries incorporate technological advancements to develop entirely new high-value activities,
using agrarian resources for bio-based materials and energy sources, from biodegradable plastics to sustainable
aviation fuel.
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Green industrial policy emerged in response to growing environmental challenges—most
importantly, global warming—but also the depletion of natural resources, loss of biodiversity,
and other environmental threats stemming from the current forms of industrialization (see the
concept of planetary boundaries: Rockstrom et al., 2009). The transition toward a resource-
efficient, low-carbon economy has far-reaching implications for the structure of economies.
Entire economic subsystems need to change—for example, the energy system, all industries
running on fossil fuels, the transport system, and agricultural production. The aim is thus a
deep structural transformation of all national economies.

Given that objective, green industrial policy has a number of unique characteristics (Altenburg
& Rodrik, 2017). Generally, it is much more interventionist than traditional industrial policy,
as it steers investments away from less desirable (i.e., polluting) toward desirable (i.e., green)
activities. Hence, green industrial policy makes a normative distinction between “good”

and “bad” technologies. Likewise, the type of demand is not regarded as a given; instead,
regulations and incentives aim to change demand to more sustainable patterns. Internalizing
externalities through taxes and pricing is one way to shift demand—and finance. Given the
urgency to achieve green transformation within a short period of time (i.e., to limit global
warming to within 1.5°C or 2°C above pre-industrial levels), green industrial policy aims to
accelerate the transition to low-carbon practices beyond what would happen by relying on the
market alone. This is why the emphasis is not only on helping to develop cleaner alternatives,
but also on subsidizing their deployment. Green industrial policy proactively phases out
undesirable technologies—something traditional industrial policy has never done. In some
cases, green industrial policy creates entirely new markets (e.g., for renewable energy, electric
vehicles, and green hydrogen®), developing supply, demand, and trade infrastructure from
scratch. In such cases, when complex productive systems need to be transformed, public
sector coordination becomes indispensable.

All this needs to be achieved without losing sight of the traditional industrial policy objectives.
Societies will not tolerate green structural transformation if it leads to the relocation of energy-
intensive industries to other countries or if the additional cost of internalizing environmental
externalities is too high. The challenge is thus to “green” national economies in a way that
enhances, rather than reduces, competitiveness and employment creation.

Opverall, green industrial policy thus pursues a range of additional objectives and uses new
policy instruments that need to be harmonized with the traditional set of industrial policies.
Table 1 illustrates some of these new objectives and the characteristics of the instruments to
achieve them while being conscious of the potential for overlap.

6 Green hydrogen requires huge investments in renewable energy projects, electrolyzers, seawater desalination,
hydrogen-ready pipelines, and power stations, and it profoundly changes downstream industrial processes such as
steel-manufacturing (Altenburg & Strohmaier, 2025).
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Green industrial policy: Additional objectives and characteristic new

instruments
Additional objectives

Internalization of environmental
externalities

Policy-led, coordinated,
transformative long-term change
in sectors

Phasing in new sustainable
industries, ramping up non-

existent markets

Phasing out unsustainable
industries

Acceleration to avoid overstepping

Characteristic new instruments

Pigouvian taxes, cap-and-trade systems, and fossil
fuel subsidy phase-out

Sector-specific roadmaps, consensus building and
coordination bodies, and foresighted infrastructure
planning

Directional research and development (R&D),
missions, feed-in tariffs, green bonds, and

environmental standards

Regulatory bans, scaled emission standards, and
bonus-malus taxes

Roadmaps, R&D missions, deployment subsidies

of Earth system boundaries

Demand-side management to shift
to sustainable consumption

Green procurement, eco-standards, labelling
requirements, behavioural interventions

Source: Altenburg et al., in press.

Green industrial policies vary greatly across countries, and almost all have implications

for international trade. For example, China heavily subsidizes the development of green
technologies and then subsidizes the export of excess capacities; the United States offered
huge subsidies to lure green investors into the U.S. market; and the European Union

uses emissions trading as its main decarbonization instrument and applies border carbon
adjustments to protect its own compliant producers from imports from countries with lower
(or no) carbon prices. The fact that there is no common framework for green industrial policy
results in market fragmentation. Trading partners need to cope with inconsistent norms

and standards, and complying with those in one jurisdiction may exclude them from—or
undermine their cost competitiveness in—others. Unprecedented levels of subsidies mean
there is no level playing field for businesses in different countries. The global marketplace is
hampered by increasing border charges imposed by the leading economies, as well as new
conditionalities. Different priorities and practices of green (and non-green) industrial policy
make it ever more difficult to reach a shared understanding on what the world’s trade and
investment regimes should be encouraging—or discouraging—and how.
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Industrial policy has—in theory and practice—gone through several phases of upswing

and rejection. Among the first proponents was Alexander Hamilton in the United States,
who challenged the conventional wisdom of his time that suggested sticking to comparative
advantage (in agriculture, in that case). Hamilton advocated for tariffs and subsidies to build
a state-of-the-art manufacturing industry (Sylla, 2024). In a similar way, in 19th-century
Germany, Friedrich List argued that latecomer countries (which Germany then was relative
to Great Britain) could only become economically competitive and prosperous if national
industries were shielded from foreign competition and nurtured until they reached maturity
to compete with the previously leading nations (List, 1841). While the United States and
Germany managed to become technology leaders following Hamilton’s and List’s advice, most
national economies remained stuck in the belief in progress through comparative advantages.
To this day, the debate between neostructuralist pro-industrial policy and neoclassical
rejection continues to characterize the discussion in economics and in practice.

In developing countries, industrial policy became popular with the work of Hans Singer
and Raul Prebisch (1949) from 1949 onwards. Both worked in the United Nations (UN)
system and—independently of each other—developed the concept of “deteriorating terms
of trade.” They argued that developing countries are generally exporters of primary goods
whose oversupply leads to falling prices, whereas prices for imported manufactured goods
tend to increase relative to primary products. Moreover, commodity exports are impacted
by above-average price volatility. Consequently, both suggested proactive policies to build
manufacturing capacity—either via import substitution based on protective tariffs or geared
toward export promotion using subsidies.

The hypothesis of deteriorating terms of trade has often been tested, with mixed results. In
fact, in some cases, the prices of manufactured goods—think of garments and consumer
electronics—have fallen relative to many commodities. Yet, other arguments have been put
forward to make the case for economic diversification away from commodities. Importantly,
this thinking suggests that investing in manufacturing capabilities contributes to the
accumulation of versatile stocks of knowledge that can be recombined in manifold ways,
thereby accelerating diversification into ever more sophisticated products, enabling countries
to reap innovation rents (Hidalgo & Hausmann, 2009).

Between the 1950s and the 1970s, most developing countries pursued import substitution
policies. While those were often successful in terms of economic diversification and building
up manufacturing industries, the way they were generally implemented suffered from several
problems. Firms shielded from international competition mostly failed to innovate and often
produced at suboptimal scales of production. Guaranteed price levels enabled big firms—
often subsidiaries of transnational corporations or domestic oligopolies—to pocket enormous
rents, creating an incentive for rent-seeking by lobbying the respective governments to
maintain high tariffs (Krueger, 1974) without any conditionality to improve firm performance.
As a result, export competitiveness did not develop, whereas the newly built manufacturing
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firms demanded increasing imports of intermediary and capital goods, leading to growing
fiscal and trade deficits and ultimately unsustainable levels of debt (Irwin, 2021).

While import substitution thus became unviable in most developing countries, some notable
exceptions exist. Several East Asian countries, in particular South Korea and Taiwan,
successfully combined import substitution with export promotion. The key difference that
made their industrial development strategy successful was the pressure they put on firms to
become competitive: protection was granted only in exchange for proven competitive and
export performance (Amsden, 1989;Wade, 1990).

The failure of import substitution led to a phase of total rejection of industrial policy starting
in the late 1970s and early 1980s. With politicians like Margaret Thatcher in the United
Kingdom and Ronald Reagan in the United States advocating for radical market reforms,
privatization, and the scaling down of public sectors, the “Washington Consensus” became
the prominent ideology and was imposed on developing countries via structural adjustment
programs. Industrial policy disappeared from the discourse for almost a decade—yet again
with notable exceptions. Some countries, especially in East Asia and Europe (notably France
and Germany), continued their industrial support programs, and even the United States, in
practice, continued to apply industrial policies to protect and upgrade specific parts of their
economies, even though they were ideologically disguised (Wade, 2014).

During the 1980s and 1990s, two arguments were repeatedly used against industrial policy.
First, that governments “should not pick winners,” as a market-based entrepreneurial search

is the best way to decide when investments are promising and when they are not, whereas
“bureaucrats” do not understand the market. Second, that government intervention unleashed
a dynamism of rent-seeking, and both bureaucrats and industrial lobbies would then trick the
state into creating policy rents in their own favour.

More recent debates point to the fact that such risks can be minimized through smart policy
design. Modern industrial policy is about orchestrating a private-public search process

to identify broad industrial development trajectories that serve the best societal interests.
Governments have good reasons for prioritizing certain sectors over others and providing
“directionality” (Mazzucato & Penna, 2016), with permanent feedback loops with the private
sector. They are well-advised to promote clean and discourage polluting industries; they may
see the long-term benefits of creating promising new industries that would never emerge
without active coordination, such as Europe’s investment in Airbus. Dynamic knowledge
spillovers may justify sector targeting. Korea’s early investments in electronics capabilities,
for example, created the basis for unprecedented industrial opportunities at a later stage.
Likewise, they may promote specific industries to enhance strategic autonomy and become
less dependent on certain trading partners.

The risk of political capture—when powerful interests influence policies to their own
advantage—is a more serious problem, and the history of industrial policy projects is, in fact,
littered with cases of it. Yet again, keeping such risks under control is a matter of policy design.
Continuous monitoring and evaluation, disciplines imposed upon beneficiaries, transparent
tendering of projects, sunset clauses, competition among providers of public services,
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organizational separation of funding from implementation, and monitoring by third parties all
reduce the risk of political capture (Altenburg et al., 2008).

In view of increasing foreign debt and policy-induced misallocation of resources, the
Washington Consensus aimed to impose fiscal discipline, trade liberalization, privatization,
and the deregulation of economies more broadly (Williamson, 2008). In terms of inflation
reduction and macroeconomic stabilization, it was quite successful (Birdsall et al., 2010).
Yet, for the economic development objectives that ultimately matter—such as increasing
per capita income, reducing poverty, and improving income distribution—the results were
disappointing (Birdsall et al., 2010; Krugman, 2008). Views differ on whether this was due
to faulty implementation and neglect of complementary reforms (e.g., Archibong et al.,
2021) or whether the agenda was fundamentally wrong in terms of its assumptions of what
drives economic development (e.g., Stiglitz, 2004). Especially when looking at industrial
development and technological learning, the Washington Consensus record is poor, as it did
not allow governments to invest in industry targeting, technological learning, and the state
capabilities needed to drive economic structural transformation. As a result, the performance
gap widened between East and Southeast Asian countries that managed to circumvent
Washington Consensus conditionalities and the Latin American and African countries that
generally followed the Consensus-style reforms (Schweickert & Thiele, 2004).

In view of these insights, industrial policy made a comeback, at first in a light-handed

form. Dani Rodrik (2004, 2008) was particularly influential, as his version of an evidence-
based, not overly interventionist form of industrial policy became the new mainstream. At

the World Bank, then-chief economist Justin Lin invented the concept of New Structural
Economics, conceptually based in neoclassical thinking, but justifying a pro-industry deviation
aimed at exploiting what he calls “latent comparative advantages” (Lin & Monga, 2011).
Neostructuralist proponents of industrial policy, however, criticized their light-handed
approaches for not addressing deeper market failures, advocating a more proactive, market-
creating version of industrial policy (Chang & Andreoni, 2020).

In the last 10 to 15 years, yet another—and quite radical—turn emerged in the way industrial
policy is used, justified, and implemented. Two trends are strongly challenging the previous
consensus on light-handed industrial policy (Altenburg et al., in press).

First is the recognition of the need for deep economic transformations to tackle
decarbonization and other environmental challenges. As shown in Section 2, this
transformation requires strong government intervention because of pervasive environmental
externalities requiring interventions to internalize them (prices, bans, standards). Also, there is
a need to create and shape entirely new markets (Mazzucato & Penna, 2016) and the related
need to provide directionality, subsidize new technologies and infrastructures, subsidize new
industries, and discourage old ones. Such green industrial policy approaches are manifested in
national and regional Green Deals, decarbonization, and circular economy action plans.

Second is geopolitical rivalry, techno-nationalism, and supply chain disruptions. National
economies increasingly emphasize new objectives, such as securing national supplies and
protecting national industries in times of imperfectly functioning international markets.
Geopolitical rivalry, especially between the United States and China—and, to a certain extent,
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with Europe (and more recently Russia)—has resulted in a wave of protectionist policies using
trade embargos against rivals. Examples include supporting national champions in strategic
industries (such as semiconductors), banning foreign acquisition of strategic technologies
(e.g., industrial robotics), and prohibiting the use of foreign technologies that are considered
relevant for national security.” Mercantilism is back on the agenda, partly for good reasons,
but also with all its risks of inefficiency, arbitrary interventions in markets, and political
capture. Global supply chain disruptions stemming from the COVID-19 pandemic, Russia’s
invasion of Ukraine, and other events further underlined the need for market interventions in
favour of strategic autonomy. All of these trends created a new political legitimacy for putting
national interests first and intervening in markets to become more independent. In many of
the world’s largest economies, these objectives are increasingly overshadowing concerns about
trade restrictions reducing public welfare and state intervention, encouraging political capture,
and reducing allocative efficiency.

Greening and techno-nationalism are hybridized in practice (Altenburg et al., in press), for
example, in the U.S. Inflation Reduction Act (IRA) and the European Union’s new Clean
Industrial Deal. While both stem from very different logics—the initial impetus of greening
industries was to preserve public goods, whereas techno-nationalism is essentially a beggar-
thy-neighbour policy to maximize national benefits even when they reduce the welfare of other
countries— they have important commonalities when it comes to industrial policy. Ultimately,
both require much deeper involvement of the state and societal stakeholders in shaping the
economy, thereby shifting even further away from the initial understanding of markets as the
key institution guaranteeing productive efficiency.

7 Evenett et al. (2024) document the recent increase of distortive techno-nationalist industrial policies; see Ryan &
Burman (2024) for a qualitative assessment of the Huawei case.
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The global proliferation of green industrial policies, noted in Section 2, is reshaping
international trade dynamics, introducing both opportunities and challenges. Governments
worldwide are increasingly deploying on-budget subsidies, tax incentives, and regulatory
measures to promote clean energy and sustainable industries. Although industrial

policy, and in particular green industrial policy, is not meant to be zero-sum, the scale of
government intervention and the ambitious scope of each economy’s “
have the potential to give rise to trade tensions and questions about fair competition (Ilyina

et al., 2024).

new” industrial policy

Since 2020, direct government support for green industrial sectors has expanded rapidly,
especially in clean energy, agriculture, and manufacturing. According to the Organisation for
Economic Co-operation and Development (OECD, n.d.), government support to agriculture
across 54 economies averaged USD 842 billion annually from 2021 to 2023, yet only 12.6%
of that support targeted long-term productivity and sustainability through services such as
innovation and infrastructure investment. China has come to dominate global solar and wind
value chains, accounting for more than 80% of solar module production and over 70% of
global production capacity for key wind turbine components (OECD, 2025, p. 12). More
widely, in 2023 alone, over 2,500 industrial policy interventions were recorded globally, with
one third aimed at competitiveness, and the rest driven by climate, supply chain, and security
goals, with most measures involving subsidies or export support (Ilyina et al., 2024).

Climate-focused measures and policies aim, on their face, to drive the transition to a low-
carbon or net-zero economy, and in the process, reshore (in the deindustrialized West) or
develop (in the rest of the world) economies sustainably. However, this new green industrial
policy is not a silver bullet. The success of these measures—for climate and development
purposes—depends on complementary factors such as market readiness, technological
realities and innovations, and a stable international trade environment backed by respect for,
and adherence to, the rule of law to effectively stimulate sustained economic activity, none of
which may be assumed.

To clearly understand the current state of green industrial policies, it is helpful to unpack
the situation through case studies in China, the United States, the European Union (EU),
Canada, Brazil, and South Korea.

China: Aggressive industrial policies with global
implications

China is widely seen to have had the most ambitious, overt, and successful industrial policy in
the last half-century. The implementation of Deng Xiaoping’s “It’s glorious to be rich” grand
strategy has lifted 800 million Chinese citizens out of poverty in the span of 4 decades.
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In 2015, China announced “Made in China 2025” (MIC2025). The goal of these
ambitious industrial policy measures was to make China a leader in global high-technology
manufacturing. The policy was subjected to intense criticism by China’s trading partners
(McBride & Chatzky, 2019), and it effectively erased any official mentions of the policy in
2018, even as it continued to implement the core of the policy by

» reducing reliance on foreign technologies,

* enhancing its domestic production and innovation through tax benefits and other
subsidies, and

* implementing market barriers for foreign companies to compel them to localize their
production (Boullenois et al., 2025).

The strategy has led to uneven results. In some areas, such as the electric vehicle (EV) sector,
Chinese auto companies now make up over half the domestic market (Boullenois et al., 2025,
p- 47). In other areas, China still lags behind—notably in the semiconductor sector, where

it continues to depend on foreign firms to produce high-end chips (Boullenois et al., 2025,

p. 53) (despite the over USD 39 billion invested through its National Integrated Circuits
Industry Development Investment Fund [Semiconductor Industry Association, 2021, p. 3]).

China has not, however, remained immune from changes in global priorities. As might

be expected, parallel to the implementation of MIC2025 industrial policies, China’s
government(s) and increasingly affluent middle class have turned their attention from
industrial bread-and-butter issues to climate change and similar new concerns (as well as to
new opportunities in the markets of the future coming with them). Policies that have led to
massive overcapacity in steel, aluminum, and polysilicon are now being retooled to turn China
into a global leader in green technologies.

China’s commitment to renewable energy has significantly influenced its economic growth.
In 2024, clean energy sectors contributed approximately 10% to China’s GDP (USD 1.9
trillion), underscoring the country’s strategic shift toward sustainable industries (Myllyvirta
et al., 2025). Through initiatives such as its 14th Five-Year Plan,® the country has heavily
subsidized EVs, solar panels, and wind turbines (Asian Development Bank, 2021). These
subsidies are estimated to be between three and nine times higher than those of the United
States and Germany (Bickenbach et al., 2024, p. 7).° This approach has helped China
dominate global markets in solar panels and EV batteries (and soon, EVs). Nevertheless,
China’s ambitious—and successful—global strategy has also spurred international trade
tensions. The EU and the United States have raised concerns about China’s subsidies, arguing
that they create unfair competition and distort global markets (Busby et al., 2024, pp. 2-3).

United States: The global industrial policy war

U.S. attempts to contain China’s industrial policies—or, at least, the global effects of those
policies—were not successful in reducing overcapacity in China or reviving domestic

8 See also Bian et al., 2024, pp. 3—4; Asian Development Bank, 2021.
9 Kiel Institute, 2024.
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manufacturing. After the trade-restrictive disruptions of the first Trump Administration,

the United States shifted its approach to industrial policy dramatically. The IRA, enacted in
August 2022, represents the most significant investment in climate and energy not just in the
country’s history but, arguably, in global history (Bivens, 2023).10

The IRA allocated approximately USD 369 billion over 10 years to support renewable
energy, pollution reduction, and environmental justice (UNCTAD Investment Policy Hub,
2022). Key provisions included tax credits for clean electricity, electric vehicles, and energy-
efficient home improvements (McKinsey & Company, 2022).!! Since its enactment, it has
resulted in USD 161 billion in clean energy disbursements, with utility-scale solar and storage
dominating at USD 108 billion (solar leading at USD 71 billion and storage at USD 37
billion). At the same time, governmental expenditure in sustainable aviation fuels rose 1,655%
to USD 14 billion, carbon management reached USD 7 billion, and clean hydrogen rose to
USD 8 billion—collectively growing from 2% to 18% of all clean energy investments in this
segment (Bermel, 2024, p. 7-8).

However, the return of President Trump to office, backed by a Congress that does not share
the same concerns about climate change as the previous administration, does not bode well for
either the IRA or its ambitious objectives. While this shift will not mark the end of industrial
policy in the United States, with global tariffs going into effect to ostensibly reshore iPhone
assembly (Godoy et al., 2025) and t-shirt and towel manufacturing (Christopher, 2025), a
root-and-branch reorientation of objectives and priorities is expected.

The One Big Beautiful Bill, signed into law on July 4, 2025, significantly modified many of
the green industrial policies of the IRA. In an Executive Order signed on July 7, 2025, the
administration announced the U.S. policy as “rapidly eliminat[ing] the market distortions
and costs imposed on tax-payers by so-called ‘green’ subsidies’ (The White House, 2025).
Examples of these changes include

 the repeal of consumer-focused credits for electric vehicles and buildings;

* the phase-out or restriction of power generation and other business-related credits and
expanded clean fuel and carbon dioxide sequestration credits (Muresianu, 2025);

» wind and solar projects having been made ineligible for the clean electricity investment
tax credit and production tax credit, unless the project enters service by December
31, 2027 or begins construction within 12 months of the law’s passage (Muresianu,
2025)12; and

+ identification of “foreign entities of concern,” which targets the involvement of
individuals and organizations associated with countries like China and Russia, which
are made subject to additional restrictions and barred from claiming credits or directly
influencing organizations claiming those credits.

10 See also U.S. Environmental Protection Agency, 2025.
11 McKinsey & Company, 2022.
12 See also Jack Andreasen Cavanaugh et al., 2025.
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Congress is currently considering rolling back key IRA tax credits, such as the advanced
manufacturing tax credit (45X), which could well have a negative impact on the growth of
the renewable energy sector in the United States (Senate Committee on Energy & Natural
Resources, 2025).13

The EU: The Green Deal Industrial Plan

The European Green Deal aims to make the EU climate-neutral by 2050 (European
Commission [EC], 2020). It includes a comprehensive set of policies to promote clean
energy, sustainable industry, and biodiversity. The Green Deal Industrial Plan enhances
the competitiveness of Europe’s net-zero industry by creating a supportive environment for
scaling up manufacturing capacity for net-zero technologies through the Net-Zero Industry
Act (EC, 2023). As part of this broader strategy, the EU has also introduced the Carbon
Border Adjustment Mechanism (CBAM), which imposes a carbon price on imports of
carbon-intensive goods, such as steel, cement, and fertilizers, to align the carbon prices

of imported products with EU domestic prices. The CBAM entered a transitional phase

in October 2023, with full financial obligations coming into effect in 2026 (EC, 2025a;
Gabbatiss & Song, 2024).

Despite its ambitious goals, the Green Deal faces internal challenges. Following elections in
summer 2024, prominent parties within the EU have pushed to repeal the 2035 ban on the
sale of combustion engine cars (Abnett, 2024; Mathiesen et al., 2024), which most recently
led to the EC agreeing to relax emissions targets for 2025 and fast-track the review of the
2035 law (Dahl et al., 2024). Additionally, the EC has agreed to delay and simplify major
parts of the Green Deal under pressure from member states and industry (Nguyen & Le
Cacheux, 2025).

In February 2025, the EU unveiled the Clean Industrial Deal in response to U.S. and Chinese
industrial policies. One focus of these new policies is to support energy-intensive industries
in decarbonizing and electrifying while increasing protections against unfair competition. The
second focus is on increasing investments and competitiveness in the clean-tech sector. The
deal proposes to do this through financial incentives, streamlined regulation, and strategic
procurement. So far, the EC has proposed a number of measures, including launching the
European Investment Bank, with EUR 500 million for renewable power purchase agreements
for the long-term purchase of electricity generation by small- and medium-sized enterprises,
midcaps, and energy-intensive sectors. The European Investment Bank will also include

a EUR 1.5 billion “Grids Manufacturing Package” to support European grid and energy
infrastructure manufacturers (EC, 2025b).

These developments highlight the difficulties in balancing environmental objectives with
economic competitiveness. The EU’s experience underscores the need for flexible and
adaptive policies that can accommodate the diverse interests of member states while pursuing
overarching climate goals.

13 See also Colman & Mathiesen, 2025.
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Canada: Green subsidies and market realities

Canada’s Federal Budgets of 2023 and 2024 introduced significant investments in (or
expenditure on) green technologies, among which were the Clean Technology Investment
Tax Credit and the Canada Green Buildings Strategy (Department of Finance, 2024).
These initiatives aim to decarbonize the economy and promote sustainable growth. Whether
these initiatives continue will depend on how they fit into the priorities of the newly elected
government (Liberal Party of Canada, 2025, pp. 44-46).

In Budget 2021, Innovation, Science and Economic Development Canada was given a
CAD 8 billion Strategic Innovation Fund to help create a Net Zero Accelerator (Innovation,
Science and Economic Development Canada, 2023, p. 15) with three distinct pillars:

* decarbonization of larger emitters,
e industrial transformation, and

* clean technology and battery ecosystem development.

As part of this initiative, investments in critical minerals projects—such as Rio Tinto Fer et
Titane’s production capacity for scandium (CAD 511 million) and E3 Lithium’s lithium
production facility (CAD 87 million)—were touted as being part of a wider strategy to place
Canada as a leader in the green industry by positioning it as an important supplier for the
critical minerals essential to the clean energy technology sector (ISED Canada, 2023, p. 23).

The Liberal government’s platform included a plan to create a CBAM, similar to the EU
model, to “promote fair competition with ... trading partners” (ISED Canada, 2023, p.

15) and to extend the full value of the Carbon Capture Utilization and Storage Investment
Tax Credit to 2035 with the intention of becoming a leading hub for carbon removal and
sequestration technology. To that end, the new Liberal government has signalled its intention
to make Canada “the world’s leading energy superpower in both clean and conventional
energy” (Government of Canada, 2025).

In the EV market, CAD 52.5 billion in investments came in between October 2020 and

April 2024 for the EV supply chain (Giswold, 2024). Notably, the federal and provincial
governments have provided investment and government support for the creation of battery
plants across various provinces for Honda (CAD 15 billion), Volkswagen (CAD 7 billion),
Northvolt (CAD 7 billion), and Stellantis (CAD 5 billion) (Giswold, 2024). While Stellantis’s
NextStar Energy facility started module production in the fall of 2024 at its Windsor, Ontario,
plant, many of the EV projects have been affected by external factors and wider uncertainty.
Northvolt filed for bankruptcy protection in the United States and scaled back its operations,
including partial shutdowns and sales of some of its other factories. Despite this, it insists that
the construction of its EV battery plant in Quebec will move forward, albeit with some delays
(Yakub, 2024).14

Market realities, however, have forced a recalibration of Canada’s ambitious plans. Honda
Canada announced a 2-year postponement of its CAD 15 billion EV investment project in

14 See also Cowan, 2025; Lamb, 2025.
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Ontario, citing a slowdown in the EV market and reduced profitability due to U.S. tariffs

on Canadian exports (Hughes, 2024). The case of Canada demonstrates how governmental
support alone cannot guarantee industrial success. Factors such as market demand,
international trade dynamics, and supply chain considerations play crucial roles in the viability
of green industrial projects.

Brazil: A new industrial policy for a new world

On January 24, 2024, Brazil launched Nova Industria Brasil (NIB) (Guerra et al., 2025, p.
6), an industrial policy with the goal of modernizing its industrial infrastructure up to 2033 to
reverse precipitous and premature deindustrialization (The Economist, 2022). Mission 5 of
the plan focuses on bioeconomy, decarbonization, and energy transition and security.

The NIB mobilizes substantial financial resources, with over BRL 300 billion allocated
through public institutions like the National Bank for Economic and Social Development and
the Funding Authority for Studies and Projects to support innovation, infrastructure, and
industrial modernization (Presidéncia da Republica, 2024). As of early 2025, the initiative had
already attracted BRL 3.4 trillion in combined public and private investments, contributing
to a 3.7% growth in Brazil’s manufacturing sector in 2024 (Demirkol, 2025). The policy
emphasizes the importance of environmental sustainability, aiming to reduce industrial

CO: emissions by 30% per unit of value added and increase the share of biocombustibles in
the transportation energy matrix by 50% (Federative Republic of Brazil, 2024, p. 11). The
new industrial policy is not just about “neoindustrialization”; it has a specific direction as it
integrates technological innovation, environmental sustainability, and social inclusion. The
ongoing disruptions in Brazil-U.S. trade and, in particular, the somewhat unusual use of
tariffs to effect changes in domestic criminal procedures, may well accelerate the reorientation
of Brazil’s trade relations (Phillips, 2025). This shift has the potential for far-reaching
consequences in the structuring of Brazil’s sustainable development policies.

South Korea: Reflections on the 2020 Green New Deal

South Korea launched its Green New Deal in July 2020. It was a multi-year strategy focusing
on decarbonization, green innovation, and job creation. Backed by KRW 73.4 trillion (approx.
USD 61 billion), it aimed to create 659,000 jobs by 2025 through “investments in” (i.e.,
“government expenditure on”) renewable energy, EVs, green infrastructure, and hydrogen
technology (International Energy Agency, 2021).

In 2023, the South Korean government announced an additional USD 313 billion (KRW

420 trillion) in loans to support carbon offset projects and help industries transition to low-
carbon production (Yeon-woo, 2024). In the EV sector, South Korea unveiled a USD 7 billion
package to reduce reliance on Chinese supply chains and realign sourcing toward partners
compliant with IRA requirements in the United States (Heejin, 2024). South Korea’s
measures are not limited to subsidies. Regulatory frameworks such as the Korea Emissions
Trading Scheme—one of the world’s largest emissions trading schemes—help advance the
double objectives of the country’s new industrial policy, covering 525 firms and 68% of
national greenhouse gas output (EC, 2020, p. 2; Joo et al., 2023). Hydrogen also plays a
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central role in Korea’s green industrial strategy. The Ulsan Green Hydrogen Town, with KRW
250 billion in public—private investment, integrates hydrogen across industrial, transport, and
residential applications (Smart City Korea, 2024).

However, some observers have been critical of the lack of “greenness” of South Korea’s new
industrial policy, as it continues to provide support in various forms to fossil fuels.15> Taken
together, these initiatives represent a layered, complex, but evolving industrial policy that aims
for sustainability but is also shaped by global trade pressures, supply chain realignment, and
domestic economic challenges.

Comparative Insights and Policy Implications

These case studies demonstrate that there is more than one possible solution to the twin
challenge of greening and competitiveness. China has continued to deploy the same tried-
and-tested measures it has successfully used in the past 4 decades to build new industries.
The EU has focused its approach on carbon pricing to steer investments toward green sectors,
with less direct support for green R&D. Meanwhile, in the United States, trade, industrial,
and sustainable development policy is in a state of extreme flux. Tax credits continue to be the
instrument of choice, coupled with protectionist measures to counter Chinese subsidies—and
disrupt global trade (Greer, 2025). At the same time, the United States appears to be moving
away from disciplines on polluting industries.

There are at least two additional layers of complexity. First, in an age of dwindling
government resources, aging populations, and significant potential challenges to future
workforce prosperity as a result of third-generation Al-driven robotics, both inter- and intra-
sectoral competition for government support is likely to intensify. Second, along with the
erosion of the semblance of common ground for green industrial policies since the early
2020s, the institutions of global trade are facing what might well be an existential crisis.

Industrial policy requires long-term stability to bear fruit. A green industrial policy needs
more than that. Canada’s experience with the consumer carbon tax and the massive
policy reversals of the new U.S. administration on climate change and global cooperation
demonstrate the need for a relative degree of domestic policy consensus for the successful
implementation of major “green” policies. The challenge should not be underestimated:
Canada’s consumer carbon tax provided a consumer rebate that resulted in a net benefit
to 80% of Canadian households (Anmar et al., 2024), and yet it was repealed when fierce
critics succeeded in making the policy widely unpopular. None of the observable positive
effects (Reshoring Initiative, 2023) of the U.S. IRA ultimately saved its champions from
political defeat. In the EU, hard ambition is already giving way to softer targets in the face of
political realities.

15 The estimates vary. The IMF’s numbers rely on an idiosyncratic methodology (as in Black et al., 2023, p. 27).
On-budget support appears to be around USD 1 billion (Chen & Gengsii, 2019).
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Previous sections in this report have described in depth, including through some brief case
studies, the current trends in green industrial policy, the history that precedes them, and the
drivers that impel them. This section aims to unpack some of the key implications: What do
those trends mean for global environmental objectives? What do they mean for achieving
sustainable development, especially in developing and least developed countries? What do they
mean for the world’s trade policy community?

The starting point is cataloguing the sorts of economic and environmental impacts that can be
expected to result from green industrial policy—impacts that highlight the tensions inherent in
the practice of such policy in a world where national economies are tightly interconnected by
trade and investment, where inequity and poverty endure, and where we face environmental
challenges that are global in scale.

Economic Impacts

To the extent that green industrial policy is successful, a first-order impact will be that a clutch
of countries most able and willing to pursue it may come to dominate the sectors they have
chosen to support. In particular, this may be the case in sectors where comparative advantage
is driven by costly research and innovation and high capital outlays, where success will
translate into effective barriers to entry. The importance of research and innovation tends to
be relatively greater for firms competing for green markets, given the relative newness of their
products and technologies and the dynamic state of play that entails. EVs are a good example,
with competitive advantage gravitating to a few manufacturers that have leadership positions
in battery innovation, such as BYD, and to manufacturers that have cut deals with innovative
leaders, such as CATL (Urquhart, 2025). High entry costs can also be a barrier to entry, with
advantage accruing to firms that have invested heavily in charging infrastructure, such as Tesla,
and firms with costly established dealership networks, such as Hyundai. Those barriers mean
that in such sectors, the result of successful industrial policy will be dominance of the market
by relatively few players.

This scenario is economic good news for willing and able states—those with the political will
to engage in industrial policy and the fiscal capacity to do so. However, this is a small group
(Juhasz et al., 2023). Assuming that states will choose to support firms in sectors that have
the most significant market potential and help them capture the high-rent portions of value
chains, the implication is that success by those few states will crowd out the ability of others
to achieve similar economic benefits. This will increase international inequality and aggravate
efforts to alleviate poverty. It may also lead to increased geopolitical tension, both among the
few leaders and between them and other states from whom trade and investment in high-
value sectors is being diverted. As well, dominance by one or a few states in significant sectors
or parts of value chains may give rise to concerns around security of supply, leading to on-
shoring, friend-shoring, and techno-nationalism.

The scenario of economic dominance by the few, however, offers at least some opportunities
for others to pursue their own industrial policies or to derive benefits from the new order,

IISD.org 17


IISD.org

An Industrial Policy Renaissance: (.
The challenges and opportunities of going green

depending on their circumstances. Comparative advantage in some sectors is based on the
presence of resources, as in the case of critical minerals, the burgeoning demand for which
looks to be a boon for many resource-rich developing countries. Indeed, there may be a shift
in the locus of some legacy sectors to new hosts; for example, if iron comes to be made by
techniques that use renewably generated hydrogen—which is challenging to transport—
then countries with plentiful renewable energy resources may become the new dominant
iron producers, separating the traditional locational marriage of iron and steelmaking
(Steelwatch, 2025).

As well, there may be a need for specialized adaptations of technology appropriate for tropical
climates that will naturally be developed in the Global South. There may also be significant
parts of the dominated value chains that are not easily traded—services such as project
development; design, engineering, and construction; and operation and maintenance of solar
generating systems must all be delivered locally.

Of course, industrial policy is not always successful. In fact, the proper exercise of industrial
policy must be willing to accept inevitable failures and respond accordingly by withdrawing
support when it becomes clear that the subject of support will never be able to compete
unaided. In such a scenario, the economic implications are quite different. Any fiscal support
must be counted as a loss in such a case; however, as noted above, the proper exercise of
industrial policy should be ready to accept some losses.

The more problematic impacts are on those other countries that experienced trade and
investment diversion as a result of the support granted to that sector. Even where industrial
policy is successful, those countries feel the negative impacts of diverted investment; however,
in cases where, despite the evidence, support is not withdrawn in a timely manner, those
negative impacts are more unfortunate since they are completely unjustified.

The inability to withdraw support at the “right” time (i.e., when it becomes obvious that

the supported sector/firm/technology will never be globally competitive) is one of the classic
pitfalls of industrial policy, though it can be addressed with institutions, such as regular review
and objective criteria for continued support. That inability can be driven by lobbying from the
vested interests that support creates or by the reluctance of policy-makers to admit failure and
their perception of past support as sunk costs.

Another negative impact could result if the support granted for a particular sector is not
needed to spur low-carbon innovation—which would have occurred anyway—but rather

is taken as pure rent by firms in return for locating in the granting jurisdiction instead of a
competing jurisdiction (Thomas, 2011). Such support is a clear example of “smokestack
chasing” and lacks a defining characteristic of “good” green industrial policy support (i.e., a
policy that corrects market distortions by inducing beneficial investment that otherwise would
not have taken place). Instead, such investment incentives distort investment flows to the
detriment of other jurisdictions, and they represent a global welfare loss because they could
have been devoted to supporting real innovation.
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Environmental Impacts

To the extent that green industrial policy is successful, it should result in lowering costs and
prices for critically needed technologies, as supported firms become globally competitive.
This could be the result of lower production costs through learning by doing, economies of
scale, or innovation by the supported firm(s). The ultimate result is a beneficial increase in
the dissemination of goods and technologies that address environmental problems, such as
climate change. It is important to note that the environmental benefits that accrue from this
result are unlike the economic benefits, which are concentrated primarily in the producing
country; if the environmental problem in question is international, then the benefits are also
international. For example, China has created massive spillover climate benefits for the rest of
the world through its generous support for sectors such as solar photovoltaic, wind turbines,
and EVs and their batteries by helping lower the cost of those technologies globally.

Additionally, the fact that green industrial policy helps enable ambitious environmental
action is an environmental benefit. Without the promise of jobs and prosperity that typically
accompany green industrial policy, the constituency for often costly environmental policies
would be consistently lower (Allan et al., 2021).

Where green industrial policy is unsuccessful, the implications are much different. At the
domestic level, it means less environmental bang for the buck; that is, in retrospect, it may
have been better to simply import the technology or goods than to try to locally produce them.
A case study of wind power development in Ukraine found that not only did a competitive
domestic sector fail to develop, but deployment of wind power was half or less what it could
have been for the same budget, given high domestic production costs (Point Carbon, 2007).

The unsuccessful policy scenario also implies a diversion of investment away from other
producers that may diminish global innovative capacity in the supported sector, reducing the
sector’s beneficial environmental impacts.

Such negative environmental impacts cannot always be seen as unintended consequences.
Green industrial policy may have multiple objectives, and there are cases in past and current
policy of deliberate trade-offs being made between environmental improvements and
achieving such goals as domestic employment, geopolitical advantage, or security of supply
chains. However, such a trade-off will often imply policies (e.g., protective tariff walls) that
condemn the supported sector to an increasingly uncompetitive existence, which, in the long
run, is economically unsustainable.

Implications

Previous sections have made it clear: Current trends lean toward the use of more state-

level green industrial policies in pursuit of goals such as national economic development,
geopolitical advantage, economic security, and addressing global challenges such as climate
change. The general direction of that trend holds true even if the speed and intensity are
modulated by the kinds of political headwinds now facing climate ambition in the United
States and the EU; politics notwithstanding, the climate crisis is intensifying, and its costs
are being more widely felt. This section has shown, however, that green industrial policies are
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plagued by inherent tensions, often between the interests of the implementing country and
those of other countries.

The raison d’étre of trade law and the associated institutions of international economic
governance is to mediate such tensions, defining multilaterally what is appropriate behaviour
in the context of a globally connected community of nations. Yet our current multilateral
accord in the area of green industrial policy, as embodied in the World Trade Organization
body of law, may be struggling to play that role effectively. It bears asking what sort of shared
understanding might actually address the tensions highlighted here, and whether the trade
regime—which is challenged by a historic erosion of multilateralism—is the appropriate place
for aspects of any such beneficial agreement.

It bears noting that while there are tensions even in the exercise of successful green industrial
policy, they are diminished relative to the tensions that exist in the context of unsuccessful
policies. It may be that agreement on the elements of successful policy could be a starting
point in elaborating the sort of shared understanding that could guide national policy-makers
toward better practice. There is, fortunately, a wealth of expertise on that subject, drawn from
decades of experience—both positive and negative—of industrial policy.
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The OECD has warned that uncoordinated support measures can lead to market
distortions, retaliatory tariffs, and reduced policy effectiveness. In this context, green
industrial policy can help drive decarbonization and technological innovation, but its long-
term success depends on transparent policy design, rigorous targeting based on globally
agreed benchmarks, and international dialogue to avoid subsidy races, a regulatory race

to the bottom, or protectionist backlash. As climate and trade policy become increasingly
intertwined, ensuring that industrial policy remains anchored in principles of fairness,
sustainability, and global cooperation will be critical.

Good green industrial policies must adequately address the tensions between economic and
environmental benefits at the national level, as well as the tensions with trading rules and
partners at the international level. Equally importantly, they must offer equitable opportunities
to developing and least developed countries to achieve their sustainable development
objectives within their limited financial and technical capacities. Balancing these multiple—
and sometimes conflicting—demands will require finding answers to some key questions.

National Level: Design and tools for specific contexts and
capacities

Economies differ substantially in terms of their sizes, structures, resources, and capacities.
These differences will have implications for the design and tools available for green industrial
policy. For example, developing countries and least developed countries generally will not have
the financial resources to provide large subsidies (even if allowed under the multilateral trade
rules). They are also hampered by limited access to green technologies. On the other hand,
they may have resource endowments (e.g., critical minerals, green hydrogen, cheap labour)
that can be leveraged through well-designed green industrial policies.

In the quest for good green industrial policies, the following questions will have to be
addressed at the national level:

* How can green industrial policy be designed to maximize positive impacts and
mitigate negative impacts at the purely national level?

* How can policy design take specific country contexts into account, particularly for
developing and least developed countries?

*  What safeguards need to be built in (e.g., independent monitoring and evaluation,
sunset clauses, etc.) to mitigate or avoid rent-seeking and capture by powerful interest
groups?
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International Level: Trading rules and equity

Green industrial policies by individual countries will impact other countries, particularly
through creating incentives or disincentives for trade and investment flows. They can provide
powerful positive spillovers, where low-cost technology is provided at scale on the global
market. But the use of powerful industrial policy in wealthy countries can also disadvantage
poorer countries and contravene international trade rules. Instead of a just global green
transition, such policies can lead to a fragmented and more unequal world. Finding the right
balance among these objectives would require addressing the following questions:

* When does industrial policy create positive spillovers for trading partners and the
global economy? When does it create negative spillovers?

* How can governments tackle those difficult cases where there might be positive
impacts of a policy domestically but negative impacts abroad?

* Do the current international trade rules require adjustments to accommodate the
pursuit of good green industrial policies by countries or to rein in unhelpful policies
not currently covered by the rules?

*  What policy structures would help ensure that developing countries have access to
clean technologies but are not marginalized in the global green markets of the future?

Cooperation and Collaboration

Governments designing green industrial policies can greatly benefit from research and
dialogues, based on evidence and open exchanges, that aim to respond to the above

questions. A process of research and debate can also identify how to balance economic

and environmental interests at the national level with the need for equity- and rules-based
approaches at the international level. Ideally, research and dialogue could aim to produce a
set of practical, evidence-based guidance to help countries craft good green industrial policies.
Beyond that, however, a process should also identify where international cooperation on trade
policy is needed to maximize the potential positive international spillovers of industrial policy
choices, or to minimize negative impacts, and how that cooperation might be forged.

The OECD has warned that uncoordinated support measures can lead to market distortions,
retaliatory tariffs and reduced policy effectiveness. In this context, green industrial policy

can help drive decarbonization and technological innovation, but its long-term success
depends on transparent policy design, rigorous targeting, and international dialogue to avoid
subsidy races, a regulatory race to the bottom, or protectionist backlash. As climate and trade
policy become increasingly intertwined, ensuring that industrial policy remains anchored in
principles of fairness, sustainability, and global cooperation will be critical.
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