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T
ackling climate change and biodi-
versity loss will require government 
policies to reverse environmental 
destruction and align economic ac-
tivity with sustainability goals. Sub-
sidy-based policies feature prominently 

in current national and international policy 
discussions about ways to address these chal-
lenges. Given this, now is a critical moment 
to reassess the role of subsidies to ensure that 
not only their benefits but also their poten-
tial drawbacks are at the forefront of discus-
sions about their use and design. We suggest 
that subsidies can play an important role in 
protecting people and the planet. However, 
because subsidies can have considerable 
drawbacks, we also suggest that subsidies 
should be used cautiously to ensure that 
they are, on net, beneficial to society and the 
planet in the short and long run. Avoiding 
“lock-in” is paramount and can be achieved 
through initial design features such as time 
limits to sunset subsidies.  

Subsidies can provide powerful incentives 
to achieve environmental and sustainability 
goals. Examples include tax credits or exemp-
tions for certain types of investments or for 
purchases or production of certain goods 
[such as electric vehicles (EVs), solar or wind 
power] and government payments for con-
servation-related activities or the provision 
of ecosystem services (such as reduced de-
forestation or soil erosion). The US Inflation 
Reduction Act (IRA), which is the Biden ad-
ministration’s signature climate legislation, 
relies on billions of dollars in subsidies for 
EVs, renewable energy, and energy efficiency 
improvements. 

Because subsidies involve net positive ben-
efits for the groups engaged in the subsidized 
activity (“carrots”), they can be politically 
easier to enact than taxes and regulatory 

restrictions (“sticks”), which typically face 
strong political opposition due to the eas-
ily identifiable costs they impose on specific 
groups. Moreover, because of these targeted 
benefits, subsidies are sometimes used as a 
political tool to buy support from pivotal in-
terest groups. 

At the same time, there have been re-
peated calls to eliminate (or reform) envi-
ronmentally harmful subsidies, e.g., to the 
fossil fuel, agricultural, and fishing indus-
tries because they contribute to some of 
humanity’s largest environmental threats, 
including climate change and biodiversity 
loss (1–3). World leaders have committed to 
phasing out harmful subsidies in these sec-
tors. Over a decade ago, the leaders of the 
G20 committed to phasing out inefficient 
fossil fuel subsidies, and recently the World 
Trade Organization’s Agreement on Fisher-
ies Subsidies and the Kunming-Montreal 
Global Biodiversity Framework committed 
to reducing harmful subsidies. 

Eliminating subsidies is not easy, though. 
The features that make subsidies easier to 
enact also make them difficult to undo. Un-
like taxes and regulatory restrictions, once 
enacted, subsidies can create a concentrated 
and powerful group of beneficiaries with a 
strong interest in keeping them in place. This 
can make it difficult to eliminate or reform 
subsidies even when they are harmful from 
a broad societal perspective. For example, 
despite the G20 commitment, estimates in-
dicate that explicit fossil fuel subsidies were 
$1.3 trillion globally in 2022 (2).

NET BENEFITS TO SOCIETY 
Subsidizing a given activity can yield net 
benefits not only for the direct beneficiaries 
but also for society as a whole—and thus in-
crease overall economic efficiency—when the 

subsidized activity generates positive, but 
uncompensated, spillover effects (“positive 
externalities”)  and the gains from encourag-
ing the activity exceed losses that might arise 
from funding the subsidy payments. Posi-
tive externalities can provide a justification 
for government subsidies for conservation 
and some subsidies for transitioning away 
from fossil fuels. For example, subsidizing 
research and development (R&D) of new 
battery storage technologies can be justified 
on this basis because it generates knowledge 
that benefits society as a whole and not just 
the developers. Likewise, subsidizing the 
adoption of existing technologies such as EV 
charging stations can be justified if adoption 
generates network effects that benefit soci-
ety more broadly (4). 

By contrast, when a given activity gen-
erates negative spillover effects (“nega-
tive externalities”), a similar argument 
implies that it should be taxed instead 
(or controlled through a cap-and-trade 
market mechanism). An important ques-
tion is whether activities that reduce a 
negative externality, such as renewable 
energy production and EV purchases that 
replace gas-powered vehicles, should also 
be subsidized. If there are no other market 
inefficiencies, it would be better from an 
economic efficiency perspective to instead 
tax the activities that are generating the 
negative externalities (through, e.g., a car-
bon tax). However, if this is not possible for 
political or other reasons, then subsidizing 
a product that reduces negative externali-
ties might be justified as a “second best” al-
ternative, depending on its overall impact. 

When products like automobiles or elec-
tricity can be provided in multiple ways (e.g., 
EVs or gas-powered cars, electricity produc-
tion from fossil fuels or renewables), subsi-
dizing the more environmentally friendly 
version can increase the share of the market 
that is “clean” rather than “dirty.” For a given 
market size, this shift in market shares can 
generate environmental benefits. The extent 
of the environmental gain depends, how-
ever, on how clean the subsidized product is 
relative to the alternative. For example, the 
overall environmental benefits from an in-
crease in the EV market share depend criti-
cally on how the electricity used to power 
those vehicles is generated. Estimates sug-
gest that in most places, EV displacement 
of gasoline-fueled vehicles would reduce 
greenhouse gas emissions (5). However, in 
terms of local air pollution, the environ-
mental impacts of switching from gasoline-
fueled cars to EVs vary considerably by 
location. Those impacts are estimated to be 
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beneficial in places like California (where 
local damages from gasoline vehicles are 
high and electricity production is relatively 
clean) but harmful in places like North Da-
kota (where the opposite is true) (5). This 
highlights the importance of considering 
the potential interconnectedness of subsi-
dies (here for EV purchases and renewable 
energy production) when evaluating their 
impacts to ensure that, for a given market 
size, a shift to “cleaner” products will gener-
ate environmental benefits overall (6).  

CONCERNS ABOUT USING SUBSIDIES
Although positive spillover effects can jus-
tify the use of subsidies, there are important 
potential drawbacks to their use that war-
rant careful consideration before subsidies 
are used. 

Expanding market size
Subsidies can affect not only market shares 
but also market size, which can offset some 
of the potential gains from subsidies that 
shift the market to cleaner activities or 
products. Subsidies tend to reduce market 
prices, resulting in increased production 
and consumption. For example, subsidiz-
ing electricity production by renewable 
sources will reduce the price of electricity 
for consumers and result in an increased 
demand for electricity. Even if the increase 
in demand is fully met by cleaner renew-
ables, there will be environmental costs be-
cause renewable energy production still has 
environmental impacts (7, 8). Notably, the 
negative effect of market size would not oc-
cur if the market share of renewables were 
shifted through a tax on fossil fuels rather 
than a subsidy to renewable energy, because 
a tax-based policy would efficiently shrink 
rather than expand the market. Market ex-
pansion also would not arise from subsidies 
that are designed not to “green” the energy 
supply but rather to reduce energy demand, 
such as subsidies that increase energy ef-
ficiency (e.g., purchases of energy-efficient 
appliances). Although improving energy 
efficiency can also trigger an increase in 
demand or use of a product (the “rebound 
effect”), evidence suggests that increases in 
efficiency still lead to overall reductions in 
energy demand (9).

Similarly, subsidizing activities that lead 
to greater production of EVs will have nega-
tive environmental impacts as well, for ex-
ample, from increased mining of lithium 
for batteries. In addition, subsidizing EVs 
will make vehicle ownership less expensive, 
which can lead to an increase in the demand 
for vehicles. Increased vehicle use can have 
many harmful effects beyond those caused 
by combustion of fossil fuels, such as acci-
dents and congestion. These market expan-

sion effects would not occur if the subsidies 
were targeted toward public transportation 
rather than “greening” the vehicle fleet.

Use of public funds and additionality
Subsidies are not cost-free for governments. 
In some cases, government costs take the 
form of direct outlays (as in government 
payments for ecosystem services), while in 
other cases (such as tax credits), the fiscal 
costs are foregone revenues. In either case, 
there are budgetary and associated social 
costs from increased taxation or govern-
ment debt, or from the shift of available re-
sources to the subsidized activity and away 
from alternative uses.   

A key consideration when using public 
funds is ensuring that they are used wisely, 
which in the context of subsidies means 
that they incentivize additional investments 
or purchases in activities that generate posi-
tive spillover effects beyond what would 
have occurred in the absence of the subsidy 
(a concept known as “additionality”). A re-
cent study (10) estimated that more than 
half of the carbon offset subsidies approved 
for a sample of wind farms in India went to 
projects that would likely have been built 
without the subsidy. Similarly, a study of 
sales of EVs in the US (11) found that 70% 
of the federal income tax credits for EV pur-
chases went to households that would have 
purchased an EV anyway. Evidence on the 
additionality of conservation-related pay-
ments to US farmers is mixed, showing very 
high levels for payments for some practices 

(such as off-field structural practices) but 
not others (such as conservation tillage) 
(12). Additionality is not an issue for tax-
based policies, because the government is 
not paying for projects or activities. 

Negative environmental impacts
 Subsidies to activities that generate nega-
tive externalities and promote environ-
mental degradation or overuse of resources 
cannot be justified on economic efficiency 
grounds. Such subsidies can impose very 
large costs and tend to move society in the 
wrong direction—by increasing activities 
that cause environmental harm and making 
it more difficult to achieve climate change 

and nature-positive goals and by shifting 
governmental resources away from more 
beneficial uses.  

 Subsidies are enacted for a variety of rea-
sons, such as income support, which may 
have little to do with the environment. Yet 
they can have large environmental costs. 
For example, there is widespread recog-
nition that the over $1 trillion worth of 
explicit global subsidies to fossil fuels (2) 
contribute to greenhouse gas emissions and 
more rapid climate change. Other sectors, 
such as agriculture and fishing, are also 
heavily subsidized in ways that generate ad-
verse environmental impacts. For example, 
estimates have found that agricultural in-
put subsidies have been responsible for 17% 
of nitrogen pollution, and subsidies (such 
as price supports) that promote agricultural 
production have caused 14% of global de-

70% of US federal income tax credits for electric vehicle (EV) purchases were estimated to have gone to those 
who would have purchased an EV even without the tax incentive.
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forestation (1). Likewise, nearly 70% of the 
$35.4 billion in global fishing subsidies in 
2018 provided support to enhance fishing 
capacity (for example, through subsidies 
for fuel purchases, capital investment, or 
infrastructure) that can directly contribute 
to overfishing (3). 

As with any policy, the long-term effects 
of subsidies on complex evolving social-
ecological systems are difficult to foresee. 
Unanticipated consequences are almost 
inevitable given the complexities, interac-
tions, and uncertainties in the ecological 
and socioeconomic systems in which poli-
cies operate. As a result, the impacts of sub-
sidies, as well as our understanding of their 
adverse impacts, will likely change over 
time, and a subsidy that might have initially 
been viewed as beneficial for society might 
eventually be recognized as having costs 
that greatly exceed benefits.  

Barriers to removal (“lock-in”)
The arguments against the use of harmful 
subsidies are widely recognized, but diffi-
cult for governments to act upon because 
of “lock-in.” Although unforeseen and nega-
tive environmental effects may arise from 
any government policy, the problem is es-
pecially important for subsidies because it 
is often difficult to remove subsidies once 
they are in place. For example, in the US, 
the Biden administration has made re-
peated proposals to repeal tax breaks for 
fossil fuels but so far has been unsuccessful 
in this repeal effort, leading a recent New 
York Times article to refer to these subsi-
dies as the “zombies of the tax code: im-
possible to kill” (13). 

A key feature of subsidies that makes 
them difficult to remove is that they often 
create a group with a strong vested interest 
in their continuation. Subsidy benefits are 
usually concentrated on a specific sector or 
group of producers or consumers, while the 
associated costs are diffuse. The concen-
trated economic interests that benefit from 
a subsidy are often large firms or wealthy 
individuals that can exert considerable 
political pressure to keep the subsidy in 
place (1, 14, 15). Moreover, once subsidies 
are in place, loss aversion by those receiv-
ing the subsidies may create even greater 
resistance to their removal. Whereas the 
beneficiaries of subsidies tend to be well-
organized, the diffuse group of people 
who bear small individual costs of funding 
those subsidies tend to have less motiva-
tion and coordinating capacity to oppose 
them. By contrast, taxes have nearly the 
opposite effect and are generally easier to 
eliminate.  

Another barrier to removal may arise 
when subsidies lead to lower consumer 

prices, implying that termination could 
raise prices (at least in the short run) on 
important goods, such as energy and food. 
These price increases may be needed to 
price these goods to reflect their full social 
costs but can lead to public protests, such 
as the mass protests in Ecuador in 2019 that 
followed plans to remove fuel subsidies and 
recent protests by German farmers against 
proposed cuts to diesel fuel tax breaks. The 
prospect of facing higher short-term prices 
can serve as a barrier to subsidy removal, 
unless removal or reform is accompanied 
by an explicit and trusted mechanism for 
offsetting these impacts (14). 

ADAPTIVE DESIGN AND IMPLEMENTATION 
When environmental taxes are not politi-
cally feasible, subsidies might be the best 
achievable policy available for incentiv-
izing changes needed to promote societal 
well-being and environmental sustainabil-
ity. In the context of climate change, sub-
sidies that focus on encouraging greener 
production and consumption can address 
positive spillover effects and shift market 
shares to clean energy and away from dirty 
energy, and do not face the stiff political 
opposition created by carbon taxes. In ad-
dition, subsidies that seek to reduce over-
all energy demand (through, for example, 
energy conservation) can also offset the 
negative market expansion effects of using 
subsidies to promote greener production. 

However, because impacts and policy 
goals evolve over time, when subsidies 
are used, policy-makers should incorpo-
rate plans to avoid possible lock-in. These 
should include plans for ongoing assess-
ment and reevaluation to facilitate revi-
sion, repurposing, or possible termination. 
Policy-makers can employ time limits or 
explicit phase-outs or sunsetting (such as 
the 10-year timeframe for EV subsidies un-
der the IRA) or suspension provisions con-
ditional on meeting certain criteria (e.g., 
market penetration goals). We note that 
putting in place prior restraints on subsidy 
policies can help to avoid future lock-in ef-
fects but does not help with the problem 
of past policy decisions that are already 
locked in. Here the only way forward is 
tackling the politically challenging work of 
overcoming entrenched interests in favor 
of the wider societal good. The difficulty of 
this task highlights just how important it 
is to avoid lock-in going forward. 

Subsidy reform or elimination can also 
be easier if the subsidy policy includes 
means for addressing the resulting losses 
that vulnerable groups might incur, which 
is important both for meeting equity goals 
as well as for minimizing resistance to 
change. When possible, tying reform of 

“bad” subsidies to the promotion of “good” 
subsidies can provide an opportunity to 
help those benefiting from current subsi-
dies get retooled to take advantage of the 
new subsidies, thereby reducing political 
opposition to subsidy removal. 

Although subsidies can be justified in 
some cases, their potential adverse en-
vironmental, social, and economic costs 
suggest that they should be used with cau-
tion, and only after considering alternative 
feasible ways to achieve policy objectives. 
The imperative to address climate change 
and biodiversity loss, however, highlights 
the urgency of policy reforms. Properly 
designed subsidies can play an impor-
tant role in promoting the needed trans-
formational change. A cautious approach 
to the use of subsidies, with mechanisms 
built in for possible reform or termination 
over time, would be an important step to-
ward addressing pressing environmental 
concerns while at the same time avoiding 
long-run lock-in of inefficient government 
subsidies.        j
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