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I. Introduction

Electric vehicles (EVs) are central to de-
carbonization efforts, yet their adoption is
shaped by trade policy. In recent years, the
United States has imposed steep tariffs on
Chinese-made EVs, rising from 25% in 2018
to 100% in 2024. While framed as indus-
trial policy, these restrictions have environ-
mental consequences that remain underex-
amined. This paper uses a panel of inter-
national sales data, tariff rates, and emis-
sions assumptions to estimate the climate
cost of unrealized EV purchases and mon-
etize this gap using standard social cost of
carbon metrics.

II. Background, Policy, and Political
Context

Both the Trump and Biden administra-
tions imposed tariffs on Chinese EVs cit-
ing national security and industrial compet-
itiveness, not climate alignment. The Biden
administration’s 2024 increase to 100% co-
incided with Inflation Reduction Act subsi-
dies for domestic producers, doubling down
on protectionist strategy while excluding
low-cost imports.

The resulting exclusion carries measur-
able climate consequences. As an exam-
ple, BYD, China’s world-leading EV pro-
ducer scaled rapidly in Europe where trade
barriers were modest, selling over 100,000
EVs by 2024. In contrast, BYD sold zero
consumer vehicles in the U.S., where tar-
iffs restricted entry. Each EV sale avoids
an estimated 35 metric tons of CO, over
its lifetime (ICCT, 2023), but this abate-
ment is only realized if the EV displaces
an internal combustion vehicle (ICV). If,
instead, a BYD sale would have replaced
another EV (e.g., a Chevy Bolt), the net
emissions savings would be negligible. Our
estimates assume a substantial share of for-

gone BYD sales would have replaced ICVs,
making them upper-bound climate cost es-
timates.

This context frames our analysis: tar-
iffs on clean technologies distort more than
prices, they distort decarbonization. We
explore this mechanism empirically and es-
timate the emissions and climate cost of
blocking key EV entrants from U.S. mar-
kets.

ITII. Economic Mechanism and Welfare
Implications

Tariffs on EVs function as a reverse
Pigouvian tax, discouraging clean technol-
ogy adoption by raising prices. Higher im-
port costs shift consumers from EVs to
ICVs, delaying decarbonization. Figure 1
shows the standard deadweight loss trian-
gle, but EVs are not neutral goods: they
displace emissions. We highlight a second
loss, the climate triangle, which captures
forgone environmental gains.

Figure 2 illustrates this using stylized
prices: a tariff-induced jump from $28,000
to $35,000 reduces sales, creating measur-
able emissions losses. The size of this ex-
ternality depends on (1) EV-ICV emissions
differences, (2) demand elasticity, and (3)
the social cost of carbon (SCC). Unlike tra-
ditional inefficiency, this is a climate loss.

To empirically estimate the magnitude
of this distortion, we implement a fixed-
effects panel regression across five automak-
ers and three regions. This model isolates
the causal impact of tariffs on EV sales
while controlling for brand-specific and re-
gional variation. The regression provides
our baseline estimate of forgone adoption,
which we later convert into environmental
damages using the following identity:
Climate Cost = Forgone EVs

x Emissions per EV (tCO,)

x SCC (USD/tCO,)
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FIGURE 1. WELFARE LOSS FROM EV TARIFFS, INCLUDING
STANDARD DEADWEIGHT LOSS AND ADDITIONAL CLIMATE
EXTERNALITY.

Here, 35 metric tons represents lifetime
avoided CO, per EV (ICCT, 2023), and $56
is the baseline SCC per ton (U.S. Intera-
gency Working Group, 2023). This formula
links the empirical drop in EV adoption di-
rectly to welfare losses.

While the regression serves as our main
identification strategy, we also include
stylized counterfactual and elasticity-based
models to provide interpretive scaffolding
and scale. We simulate a scenario where
BYD, excluded from the U.S. market, sells
one-third of its European volume in the
U.S., using a conservative benchmark based
on market structure and precedent (Good-
CarBadCar, 2023). This counterfactual
supports and contextualizes the regression
estimates. Tariffs are treated not only as
trade tools but as climate-relevant policies
with measurable externalities.

IV. Data and Methodology

We construct a novel panel dataset of an-
nual electric vehicle (EV) sales by brand,
region, and year from 2017 to 2024 to esti-
mate the impact of tariffs on EV adoption.
The dataset spans five global automak-
ers—Tesla, BYD, Volkswagen, Hyundai,
and NIO—across three key regions: the
United States, Europe, and Canada. These
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FIGURE 2. TARIFF-DRIVEN PRICE INCREASE REDUCES EV
SALES, GENERATING CLIMATE EXTERNALITY LOSS.

firms represent a mix of Global manufactur-
ers, offering differential exposure to trade
policy regimes and enabling a clean identi-
fication strategy.

Data Construction. EV sales figures
were sourced from automaker investor fil-
ings, industry aggregators (GoodCarBad-
Car for the U.S.; ACEA for the EU), and
regional press releases. For Chinese firms,
we relied on English-translated Chinese EV
trackers and European registration data.
We excluded commercial-only EVs (e.g.,
BYD buses) to focus exclusively on the con-
sumer market. Volkswagen and Hyundai
sales were cross-validated with ACEA data
and public earnings summaries, then dis-
aggregated to isolate passenger EVs. All
data were cleaned and aggregated at the
brand-region-year level to ensure consis-
tency across observations.

Tariff Assignment. Tariff rates were
coded based on official schedules and policy
announcements. The U.S. imposed a 25%
tariff on Chinese EVs beginning in 2018, ris-
ing to 100% in 2024. Canada maintained a
baseline 6.1% rate, while the EU imposed a
standard 10% tariff, increased to 27.4% for
BYD in mid-2024 (European Commission,
2024). Each brand-region-year observation
is matched with the prevailing tariff rate
and a binary indicator for tariff exposure.
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Strengths and Limitations. Our
dataset offers several advantages. First,
by spanning five brands with heterogeneous
exposure to tariffs—including both legacy
(Tesla, Volkswagen, Hyundai) and emerg-
ing (BYD, NIO) automakers—we capture
a broad cross-section of the global EV mar-
ket. Second, the inclusion of three distinct
regions with different trade regimes (the
U.S., EU, and Canada) introduces rich pol-
icy variation, which is critical for identify-
ing the effect of tariffs. Third, construct-
ing the panel from multiple independent
sources—automaker filings, industry aggre-
gators, and international press—allows for
cross-validation and robustness.

However, several limitations remain.
Brand-level aggregation masks model-level
heterogeneity in price, range, and consumer
targeting, which could influence elasticity
estimates. For firms like BYD that do not
currently operate in the U.S. passenger EV
market, our counterfactual estimates neces-
sarily rely on assumptions drawn from for-
eign market behavior (e.g., Europe), which
may not fully account for U.S.-specific de-
mand frictions like brand perception or
dealership networks. Additionally, while we
code tariffs at the brand-region-year level,
we do not observe firm-specific compliance
strategies (e.g., local assembly, joint ven-
tures), which may partially mitigate tariff
impacts.

V. Results

To quantify the environmental cost of tar-
iffs on clean technology diffusion, we use a
fixed-effects panel regression as our primary
identification strategy and supplement it
with two supporting methods: a BYD-
based counterfactual and a stylized elastic-
ity model. Our common logic is straightfor-
ward: tariffs raise prices, higher prices re-
duce EV adoption, and lower adoption de-
lays decarbonization.

Regression-Based Estimates (Baseline)

Our main estimates come from a panel
regression across five automakers (Tesla,
BYD, Volkswagen, Hyundai, NIO) and
three regions (U.S., Europe, Canada), con-
trolling for brand, region, and year fixed ef-
fects:
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EV_Sales;s = Bo + B1 TariffApplied,,.,
+ Bo( TariffApplied,,, x Tesla;)
+77,+6r +6t+€irt

As shown in Table 1, the coefficient 8, =
—58,470 suggests that tariffs are associated
with a reduction of approximately 58,470
EVs annually. The Tesla interaction term
By = 121,800 points to significant brand-
specific insulation, likely due to Tesla’s
U.S. production base and brand strength.
Tesla’s preference in recorded regions is un-
surprising, as Teslas are not sold in China,
owing to reciprocal tariffs and government
security concerns.

While not statistically significant at con-
ventional levels, the point estimates remain
economically meaningful. Disaggregating
the total, we estimate that BYD alone may
have lost between 26,000 and 37,000 annual
U.S. sales.

Counterfactual Benchmark: BYD Market
Entry

To triangulate our regression findings, we
construct a counterfactual scenario in which
BYD enters the U.S. market absent tariff
barriers. We conservatively assume BYD
would have captured one-third of its Euro-
pean sales volume from 2021-2024, yielding
an estimated 53,667 forgone EVs.

This 1:3 benchmark accounts for struc-
tural frictions: limited brand recognition,
sparse charging infrastructure, and height-
ened geopolitical scrutiny. Demand-side
constraints further reinforce its conserva-
tiveness.  Small vehicles comprise just
8.2% of U.S. auto sales compared to 19%
in Europe (IEA, 2023), diminishing mar-
ket fit for BYD’s compact EV portfolio.
Cross-industry parallels also exist—Chinese
smartphone brands hold 32% of the Euro-
pean market but remain below 10% in the
U.S., with Xiaomi at just 3.3% as of May
2025 (Statista, 2024).

This counterfactual aligns closely with
the regression-based range of 26,000-37,000
forgone BYD sales and helps substantiate
the broader pattern of tariff-induced adop-
tion loss. Sensitivity scenarios at 10% and
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Climate Cost of Tariff under Alternative Market Entry Scenarios
$323.4M

$196.0M

Climate Cost (Millions USD)
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FIGURE 3. CLIMATE COST OF FORGONE EV SALES UN-
DER ALTERNATIVE BYD MARKET ENTRY SCENARIOS (AS
A PERCENTAGE OF EUROPEAN SALES). ESTIMATES RE-
FLECT LIFETIME EMISSIONS FORGONE (35 TONS/EV) AND

A SOCIAL COST OF CARBON OF $56/TON.
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FIGURE 4. ESTIMATED annual CLIMATE COST OF FOR-
GONE BYD EV ADOPTION UNDER VARYING SCC ASSUMP-
TIONS.

TABLE 1—REGRESSION RESULTS: TARIFF EFFECTS ON EV SALES (WITH BRAND INTERACTION)

Variable Estimate
Intercept 47,652.75
Tariff_Applied -58,470.00
Tariff_Applied x Tesla 121,800.00
Brand = Tesla 124,100.00
Region = Europe 65,500.00
Region = US 133,900.00

20% market capture yield proportionally
smaller estimates (Figure 3), underscoring
the robustness of our core conclusion.

Climate Cost of Forgone Adoption

Each EV avoids approximately 35 metric
tons of CO, over its lifetime. Translating
forgone adoption into environmental costs
using three SCC benchmarks—$51, $100,
and $190—we estimate:

e Regression range (26,000-37,000
vehicles): 910,000-1.3M tons COy —
$46.4M — $247M

e Counterfactual (53,667 vehicles):
1.88M tons CO,; — $95.9M —
$356.9M

As shown in Figure 4, climate costs scale
sharply with SCC assumptions. All esti-
mates are consistent with EPA benchmarks
for lifetime vehicle emissions (EPA, 2022).
Together, the regression and counterfac-
tual analysis tell a consistent story: tariffs

Std. Error
3,023.81
43,300.00
85,700.00
23,300.00
25,900.00
26,600.00

t-Stat
15.76
-1.35
1.42
5.32
2.53
5.03

P-Value
<0.001
0.185
0.164
<0.001
0.016
<0.001

likely prevented tens of thousands of zero-
emission vehicles from entering the U.S.
market, producing a quantifiable environ-

mental loss.

Stylized Elasticity Model: Back-of-the-Envelope
Validation

To further validate our findings, we con-
struct a simple elasticity model. Assuming:

e Price elasticity of demand: ¢ = —1.5
(derived from Li et al., 2017)
e Tariff-induced price increase: 25%

We estimate:

AQ _
=

e-7=-15-0.25=-0.375

This implies a 37.5% drop in adoption.
Applying this to two baseline periods:

e Trump-era (2018-2020):

100,000

forgone sales/year — 1.31M tons CO,
— $131M/year at SCC = $100
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e Biden-era (2021-2025): 60,000 for-
gone sales/year — 787,500 tons CO, —
$78.75M /year

Extrapolated over five years, cumulative
damages reach $1B — $2B.

Interpretation and Synthesis

Across three methods—regression, coun-
terfactual, and elasticity—we find consis-
tent evidence that U.S. tariffs on EVs
likely suppressed clean vehicle adoption.
The regression anchors the analysis statis-
tically (Table 1), the counterfactual offers
a grounded benchmark, and the elasticity
model scales the impact.

Tariffs may serve trade or geopolitical
goals, but in climate-sensitive sectors they
function as reverse carbon pricing mecha-
nisms. Their environmental cost is measur-
able, economically significant, and should
be considered when evaluating trade policy.

VI. Limitations and Future Research

While this analysis offers strong evi-
dence that trade policy can impose real
climate costs, several limitations remain.
First, we do not capture potential inno-
vation spillovers from Chinese EV entry.
Firms like BYD could accelerate techno-
logical learning, drive down costs, and ex-
pand charging infrastructure—benefits not
reflected in immediate adoption numbers.
Second, our emissions estimates assume a
static U.S. grid mix; in reality, declining
carbon intensity means each marginal EV
will likely avoid more CO, in the future, in-
dicating that our carbon damage estimates
are conservative in this regard.

We also abstract from variation in bat-
tery chemistry, material sourcing, and vehi-
cle usage. These lifecycle factors can influ-
ence the true emissions profile of EVs, while
also raising broader questions about the dis-
tributional impact of clean energy policies
(Borenstein and Davis, 2016). Addition-
ally, our analysis assumes forgone sales in
the U.S. are not fully offset by sales in other
countries. If Chinese EVs are diverted to
more carbon-intensive markets, the global
climate benefit could be diluted.

On the modeling side, our counterfactu-
als assume rational substitution, that con-
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sumers would adopt BYD vehicles absent
tariffs. In practice, brand loyalty, aware-
ness, and infrastructure compatibility mat-
ter. Our projections aim to remain con-
servative, but future work could model de-
mand heterogeneity and behavioral fric-
tions more explicitly.

Future research could address any num-
ber of these issues; as global climate ambi-
tions grow, fully internalizing the environ-
mental costs of trade policy will become in-
creasingly urgent.
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