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This paper provides a brief overview of
the associated costs of negative externa-
lities in the EU. It highlights which sectors
should be politically prioritized to foster
industry transformation and reduce exter-
nal costs. Industrial policies in the form of
command-and-control and market-based
policies are compared to conclude which
form of industrial policy is most beneficial
to reduce negative externalities. Lessons
are drawn from various industrial policy
examples from the EU and the US. The EU
should foster market-based policies to di-
sincentivize harmful production and con-
sumption. Revenues obtained should be
re-invested into industry transformation
to accelerate economic growth and redu-
ce external costs.

The European Union is facing a dual chal-
lenge: lagging competitiveness and rising
structural costs. While other major econo-
mies, most notably the United States and
China, have responded to recent crises with
assertive industrial strategies and substan-
tial investment packages, the EU continues
to struggle with weak growth dynamics
and industrial inertia. Beneath this slug-
gish performance lies a less visible but
economically decisive issue: the mount-
ing burden of negative externalities. From
climate damages to public health crises,

ERNALITIES

the EU economy is absorbing vast hidden
costs that undermine productivity, divert
resources from innovation, and strain the
social contract.

This paper argues that effective industrial
policy must confront these externalities di-
rectly, not as side effects to be corrected at
the margins, but as central barriers to sus-
tainable economic transformation. Nega-
tive externalities are no longer confined
to narrow environmental or health policy
silos; they are economic liabilities that pre-
vent the emergence of competitive, future-
ready industries.

The scale of these liabilities is striking. Cli-
mate-related damages alone amounted
to an estimated €162 billion between 2021
and 2023. Smoking consumption leads to
roughly 700,000 premature deaths per year
within the EU, with economic costs of 4.6%
of EU-27 GDP, amounting to €544 billion in
2009 (GHK, 2012). Applying the same pro-
portion to today's GDP, this would equate
to approximately €780 billion in 2024 (Eu-
ropean Union, 2024). Alcohol-related health
costsin high-income countries are estimat-
ed to cost some 2.6% of GDP (WHO, 2024a),
while sugar-related diseases such as diabe-
tes generate an annual burden of around
€145 billion (IDF Europe, 2016). These fig-
ures do not merely represent moral or pub-
lic health concerns; they signal a massive
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misallocation of resources and a structural
drag on economic renewal.

Addressing these externalities is not a
constraint on growth but a condition for
it. Public and private capital that is cur-
rently absorbed by health care costs, envi-
ronmental remediation, and social welfare
responses to preventable harm could be
redirected toward innovation, clean tech-
nologies, and productive infrastructure.
As former ECB President Mario Draghi has
recently argued, the EU must mobilize up
to €800 billion annually in public and pri-
vate investment to secure its economic fu-
ture. Dealing with negative externalities is
a foundational step toward unlocking that
scale of investment.

To do so effectively, policymakers must
identify which sectors to prioritize and
how. The answer lies in targeting those in-
dustries that simultaneously impose high
external costs and offer credible paths to
structural transformation. High-emission
sectors such as energy, transport, and
heavy industry are obvious candidates. But
so too are consumer-facing sectors like to-
bacco, alcohol, and processed foods, where
targeted interventions could yield outsized
health and productivity gains.

This paper builds the case for industrial
policies that directly tackle these burdens.
It offers a framework for prioritizing sec-
tors, compares the merits and limitations of
market-based and command-and-control
tools, and draws lessons from successful
policy experiments in Europe and beyond.
The goal is not simply to reduce harm but
to convert that reduction into a catalyst for
innovation, resilience, and long-term com-
petitiveness.

This paper proceeds as follows. The initial
epigraph called “Tools of industrial trans-
formation: mandates and market mecha-
nisms” elaborates on the two different
ways of governmental interventions into
the economy, a mandate-based “com-
mand and control” approach or an incen-
tive-based “market approach”. The next
epigraph, “Case studies of industrial poli-
cies in markets with negative externalities”
provides four comprehensive case studies
of measures taken to transform industries

with high external effects into flourishing
and green sectors. Moreover, the following
epigraph, “Rethinking pigouvian taxation”
discusses potential improvements in the
market-based approach of Pigouvian taxa-
tion. The last epigraph recommends policy
responses. The article ends with conclu-
sions.

TOOLS OF INDUSTRIAL
TRANSFORMATION: MANDATES AND
MARKET MECHANISMS

Europe’s weak economic performance has
become a defining challenge for the conti-
nent. Since the financial crisis, the Europe-
an Union has consistently underperformed
relative to its global peers, not only in GDP
growth terms, but also in investment lev-
els, technological dynamism, and indus-
trial renewal. While the United States has
combined aggressive fiscal expansion with
robust innovation ecosystems, and China
has pursued a state-led industrial strategy
on an unprecedented scale, the EU has re-
mained constrained by fragmented gov-
ernance, limited fiscal coordination, and
cautious regulatory frameworks. As a re-
sult, Europe risks falling further behind in
critical industrial sectors, from clean energy
and digital technologies to health and mo-
bility. The consegquences are not merely fi-
nancial: strategic dependencies, weakened
productivity, and rising political fragmenta-
tion all stem from the inability to renew the
industrial base.

Reversing this trend requires more than
marginal policy adjustment. It demands
a structural transformation of the EU’s in-
dustrial landscape: One that promotes in-
novation, attracts private investment, and
addresses the growing drag of negative ex-
ternalities. The EU currently remains heav-
ily reliant on mature industries with low in-
novation intensity. These sectors are often
shielded by legacy regulation and slow to
adapt to technological disruption. At the
same time, the EU's dense regulatory envi-
ronment, while designed to safeguard citi-
zens and the environment, can suppress in-
novation by creating compliance burdens
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that deter experimentation and reduce the
payoff from investing in transformation.

Meanwhile, the costs of inaction are mount-
ing. Climate-related damages between
2021 and 2023 alone have been estimated
at €162 billion within the EU (European
Environment Agency, 2024). Unhealthy
consumption patterns, among others un-
healthy diets, alcohol consumption, and
smoking, contribute to substantial pro-
ductivity losses and health care burdens,
with estimated costs exceeding USD 8
trillion every year, according to the United
Nations Food and Agriculture Organiza-
tion (FAQ, 2024). These negative externali-
ties do not simply affect well-being; they
directly undermine the EU’s capacity to
invest in growth. Fiscal resources are con-
sumed by health crises and environmental
remediation. Innovation capital is diverted
from high-potential sectors to managing
preventable damage. Productivity is dam-
aged by preventable illness, emissions, and
infrastructure degradation. In this context,
externalities are not merely social or envi-
ronmental failures, they are economic con-
straints. In light of these negative externali-
ties, industry transformation should focus
on sectors with the largest greenhouse gas
emissions and, in the realm of health issues,
on the sectors that use alcohol and tobacco
for their products.

If Europe is to regain its competitive edge, it
must target these externalities not just with
mitigation policies, but with transformative
industrial strategies. Addressing harmful
outputs must take place together with cre-
ating new, cleaner, and more productive in-
dustrial pathways. The most effective route
forward is not to dismantle regulation, but
to reshape it and to combine it with target-
ed publicinvestment and innovation incen-
tives. That means moving beyond reactive
regulation and toward a forward-looking
industrial policy that directly confronts the
sources of long-term economic decline.

This paper contributes to that objective by
firstexamining the policy instruments avail-
able to governments aiming to transform
industries marked by high external costs.
The next section outlines and compares
market-based tools and command-and-
control approaches, assessing their ability

to reduce externalities while encouraging
innovation, and considering the trade-offs
that shape their political and economic fea-
sibility.

To effectively transform industries that gen-
erate significant negative externalities, pol-
icymakers can draw on two main catego-
ries of intervention: command-and-control
regulation and market-based instruments.
Both approaches aim to reduce harmful
outputs and external effects while acceler-
ating industrial transformation. However,
the channel of impact is widely different:
‘Command and control’ measures use ac-
tion-based policy interventions that shall
regulate a certain behavior (Blackman et
al., 2018). Examples are technology or car-
bon emission Minimum or maximum lev-
els that must not crossed.

In contrast, market-based instruments are
policy interventions targeting certain out-
comes rather than actions. In the context
of climate policies, market-based instru-
ments may limit, for instance, the amount
of carbon emissions (the outcome) but do
not specify how this goal should be reached
by firms and consumers (Blackman et al,
2018). There is evidence that market-based
interventions are more efficient and that
combinations of market and “command
and control” mechanisms are worse as they
negatively interact, i.e, interfere with each
other (see, eg, Tuladhar et al. 2014). Still,
most states apply a mix of both types of
measures. Hence, the current policy-mak-
ing habits demand the designing of coher-
ent combinations able to align incentives,
create enforceable standards, and enable
innovation.

Command-and-control regulation relies
on direct mandates, for example, bans,
emissions ceilings, minimum performance
standards, or mandatory technology adop-
tion. These instruments offer a high degree
of regulatory certainty, making them par-
ticularly suitable for situations where time
is short, the harms are clear, or market in-
centives are insufficient. In sectors like en-
ergy, transport, or construction, such regu-
lations have played a key role in pushing
out outdated technologies and raising the
baseline of environmental and safety per-
formance. The EU's fleet-wide carbon emis-
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sion standards for vehicles, for instance,
have significantly reduced average emis-
sions across the bloc.

The appeal of command-and-control tools
also lies in their visibility: they are easy to
communicate and can create the political
momentum needed to overcome resis-
tance from entrenched industries. Howev-
er, their limitations are equally clear. They
can be rigid, reducing flexibility for firms to
choose cost-effective compliance strate-
gies. Poorly designed standards may lock
in suboptimal technologies or discourage
experimentation. Furthermore, administra-
tive complexity and enforcement costs can
be significant, particularly in fragmented
regulatory environments like the EU.

Market-based instruments operate differ-
ently. They aim to internalize external costs
by adjusting price signals and, as a result,
incentivizing actors to change behavior in
response to economic logic. Examples in-
clude Pigouvian taxes (on carbon, alcohol,
or sugar), tradable permit systems (such
as the EU Emissions Trading System), and
innovation subsidies. When well-calibrat-
ed, these tools offer efficiency: they allow
firms to find the most cost-effective path
to compliance while encouraging ongo-
ing improvement rather than mere rule-
following.

Moreover, market-based approaches have
the advantage of being dynamic: they re-
ward frontrunners and penalize laggards,
creating continuous pressure for techno-
logical upgrades. Importantly, they can also
generate fiscal revenues that can be rein-
vested into innovation, infrastructure, or
compensation for vulnerable groups. How-
ever, they are not without challenges. Set-
ting the right price level is technically and
politically difficult. Behavioral responses
may be weak if prices are too low or elastici-
ties too high. Moreover, such instruments
can be regressive unless accompanied by
redistribution or earmarked social invest-
ment.

Ultimately, both approaches are essen-
tial. Regulation provides the floor; market
mechanisms shape the incentives above
it. Transformation requires not only push-
ing harmful practices out of the market but

also creating the conditions under which
new models can emerge and scale. Indus-
trial policy must therefore work across both
fronts: Setting clear boundaries for the sta-
tus quo while opening space for the tech-
nologies and business models of the future.

The following section examines how this
dual approach has worked in practice,
drawing on case studies from Europe and
beyond to extract lessons on effectiveness,
efficiency, and political feasibility.

CASE STUDIES OF INDUSTRIAL
POLICIES IN MARKETS WITH
NEGATIVE EXTERNALITIES

While the theoretical toolbox for manag-
ing negative externalities is well developed,
it is the practical application of policy that
determines impact. The following case
studies illustrate how industrial policy can
be deployed, sometimes through taxation,
sometimes through public investment,
and often through a mix of both, to trans-
form sectors burdened by externalities into
drivers of sustainable growth.

The cases cover five distinct domains:
transportation (Norway), energy produc-
tion (Denmark), fossil fuel consumption
(British Columbia), tobacco consumption
(Sweden) and renewable energy manu-
facturing (Spain). Each demonstrates how
governments can shape markets through
fiscal incentives, regulation, or strategic in-
vestment, whether by shifting consumer
behavior, crowding in private capital, or
supporting domestic industry. At the same
time, the cases reflect the tensions and
trade-offs that arise between environmen-
tal goals and fiscal balance, between reg-
ulatory ambition and institutional adapt-
ability, and between transformation and
unintended consequences.

While the first four cases showcase suc-
cessful trajectories of industrial transfor-
mation underpinned by coherent, evolving
policy mixes, the fifth, Spain's solar feed-in
tariff collapse, offers a critical counterpoint.
It illustrates how ‘command and control’
policies (even if well-intentioned) can un-
ravel in the absence of policy credibility,
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adaptive design, and fiscal foresight when
exposed to exogenous shocks and institu-
tional weaknesses.

These examples offer more than isolated
success stories or cautionary tales. Taken
together, they show what it takes to make
industrial policy work in complex, politi-
cally contested domains: alignment of fis-
cal tools and regulatory frameworks, clarity
of purpose, long-term commitment, and
a market-based policy architecture that
aligns economic incentives with societal
goals while remaining robust to shocks and
course corrections.

Case Study 1: Norway'’s electric
vehicle policy

Norway's success in promoting electric ve-
hicles (EVs) is often viewed as a textbook
case of regulatory ambition. It reflects a hy-
brid industrial policy, combining Pigouvian
incentives with targeted non-price regula-
tion. The Norwegian government levied
high taxes on internal combustion engine
(ICE) vehicles while offering full exemp-
tions from VAT, registration fees, and road
tolls for electric cars. These fiscal incentives
were complemented by non-monetary ad-
vantages such as access to bus lanes and
subsidized public charging infrastructure.

The results have been transformative: by
2024, nearly 89% of new car sales in Nor-
way were fully electric, marking the highest
EV penetration rate in the world (Adomai-
tis, 2025). The policy has not only reduced
emissions but also catalyzed a shift in au-
tomotive manufacturing, distribution, and
energy infrastructure. However, the strat-
egy has come at a fiscal cost, with foregone
tax revenue prompting recent revisions to
the incentive structure (OECD, 2022)

EVs are exempt from import taxes and the
25% value-added tax (VAT), significantly
reducing the purchase price compared to
conventional vehicles. Furthermore, they
benefit from half price for road tolls, ferry,
and parking fees. Beyond fiscal incentives,
the government spent the public budget
on investments in nationwide charging in-

frastructure to alleviate range anxiety and
support EV usage (OECD, 2022).

These regulatory measures have led to a
dramatic increase in EV adoption. In 2024,
88.9% of new cars sold in Norway were
fully electric, up from 82.4% in 2023, which
already meant a lion's share of electric ve-
hicles among all new-car sales. This shift
has significantly reduced greenhouse gas
emissions from the transportation sector
and positioned Norway as a model for EV
integration. While the policy has been suc-
cessful in promoting EV adoption, it has
also resulted in decreased tax revenues
from vehicle sales. The government is now
exploring adjustments to the incentive
structure to balance environmental goals
with fiscal sustainability (OECD, 2022).

Case Study 2: British Columbia’s
carbon tax

British Columbia (BC), Canada, implement-
ed a revenue-neutral carbon tax in 2008,
aiming to reduce greenhouse gas emis-
sions through market-based mechanisms.
The tax applies to the purchase and use of
fossil fuels, effectively putting a price on car-
bon emissions. Beck and coauthors (2015)
summarize the policy's key features as fol-
lows: Initially, the price per ton of carbon
emission was set to CAD$ 5, but steadily in-
creased and reached an amount of CAD$
30 per ton in 2012. Important for consum-
ers as well as producers is revenue neutral-
ity. All revenues generated from the carbon
tax are returned to residents and business-
es through reductions in other taxes, such
as personal and corporate income taxes.
While some 60% went to business, the re-
maining 40% of the tax income was trans-
ferred back to private households.

By doing so, the Pigouvian carbon tax
achieved two major goals. It did not only
affect consumer behavior by channeling
their consumption decision towards more
eco-friendly options. It also financed a cut
in corporate taxes, which made firms in
British Columbia more competitive.

Despite the policy's effectiveness, public
awareness of the tax rebates has been lim-
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ited. Surveys indicate that many residents
are unaware of the financial benefits they
receive, which could undermine long-term
support for the carbon tax (Mildenberger et
al,, 2022).

Case Study 3: Denmark’s wind
energy sector

Denmark’s wind energy sector offers a text-
book example of how consistent industrial
policy, public-private collaboration, and
long-term regulatory commitment can
transform a domestic market into a global
leader in clean technology. As an analysis of
the UNFCCC Technology Executive Com-
mittee (2023) of the United Nations re-
ports, the Danish government established
a concerted initiative in response to the oil
shocks of the 1970s. It began investing in re-
newable energy R&D, using revenue from
newly introduced energy taxes to support
early-stage innovation. From the outset,
wind energy was treated not just as a cli-
mate policy tool, but as a strategic indus-
trial opportunity.

Throughout the 1980s and 1990s, Denmark
developed a dense ecosystem of support-
ive measures: feed-in tariffs that guaran-
teed stable revenues for wind producers,
public funding for turbine technology de-
velopment, and strong backing for local
energy cooperatives. Importantly, national
energy targets were translated into pre-
dictable policy frameworks that enabled
both community investment and large-
scale industrial coordination. The Techni-
cal University of Denmark played a central
role in standardizing turbine technologies
and advancing wind energy research while
emerging firms benefited from export-ori-
ented industrial policy and public support
for offshore wind deployment.

The results have been transformative. By
2022, wind and solar accounted for nearly
60% of Denmark’s electricity consumption,
with wind alone providing over half of that
sum. The country is now a world leader in
wind turbine design and offshore wind de-
velopment.

Denmark’s success can be attributed to
four key factors: a long-term industrial vi-
sion that outlasted electoral cycles; close
coordination between government, re-
search institutions, and industry; strong
public buy-in through local ownership
models; and continuous reinvestment in
innovation (van Est, 2022). In contrast to
more volatile policy regimes, Denmark's
stable and strategic approach created the
regulatory credibility needed to attract in-
vestment and build a globally competitive
clean-tech sector.

Case Study 4: Sweden’s strategy to
mitigate smoking

Tobacco smoking represents a classic ex-
ample of negative externalities, where the
additional health and economic costs in-
curred by a minority of smokers are borne
by society as a whole.

Although tobacco has long been one of
the most heavily taxed commodities, dat-
ing back to 1790 in the United States (Lynch
& Bonnie, 1994), it was not until the 1990s,
with the emergence of the economics of
tobacco, that cigarette taxation was explic-
itly framed as a Pigouvian tax (Reubi, 2013).
Since then, global smoking prevalence has
steadily decreased, suggesting some effec-
tiveness of Pigouvian taxes on combustible
tobacco (WHO, 2024).

However, smoking remains a major driver
of preventable deaths worldwide, with ap-
proximately 700,000 annual fatalities in Eu-
rope alone. This indicates that traditional
tobacco regulation, primarily through taxa-
tion, is insufficient to fully mitigate nega-
tive externalities and sustainably transform
consumer behaviors and industry practic-
es.

A fundamental limitation is the reality of
consumer behavior: individuals have genu-
ine needs and desires, including tobacco
use and other leisure products. Incremen-
tally increasing taxes to curb consumption
can resemble a paternalistic, gradual, pro-
hibition. However, this does not eliminate
the underlying demand. Instead, it creates
a demand vacuum frequently filled by il-
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licit products, where state control is limited,
and smoking prevalence may not sustain-
ably decline.

In contrast, Sweden provides a successful
alternative model. The country employs a
differentiated taxation strategy that incen-
tivizes smokers to abandon combustible
cigarettes in favor of less harmful alterna-
tives such as Snus, a smokeless tobacco
product that provides nicotine without
combustion-related harm and supports
smoking cessation (PHAS, 2024a).

The outcomes of Sweden's approach are
compelling. The country has achieved the
lowest smoking rates in Europe, with dai-
ly smoking prevalence dropping to just
53% in 2024, approaching the smoke-free
threshold of 5% (PHAS, 2024b).

Sweden'’s case demonstrates how Pigouvi-
an taxes can be used to funnel demand and
guide consumer preferences to ultimately
transform the industry towards alternative,
less damaging, products. This shift in de-
mand, in turn, mandates an adaptation of
the supply side.

Case Study 5: Spain’s solar feed-in
tariffs

Spain's early leadership in solar photovolta-
ic (PV) deployment stands as a cautionary
tale of how industrial policy can backfire
if not paired with fiscal discipline, adap-
tive design, and regulatory credibility. In
the mid-2000s, the Spanish government
introduced one of the world's most gener-
ous feed-in tariff (FiT) schemes to promote
solar electricity. These tariffs guaranteed
long-term, above-market prices for elec-
tricity generated from PV installations, of-
fering investors both price certainty and
low risk. The annual installed capacity no-
tably increased in 2006 (103MW) and 2007
(544MW) and drastically surged to 2708
MW installed capacity in 2008. This was re-
lated to the generous subsidies but also re-
sulted in a tariff deficit that grew relatively
speaking by 50% from 2007 to 2008 and by
some EUR 5 billion every year from 2007 to
2011 (Del Rio & Mir-Artigues, 2014).

Yet this rapid growth revealed the fragil-
ity of command-and-control approaches
when poorly calibrated. The FiT scheme op-
erated through fixed administrative prices,
rather than market-determined levels or
responsive caps. Crucially, there were no
dynamic adjustment mechanisms to mod-
erate installation rates or align incentives
with fiscal constraints. When the 2008 fi-
nancial crisis triggered sharp budgetary
contractions, the government retroactively
abolished the fixed-guaranteed tariffs for
existing installations, a move that shattered
investor confidence (Castro-Rodriguez, F. &
Miles-Touya, 2023).

This case illustrates a broader limitation of
command-and-control industrial policies:
while they can mobilize investment rap-
idly, they often lack the built-in flexibility to
adjust to exogenous shocks or cost reduc-
tions. Fixed tariffs, like other rigid regulatory
instruments, are vulnerable to over-com-
pensation, boom-bust cycles, and political
reversals. Without mechanisms for price
discovery, automatic degression, or clear
sunset clauses, such policies may inflate ex-
pectations that become politically unsus-
tainable.

In Spain’s case, the policy reversal not only
undermined the domestic solar industry
but also damaged the credibility of the
broader clean energy transition. By contrast
to market-based mechanisms like auctions
or carbon pricing, which tend to evolve with
market conditions, Spain's administratively
set tariffs failed to adapt and ultimately col-
lapsed under their own weight.

The lesson is clear: even well-intentioned
interventions must be designed with pol-
icy durability in mind. Regulatory stability,
adaptive design, and fiscal foresight are
preconditions for effective, long-term in-
dustrial transformation.

Corollary

Taken together, these cases underscore a
central lesson: successful industrial trans-
formation is not the result of choosing the
“right” instrument in abstract terms, but of
tailoring interventions to context, comple-
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menting fiscal tools with regulatory fore-
sight, and maintaining public legitimacy
over time.

Norway's EV strategy succeeded because
Pigouvian logic was embedded in a broad-
er industrial policy, namely one that coor-
dinated public investment, infrastructure
support, and social acceptance. British
Columbia's carbon tax shows how market
mechanisms can reduce emissions with-
out harming competitiveness, provided
revenues are transparently recycled. Den-
mark’s wind sector demonstrates the pow-
er of stable, coordinated policy to create
not only clean energy but competitive in-
dustrial ecosystems. Sweden has success-
fully transformed consumer preferences
by nudging demand towards nicotine al-
ternatives instead of prohibitively enforc-
ing abstinence through taxation, thereby
effectively mitigating negative externalities
associated with smoking.

By contrast, Spain’'s solar FiT collapse reveals
what happens when regulatory ambition is
decoupled from institutional adaptability
and fiscal planning. The policy succeeded in
mobilizing investment at scale but failed to
build the structures needed to sustain that
investment over time. Its command-and-
control logic, rooted in fixed administrative
pricing, lacked mechanisms to moderate
overshooting or adjust incentives dynami-
cally. The result was a collapse in investor
confidence and long-term damage, be-
yond the single case of the solar industry, to
the credibility of Spain's cormmitment to in-
tertemporally consistent economic policy.

None of these examples relied solely on
textbook prescriptions. The successful cas-
es worked because policymakers designed
instruments with transformation in mind,
adapted over time, and built coalitions
across government, industry, and society.
They recognized that effective industrial
policy is less about ideological alignment,
ie, “market vs. state” and more about in-
stitutional design, timing, and credibility.
Conversely, Spain's experience highlights
the risks of rigidity, volatility, and political
overreach when industrial policies are not
equipped to evolve.

As the EU considers how to steer high-ex-
ternality sectors through economic, tech-
nological, and environmental transitions,
these lessons are essential: success de-
pends not on policy orthodoxy, but on co-
herence, credibility, and commitment, i.e,
qualities that must be built into policy ar-
chitecture right from the beginning. Indus-
trial policy should not just direct capital. It
must also inspire confidence that the rules
of the game will remain stable enough to
justify long-term investment in transforma-
tion.

RETHINKING PIGOUVIAN TAXATION

Pigouvian taxes remain one of the most
powerful tools for internalizing negative
externalities. By raising the cost of harmful
goods or activities, they reduce consump-
tion and encourage the shift toward less
damaging alternatives. However, to func-
tion as an effective instrument of industrial
transformation, Pigouvian taxation must
be designed and implemented not as a
static price signal but as part of a dynamic
policy pathway.

A common misconception is that taxation
alone will eliminate demand for harmful
goods. In reality, demand does not disap-
pear. It can shift. Without the right frame-
work designed to guide this shift, taxation
may result in redirecting consumers to-
ward more harmful alternatives. To avoid
such outcomes, demand must be actively
“funneled” toward more desirable substi-
tutes, both through incentives and the cre-
ation of enabling infrastructure and proper
regulation.

Moreover, Pigouvian taxation is often criti-
cized for the difficulty of precisely quantify-
ing the social cost of externalities. If the tax
is set too lowy, it fails to alter behavior mean-
ingfully; if too high, it may create excessive
burdens or unintended spillovers. Thus,
Pigouvian taxes should be understood as
evolving instruments, not fixed solutions.
They must be regularly reviewed and ad-
justed to reflect scientific understanding,
technological development, and industrial
readiness while providing predictability
and planning security to affected sectors.
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This allows firms time to adapt, reallocate
capital, and invest in R&D, rather than sim-
ply absorbing the cost or passing it on.

Crucially, Pigouvian taxes are most effec-
tive when less harmful substitutes are avail-
able but not yet widely accepted. In these
cases, taxes can play a dual role: discour-
aging harmful consumption and funding
the transformation needed to scale alter-
natives. Revenues should be strategically
recycled, e.g. into public research, innova-
tion hubs, infrastructure investment, or
consumer incentives for adopting cleaner
technologies. British Columbia's carbon
tax, which reinvests revenue into tax cred-
its and clean energy projects, provides a
successful example of how transparent re-
cycling can build legitimacy and reinforce
behavioral change (Beck et al,, 2015).

Recent  behavioral research  further
strengthens the case for such a dynamic
design. Taxes do not merely shift consump-
tion patterns. They can reshape consumer
preferences over time through mecha-
nisms such as path dependence, familiarity,
and shifting social norms. Even when exter-
nally motivated initial behavioral changes
often evolve into internalized habits, espe-
cially when supported by visible public in-
vestment and peer uptake. In Norway, this
dynamic played out in the EV market. Al-
though EVs initially faced resistance due to
range limitations and weak infrastructure,
targeted taxation of combustion vehicles,
combined with incentives and infrastruc-
ture expansion, created a feedback loop
that changed both the industry and con-
sumer norms. Today, EVs dominate new car
sales in Norway, with associated emissions
falling sharply (Adomaitis, 2025, OECD,
2022).

To extend the impact of Pigouvian taxation
across sectors, a more systematic, damage-
based approach to tax design is needed.
Currently, only a handful of industries
are consistently targeted. Expanding this
framework to other sectors with demon-
strable externalities, based on a consistent
assessment methodology, would enhance
policy coherence and economic efficiency.
Such a taxonomy would also enable priori-
tization, ensuring that industries with the

highest social costs and the clearest paths
to transformation are addressed first.

Finally, Pigouvian taxation must be em-
bedded in a regulatory environment con-
ducive to innovation. Without adjustments
to broader frameworks, such as the overly
rigid application of the precautionary prin-
ciple, firms may face contradictory signals:
punished for current practices but unable
to scale alternatives. A more flexible, inno-
vation-enabling regulatory foundation is
therefore a necessary complement to fiscal
disincentives.

Altogether, Pigouvian taxes are not stand-
alone solutions, but levers within a broader
transformation strategy. Their success de-
pends on how well they are coordinated
with reinvestment mechanisms, regulatory
adaptation, and the promotion of viable al-
ternatives. Without such complementary
measures, taxes risk being politically frag-
ile, economically inefficient, and socially
regressive. With them, however, they can
unlock powerful dynamics of industrial
change.

POLICY RECOMMENDATIONS

An industrial policy aimed at addressing
negative externalities must go beyond sin-
gular instruments. While Pigouvian taxa-
tion remains a cornerstone in correcting
harmful market signals, its impact depends
on how it is embedded within a broader
strategic framework. The following four
policy levers - effectiveness, efficiency,
feasibility, and regulatory reform - should
guide the design and implementation of
future initiatives.

Effectiveness: expanding Pigouvian taxa-
tion is essential but insufficient on its own.
Experience across sectors and countries
shows that taxes can alter relative prices
but may fall short in the presence of ad-
ministrative complexity, consumer resis-
tance, or unintended behavioral responses
(McMorran & Nellor, 1994; Heutel, 2020). To
strengthen their transformative potential,
Pigouvian instruments must be paired
with targeted industrial policy tools, such
as direct subsidies, innovation grants, R&D
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support, and transition financing. These
complementary measures can accelerate
the development and adoption of cleaner
technologies, reduce adjustment costs for
firms, and support systemic change where
price signals alone are too slow or politically
constrained. The goal is not to replace taxes
but to build a coordinated policy mix ca-
pable of achieving measurable reductions
in externalities while fostering industrial re-
newal.

Efficiency: strategic reinvestment of Pig-
ouvian tax revenues is critical to turning
fiscal measures into engines of transforma-
tion. Rather than allowing revenues to dis-
appear into general budgets, governments
should earmark proceeds for innovation
programs, clean infrastructure, technol-
ogy deployment, and public goods that
ease transition costs. This has both eco-
nomic and political rationale. On the one
hand, it increases the likelihood that taxed
industries and consumers can shift toward
sustainable substitutes. On the other, it en-
hances legitimacy and public buy-in, espe-
cially when the benefits are tangible and
visible. Transparent recycling also mitigates
regressivity and helps address concerns
about equity, which are key barriers to last-
ing policy support (Lucas, 2024; McMorran
& Nellor, 1994). At the same time, policy
design must anticipate unintended con-
sequences such as consumption leakage
or substitution into illicit markets. Revenue
recycling should therefore be conditioned
on the availability and accessibility of viable
alternatives, supported by accompanying
regulation and market oversight.

Feasibility: the political sustainability of
Pigouvian taxation hinges on more than
economictheory. This policy instrument de-
pends on how it is perceived and commu-
nicated. More broadly, policymakers must
resist framing Pigouvian taxes as punitive
measures. Instead, they should be cast as
collective investments in shared infrastruc-
ture, industrial renewal, and long-term
competitiveness (Lucas, 2024). Clear com-
munication, accountability mechanisms,
and demonstrable impacts are crucial to
building enduring societal consensus.

Regulatory Reform: Finally, Pigouvian tax-
ation must be accompanied by regulatory

frameworks that enable technological and
industrial evolution. This requires moving
away from rigid, overly risk-averse regulato-
ry principles toward innovation-compatible
governance. A key step is reassessing the
application of the precautionary principle
in sectors where emerging technologies
offer the potential to reduce social costs.
Where appropriate, flexible approaches
such as performance standards, regulatory
sandboxes, and outcome-based regulation
can help lower barriers to entry and accel-
erate the adoption of alternatives (Heutel,
2020). Streamlined regulatory processes
also help firms adapt to new price signals
and reduce uncertainty for long-term in-
vestment. Without such reform, even well-
designed taxes may fail to trigger systemic
change, as innovation is stifled at the point
of deployment.

In summary, Pigouvian taxation should
be seen not as a one-fits-all tool, but as a
foundational component within a broader
industrial strategy. Effective policy design
requires integrating fiscal instruments with
targeted investment, strategic revenue
use, and adaptive regulation. Only when
these elements work in concert can the EU
achieve the dual goal of reducing externali-
ties and revitalizing its industrial base for
long-term economic and environmental
sustainability.

CONCLUSION

The European Union's path to renewed
competitiveness and sustainable growth
runs through the transformation of indus-
tries that currently generate high social
and environmental costs. As this paper has
shown, negative externalities, whether in
the form of carbon emissions, public health
burdens, or environmental degradation,
are not merely policy failures but economic
liabilities that divert resources away from
innovation and productivity. Addressing
them is not a constraint, but a prerequisite
for a resilient industrial base.

Effective industrial policy must be designed
with a major transformation in mind. This
means combining Pigouvian taxation with
complementary tools: targeted public in-
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vestment, innovation incentives, and regu-
latory reform. Real-world examples, from
Norway's electric vehicle rollout to Den-
mark’'s wind industry, British Columbia's
carbon tax and Sweden's strategy to fight
smoking demonstrate how aligned, cred-
ible, and adaptive strategies can unlock pri-
vate investment, shift consumer behavior,
and build globally competitive sectors.

The challenge for the EU is not to choose
between regulation or markets, but to de-
sign policies that integrate both. Taxes
must be smartly calibrated, revenues trans-
parently recycled, and rules crafted to re-
duce uncertainty while enabling innova-
tion. If coordinated well, these instruments
can not only reduce harm but catalyze the
kind of structural renewal that Europe ur-
gently needs.

With rising global competition, limited fis-
cal space, and mounting external costs,
the stakes are clear. Industrial policy, done
right, offers Europe a lever not just to man-
age decline, but to drive future growth.
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