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Dissertation Abstract

Dirty Trade: How Global Used Vehicle Trade Mediates Clean Transitions [Job Market
Paper]

Many developing countries depend heavily on imported used vehicles, which originate
predominantly from a few major exporting countries such as Japan. When exporting countries
implement clean vehicle policies to accelerate their transitions to greener economies, displaced
used vehicles may enter the global market, with unclear effects on emissions and welfare in
importing countries. This paper studies how Japan’s Clean Energy Vehicle subsidies from 2013 to
2024 affected Uganda, where around 90% of first-time registered passenger vehicles were used
imports from Japan, and how Uganda should design its import restrictions in response.

I link Japanese subsidy schedules with comprehensive data on first-time registrations, prices, and
emissions of vehicles in Uganda. Exploiting variation in subsidies across new vehicles and over
time, as well as variation in the similarity between used vehicles and subsidized new vehicles, I
find that a 1,000 USD increase in exposure to Japanese subsidies increased the number of first-
time registered vehicles in Uganda by 5.8% and decreased their average price by 2.6%. The effects


mailto:rohini.pande@yale.edu
mailto:katja.seim@yale.edu
mailto:lauren.bergquist@yale.edu
mailto:steven.berry@yale.edu

were concentrated among vehicles aged 6-13 years, which were younger and generally less
emissions-intensive than the average first-time registered vehicle in Uganda.

To quantify the broader effects of Japanese subsidies on fleet dynamics, total emissions, and
welfare, I estimate an equilibrium model of vehicle demand and supply in Uganda with
endogenous inflows and scrappage. In each period, consumers decide whether to scrap existing
vehicles and choose among the surviving stock and vehicles eligible for import. Prices of
importable vehicles reflect foreign supply conditions and local costs, while prices of the other
vehicles adjust to clear the domestic market. Simulations show that Japanese subsidies expand
Uganda’s fleet despite increased scrappage, while shifting its composition toward less emissions-
intensive vehicles. Consumer surplus increases, but so do total emissions, as fleet expansion
outweighs the reduction in average emissions per kilometer. Overall, Japanese subsidies increase
welfare in Uganda.

Finally, I apply the estimated model to evaluate a recent proposal in Uganda to tighten its import
age limit from 15 to 13 years. The tighter limit reduces the fleet size and average emissions per
kilometer, lowering total emissions at the cost of consumer surplus. Japanese subsidies alter this
trade-off by lowering the prices of younger vehicles, encouraging greater substitution toward less
emissions-intensive vehicles while mitigating the reduction in the fleet size. Consequently,
Japanese subsidies reduce not only the losses in consumer surplus but also the emissions savings,
as the smaller reduction in the fleet size dominates the larger reduction in average emissions per
kilometer. Overall, tightening the limit reduces welfare under existing Japanese subsidies, whereas
it would have increased welfare in their absence.

New-Car Waves, Used-Car Cascades: The Geography of Replacement, with Nico Lukas
Kasparetz

New vehicle launches can trigger waves of vehicle replacement across countries as displaced
vehicles are reallocated through international used-car markets. We study how new vehicle
launches in Europe affect vehicle replacement in Germany and Romania, an import-dependent
market that sources predominantly from Germany. We combine vehicle-level registration records
from both countries with launch schedules in Europe and electric vehicle (EV) subsidy schedules
in Germany. Exploiting variation in launch timing and similarity between incumbent and newly
introduced vehicles, we find that launches increased new vehicle sales and de-registrations of
incumbent vehicles in Germany. In Romania, launches did not increase new vehicle sales. They
increased first-time registrations of used vehicles imported from Germany and de-registrations of
generally older and more emissions-intensive incumbent vehicles. The effects were substantially
larger for EV launches, partly because of EV subsidies in Germany. To evaluate the effects of
alternative German EV subsidy designs on emissions and welfare in Germany and Romania,
including designs that condition subsidies on scrappage and thus prevent displaced vehicles from
triggering further waves of replacement abroad, we develop a dynamic model of vehicle
replacement in both countries.

The Incidence of Overlapping Environmental Regulations, with Xiang Ma and Junming Zhu



When sector-specific environmental policies operate alongside aggregate emissions targets,
additional abatement induced in one sector may reduce the abatement required elsewhere. We
examine the incidence of aggregate targets when there are concurrent sector-specific policies. Our
setting is China’s Eleventh Five-Year Plan, under which cities faced similar percentage reduction
targets for SO2 emissions alongside substantial abatement requirements for power plants. We find
that cities achieved similar proportional reductions in aggregate SO: emissions, with smaller
reductions among other industrial firms offsetting larger reductions from power plants nearly one-
for-one. Greater exposure to power-sector requirements reduced declines in input demand and
output among other industrial firms, and the effects varied systematically with firm characteristics.
Together, the findings suggest that sector-specific regulations can largely reallocate, rather than
increase, aggregate abatement while substantially changing the incidence of compliance.



