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Abstract

We study how bureaucratic capacity affects the policies of the state, focusing on the
emergence of the US tariff code from 1789-1842. We focus on the qualitative form
of tariffs: if they are ad valorem or specific. Each type of tariff is associated with
challenges. Specific tariffs do not require understanding the prices of imports, but
distort consumption when defined on expansive categories. Ad valorem tariffs do not
require a detailed customs list, but importers are tempted to cheat on declared prices.
We model these trade-offs with an equilibrium theory of costly monitoring, where
customs officials pay fixed costs to inspect goods to verify their prices. The model
predicts how tariff policy evolves with development. With low state capacity, very few
goods were explicitly enumerated, and ad valorem tariffs covered most imports. Over
time, as the customs office professionalized, the tariff code became more disaggregated
and specific. Consistent with the model, goods with specific tariffs were those with
less price variation and where the tariff burden was lower. The theory also predicts
patterns of modern tariff policies across countries.
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1 Introduction

The existence of a state requires sources of revenue, often tariffs. As it collects revenue
and gains experience, the state builds the capacity to provide public goods and generate
funds more effectively (Levi, 1988). In this paper, we explore how the structure of revenue
generation evolves alongside its capacity, focusing on tariff policy in the early United States
(1789-1842).

During our primary sample period, customs accounted for around 90% of total govern-
ment revenue (Reamer, 2016; Irwin, 2017). Due to the relative ease of observing goods
entering at ports, tariffs remain a relatively important source of revenue for modern de-
veloping countries (Bown and Irwin, 2019; Chalendard et al., 2023). However, even after
deciding to tax imports, and broadly deciding if the tariff will be high or low, the state still
has several decisions to make. First, the state has to decide the disaggregation of the tariff
code. Second, the state has to decide the form of each good’s tariff. Broadly, tariffs can
take one of two types: ad valorem (charged as a percent of value) or specific (charged as a
function of quantities).! We show that over the first fifty years of the Republic, the tariff
code (a) became more complicated (there were more distinct tariff rates) and (b) evolved
towards specific tariffs. These changes occur in tandem, as specific tariffs are charged on
relatively narrow categories. We develop a theory to explain the underlying forces behind
these changes.

Our theory highlights a fundamental tension: while each shipment has a theoretically
optimal tariff that the government would like to impose, these tariffs require enforcement.
To avoid paying the correct duties, importers may try to mislead customs officials (Koh,
2020; Rodrigue, 2024). Our model starts from the premise that each type of tariff presents
its own challenges and advantages in addressing tariff avoidance.

Ad valorem tariffs are susceptible to misvaluation, as it requires costly effort for custom’s
officials to verify and enforce the correct import price (Bhagwati, 1964; Mastrorocco and
Teso, 2023). Importers are willing to risk punishment in order to potentially pay a lower
tariff.

Specific tariffs are generally not as affected by misvaluation, as they charge the same
(dollar) rate for all covered shipments, and it is much easier (and more verifiable) to measure
physical units. However, when a product category is associated with high levels of price
variation, under specific tariffs the cheapest variety will be charged too much and/or the

more expensive variety too little (Falvey, 1979). Therefore, specific tariffs are relatively

'Formally, some tariffs are a mix of both, or have other features, but we focus on these two categories,
which compromise the vast majority of all tariffs.



preferable when shipments covered by a particular tariff line have similar prices.

However, it requires bureaucratic capacity to enforce narrow categories for a tariff leads,
as it is easier for importers to misclassify goods when the distinctions are subtle. To give
an example, in 1842 nine different types of carpets had their own specific tariff (in addition
to a “not-elsewhere-classified” carpet with an ad valorem tariff), including ingrain carpets
at 30 cents per square yard and treble ingrain carpets at 65 cents. Enforcing those different
tariffs requires investing in customs officials with carpeting expertise.?

We argue a key force for trade policy is that capacity allows the state to have a more
dissaggregated tariff code, which in turn pushes for specific tariffs. As a result, contrary to
conventional wisdom (Pahre, 2007), specific tariffs became a larger share of the tariff code
as the government matured.

We use the model to guide a description of tariffs for the Early Republic. Indeed, a
primary contribution of our research is creating a panel of tariffs from the era.? This required
intensive human effort, as we created the panel by manually reading the tariff bills. Product
codes or classifications did not exist at the time, nor were imports systematically reported
by good.?

To analyze the data, we use the following nomenclature. Labels are what are written in
the tariff bills themselves. Each label covers potentially many goods, which we consider as
objects that have a unique path of tariffs in our setting. Each good contains many latent
varieties, each of which has its own price. A key force for trade policy is that each good is
associated with different price dispersion across its varieties.?

Our model does well at predicting patterns in the data. First, as state capacity grew
over time, the tariffs themselves became more targeted. The first tariff bills covered had 105
labels, 12 of which were different kinds of tea.® By 1842, 1,291 different goods had been

enumerated.

2Misclassification is not only a historical issue (Fisman and Wei, 2004). Recent examples of misclassi-
fication include Ford misclassifying cargo vans by installing “sham rear seats and other temporary features
to make the vans appear to be passenger vehicles,” and Johnson and Johnson declaring shower gels as soap
substitutes (Shepardson, 2024; Aris, 2000).

3This complements recent efforts by Acosta and Cox (2024), Greenland and Lopresti (2024), and Klein
and Meissner (2025) compiling later tariff rates.

4There were no import-by-good statistics published until the 1820s, and the coverage is fairly aggregated
until the 1840s.

5A potentially confusing feature of the English language is that the word “specific’ both means a par-
ticular kind of tariff, and a level of disaggregation. In this paper, we only use the word specific to mean the
type of tariff.

SThe tariff for a given shipment of tea was both determined by the type of tea and its source: each
type of tea we consider there to be three “goods” - (1) imported from China or India on American-owned
ships, (2) imported from Europe on American-owned ships, or (3) either from a different place or on a
non-American-owned ship.



Second, for every good in each bill, we measure how many other goods share the same
label. As in the model, disaggregation predicts specificity. For instance, goods are ten times
more likely to switch to specific tariffs when they get their own unique label for the first
time.

Third, we show that the model captures the aftermath of a large customs house reform
of 1818. Due to widespread concerns that importers were being charged too little, Congress
invested in tariff collection by hiring professional appraisers, instead of relying on local
merchants (Rao, 2016). The subsequent tariff bills increased the number of goods listed by
over 25%, and the share covered by specific tariffs almost doubled.

Fourth, we merge our measures of tariffs to the reported imports in the Commerce and
Navigation of the United States (United States Treasury, 1843). This allows us to estimate
ad valorem equivalents for the specific tariffs, as the source reports both quantities and values
by good. As noted in a different context by Becker (1968), if the social loss from misvaluation
is small, then it is optimal not to have to enforce the rules. Our model also predicts that
specific tariffs are preferable for low levels of tariff, as they are easier to enforce, which we
also find in the data.

Finally, we find support for a key mechanism of the model, that specific tariffs are most
effective when applied to goods with little price variation across varieties. Concording the
19th century tariffs to the Rauch (1999) classification, we show that goods with more homo-
geneous varieties (because their prices eventually could be described either on commodity
markets or in reference journals) were more likely to be covered by specific tariffs during the
period.

Our results on differentiated products is potentially surprising, as Javorcik and Narciso
(2008) argue that falsifying declared prices is more difficult for homogeneous products, which
in turn would mean that they would be more amenable for ad valorem tariffs, not less. The
key force in our model which generates this result is that the customs official has to pay
fixed costs of starting a court case in order to punish malfeasance. Even if the importer is
obviously lying, a judge still needs to be involved. As a result, specific tariffs are relatively
preferable for homogeneous products as for those goods there is little scope for distorting
the relative prices of different varieties.

While the model is motivated by the patterns we find for the eighteenth and nineteenth
centuries, its ingredients are not particular to this setting. Specific tariffs remain important
in the 2020s: in the OECD, around 15% of goods have specific tariffs, covering around 5%
of imports. We show the model’s predictions also hold in modern data. Countries with
higher bureaucratic customs capacity, measured by the extent of misreporting in Comtrade
(Farhad et al., 2024), tend to have (a) more distinct tariff lines, and (b) more specific tariffs.



Specific tariffs are (c) applied to more disaggregated goods, particularly (d) those with more
predictable prices and (e) those with lower ad valorem equivalents.

Creating and applying concordances is an inescapable aspect of modern empirical research
(Pierce and Schott, 2012; Fort and Klimek, 2018). Because concordances are difficult to do
well, misclassification is an important concern (especially as the tariff code complexified).”
Over the 19th century, the US government created several tables covering the tariffs during
our sample period (U.S. Congress, 1832; Walker, 1845; United States Treasury Department,
1888). These government documents highlight the difficulties of keeping track of goods,
and for several reasons we cannot use them for our primary analysis. First, the documents
have mistakes, where the actual bill imposes one import duty but the later-compiled list
records something else. Second, these retrospective documents are often incomplete: they
do not report the duty for every enumerated good. The incompleteness is probably due to
a mix of error and the fact that it is difficult to list all the goods and labels, since there
are many and some are relatively complicated. The heart of our model is that policymakers
understood the difficulty of keeping track of, and implementing, a complicated tariff code.
Indeed, the authors of the 1888 Treasury report discuss the “great labor in its preparation”
in the Foreign Commerce and Navigation of the United States, noting themselves that it was
“almost” accurate. Indeed, it is difficult even today to know current global tariff rates (Teti,
2024).

We contribute to a literature comparing the returns to setting specific versus ad valorem
tariffs, often focusing on the role of competition and price and quality dispersion (Das and
Donnenfeld, 1987; Helpman and Krugman, 1989; Krishna, 1990). A growing empirical lit-
erature documents the historical prevalence of specific tariffs in the United States (Crucini,
1994; Irwin, 1998; Acosta and Cox, 2024; Greenland, Lake and Lopresti, 2024; Greenland
and Lopresti, 2024; Klein and Meissner, 2025). To the best of our knowledge, we are the first
to develop an equilibrium model to show how administrative capacity shapes the optimal
form of tariff, or to examine the choice of tariff regime in this setting.

Our research also relates to work on administrative capacity. A large literature empha-
sizes the importance of observability for the state (Scott, 1998; Jensen, 2022; Mastrorocco
and Teso, 2023). We take a complementary approach to the literature on state capacity
(Besley and Persson, 2009; Aneja and Xu, 2024), studying how the state’s constrained abil-
ity to observe goods affects choices on the type of tax. This complements Betz (2019), who

shows that more bureaucratic capacity is associated with a more complicated tariff code.

"Matching physical goods to their tariff classification remains difficult. For instance, the Customs Broker
License Examination has a pass rate of around 10-25% (Customs and Protection, 2024).
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2 Historical Context

Tariffs were crucial to the survival of the young Republic, and indeed were the focus of the
first major legislation passed after the ratification of the Constitution (Hofstadter, Miller
and Aaron, 1957).

After the War of 1812, policymakers used tariffs both to raise revenue and to shield key
industries from foreign competition. The Tariff of 1816 aimed to protect domestic textile
manufacturers in particular (Irwin, 2017). The Tariff of 1824 broadened protection for iron
and wool, reflecting mounting pressure from northern producers (Taussig, 1910). Contro-
versy deepened with the Tariff of 1828, (the “Tariff of Abominations”) which sparked fierce
objections in the South, culminating in the Nullification Crisis (Irwin, 2017). Under Presi-
dent Andrew Jackson, Congress passed the Compromise Tariff of 1833, gradually lowering
rates to mitigate sectional tensions while still providing the government with a vital rev-
enue base (Taussig, 1910). The Tariff of 1842 (the “Black Tariff”) dramatically increased
rates after the economic downturn of the late 1830s, reinstating high duties (Irwin, 2017).
Throughout the period, there were many smaller tariff bills as well.

Yet as tariffs evolved to serve both protective and fiscal purposes, administration and
enforcement posed ongoing challenges. Policymakers understood that to prevent fraud, tariffs
should be “simple in their provisions and easily understood” (Hayes, 1877). Furthermore,
policymakers understood that ad valorem rates invited misrepresentation of goods’ value
(Rao, 2016). To address this risk, in the wake of a scandal reveling the low rate of Custom’s
collections, in 1818 Congress authorized the hiring of additional, qualified inspectors tasked
with verifying import declarations and minimizing revenue losses (Rao, 2016). Echoing
Taylor (1849), Secretary of the Treasury Manning argued “it is desirable that in revising
and reducing rates of duty they should be made specific instead of ad valorem so far as the
nature of the merchandise will admit. Theoretically considered, ad valorem are preferable
to specific duties; but in practice, under such rates as we have had and must continue to
have for years to come, the former are the too easy source of deception and inequality at
the custom-house” (Congressional Record, 1894). While some argued that misvaluation was
only relevant for high ad valorem tariffs, 19th century Treasury Department studies found
that importers undervalued goods even when faced with low tariffs (Congressional Record,
1894).

The tariff bills themselves contained a variety of provisions for dealing with potential
malfeasance. A common clause was what to do when faced with an importer who mixed
high and low quality goods, or imported dirty wool. In those cases, the customs official was

instructed to charge the higher tariff. Another clause instructed census officials to inspect



“one package at least of every ten.”

3 Data

3.1 Historical Data

Our primary source of data comes from the tariff bills themselves. We, with the help of
several excellent research assistants, read each bill and manually harmonized each tariff. In
order to describe the evolution of the tariff code, we use the following taxonomy.

Labels are what are written in the tariff bills themselves. The connection between labels
across time requires careful reading. Consider carpets: at times, the tariff code listed a
single category of “carpets,” or different tariffs for particular kinds of carpets. These are
straightforward to track, as they get progressively more dissagregated, moving along what
we would now consider a heirarchy of a classification system. However, in other years the
tariff code had different tariffs for manufactures of wool, worsted, cotton, and silk. Different
carpets can be made out of different materials, but this is not clear only from the name.
For instance Wilton carpets were made out of wool, whereas while Aubusson carpets were
typically made out of wool, high end versions were made from silk (Sherrill, 1996). In addition
to tariffs on types of goods, there were occasionally also more general tariffs targeting all of
the goods that weren’t otherwise enumerated in a bill, or on goods with tariffs of a particular
current rate.

Matching the labels to each other over time, we define a good as the smallest conceptual
object that has one unique tariff. For instance, various fermented bottled beverages always
have the same tariff, and we consider “ales, beers, porters, ciders in bottles” to be one good.
While ingrain carpets and treble ingrain carpets are conceptually similar (and both typically
made out of wool), they do not always have the same tariff, and so we consider them as
different goods. On the other hand, while “mats of straw and grass” and “milk of roses”
(a cosmetic product made from rosewater and almond oil) always had the same tariff, we
nevertheless consider them to be separate goods.” The match is many-to-many, as within a

given bill, most labels correspond to many goods, and over time most goods are associated

8The Compromise Tariff of 1833, enacted to resolve the Nullification Crisis, mandated a gradual reduction
of tariffs. This was difficult for customs officials to implement for specific tariffs, as they needed to calculate
ad valorem equivalents themselves (Taussig, 1910). For our perspective, we are unable to know the exact
rates at this time, but for our purposes what is relevant is specificity versus ad valorem, which was preserved.

9The nature of what exactly distinguishes goods is a philosophical question (for instance, beers are
brewed but ciders are not, so it might be defensible to consider them different goods, and indeed they do
not share an HS code in the modern classification.). The set of goods is likely a function of the economic
environment (Grant, 2023). We think that a principled approach is to consider goods as distinguished by
the nature and by their tariff. For a robustness analysis, we also use as our level of analysis distinct SITC
Revision 2 codes.



with several distinct labels.

Each good is comprised of many wvarieties, which are latently different objects that are
never disaggregated in the tariff code.!'® We start our analysis after the Constitution, with
the first tariff bill in 1789, and end our sample in 1842, as the 1846 Walker Tariff removed
all specific tariffs.!!

Beginning in the early 1820s, import data by good became available in the Commerce
and Navigation of the United States, published by the U.S. Treasury Department (initially
titled the Annual Report on Commerce and Navigation). We digitized the 1843 edition,
which is the most detailed one for which we have contemporaneous tariff data (though it is
still fairly aggregated, only reporting disaggregated tariffs for around half of the goods). In
addition to using this resource for checking our work,'? we also use the resource to calculate
ad valorem equivalents for the specific tariffs by dividing the total value imported by the

total quantity.'?

3.2 Modern Data

Our primary source of modern tariff information is the World Trade Organization (WTO)’s
Integrated Database (IDB), accessed via Tariff Analysis Online.!* This database contains
applied tariffs reported by each country. We use data from the most recent year available
for 139 countries between 2012 and 2023.'5 We focus on most-favored-nation (MFN) applied
duties. The tariffs are available at the level of tariff lines, where a tariff line represents
a product classified by a system of tariff codes, using the World Customs Organization’s
Harmonized System (HS).!® The HS codes are standardized across countries up to six digits.
Countries can extend product classifications beyond six digits when defining tariff lines, the
first six digits of which are HS codes. The tariff lines are the most detailed product level,
typically using eight- to ten-digit codes.

0For example, we consider refined sugar a single good. While there are many varieties of refined sugar,
during our sample period they always had the same tariff. Note that, after our sample in 1862, the tariff
code introduced four different tariffs for refined sugars with different “Dutch Standard” color classifications.
Our approach implies that the nature of goods and varieties is time-period specific.

11 After the civil war, specific tariffs were periodically re-introduced, but by this point the choice of tariff
was often driven by philosophical differences between Democrats and Republicans (Irwin, 1998).

12In all honestly, there are two tariffs in Commerce and Navigation that are listed as having specific tariffs,
but we thought had ad valorem. One is “flannels,” which we think is a processing error: the actual tariff is
specific for flannels other than those made of cotton, which was not separately detailed in the imports book.
The other is “floor cloths,” which did have a specific tariff in 1832, but as far as we can tell got covered by
ad valorem tariffs in 1842, though only implicitly through its material.

BQuantities were only reported for goods with specific tariffs.

“https:/ /tao.wto.org/.

15The European Union is a single reporting entity in the database.

16The HS has multiple versions. Each country reports its tariff data in a given year using a specific
version. We account for this when merging tariff data with other sources.



Our main outcome of interest is whether a tariff is ad valorem or specific. The duty
nature in the WTO’s database provides this classification by categorizing each tariff line as
one of the five types: Ad valorem, Specific, Compound, Mixed, or Other.!” We define an
indicator for non ad valorem tariffs, equal to one if the duty nature of a tariff line is not Ad
valorem.

8 First, we

We use the WTO tariff data to construct three country-level measures.!
calculate the share of tariff lines with a non ad valorem tariff in each country, based on our
indicator at the tariff line level. Second, we count the number of distinct tariff rates per
country. A tariff rate is considered distinct if it differs from others, regardless of whether
it is ad valorem or specific. For example, 4 percent and 10 percent (both ad valorem) and
1.4 cents/kg and 4.4 cents/kg (both specific) represent four distinct tariff rates. Third, we
compute the share of HS six-digit codes with variation in tariff duties for each country. If all
tariff lines within an HS six-digit category (i.e., tariff lines sharing the same first six digits)
have the same tariff rate, then the category has no variation. If at least two distinct tariff
rates exist within the category, we classify it as having variation.

For robustness, we also compute the share of products with a non ad valorem tariff
weighted by imports in each country. Our data on imports comes from BACI, an interna-
tional trade database developed by CEPII (Gaulier and Zignago, 2010).12 BACI provides
bilateral trade flows at the six-digit HS level. It builds on data from the United Nations Sta-
tistical Division’s Comtrade dataset and applies a harmonization procedure that reconciles
trade flows to enhance accuracy and consistency.

We examine correlations between our country-level tariff measures and bureaucratic ca-
pacity. To measure a country’s bureaucratic customs capacity, we use trade misreporting
indices derived by Farhad et al. (2019). These indices quantify the extent of trade misreport-
ing by comparing countries’ reports to their trading partners. We think that customs houses
that are more able to agree with their trading partners are in general more capable. Our
main analysis uses the overall trade misreporting index and export misreporting index, as
export misreporting is a measure of capacity but does not directly implicate tariff collection.
We also include the export under-reporting and over-reporting indices in robustness checks.
All indices range from zero to one, where lower values indicate less misreporting. Farhad
et al. (2019) provide annual indices for each reporting country from 1996 to 2015. We use the

most recent year available for each country in the database as our measure of bureaucratic

17About 0.1% of tariff lines fall under Prohibited, Not applicable/not available, or have missing values.
We exclude these from our main analysis.

18We exclude tariff lines with a zero tariff in our main analysis, and use the full sample including all tariff
lines to verify our findings.

Yhttps:/ /www.cepii.fr/CEPII/en/bdd_modele/bdd_modele_item.asp?id=37.



customs capacity.

We also use two alternative measures of a government’s bureaucratic capacity. The first
is GDP per capita in 2023, from the World Bank’s World Development Indicators (WDI)
database. The second is the Bureaucracy Quality index from the International Country
Risk Guide (ICRG), a widely used measure in studies of state capacity (Betz, 2019). This
index assesses a country’s political stability by capturing the strength and expertise of its
bureaucracy to govern effectively without major policy shifts or disruptions in government
services (PRS, 2022). Countries with more autonomous bureaucracies, less political pressure,
and established recruitment and training mechanisms tend to receive higher scores. The
index is available at a monthly frequency. We compute the 2023 average of the monthly
values to measure bureaucracy quality for each country.

For our country-level analysis, we estimate the following equation:
Ye = /BMRIc+EC7 (1)

where v, is one of our tariff measures defined above for country ¢, such as the share of non
ad valorem tariffs. M RI. represents the trade misreporting index for country c¢. We replace
it with GDP per capita or bureaucracy quality in robustness checks.

We also undertake product-level analysis. To measure disaggregation, we calculate the
leave-one-out share of tariff lines with the same duty rate within a product category in
each country. We define a category as a group of tariff line codes that share the same first
2, 4, 6, or 8 digits. For each tariff line, we compute the share of other tariff lines within
the same 2/4/6/8-digit group that have the same tariff rate. A higher share indicates less
disaggregation.

We examine the correlation between specificity and disaggregation by estimating the
following equation:

Yei = BNonAVy; + e +np + €ci. (2)

Here, y,; is the leave-one-out share for tariff line ¢ in country c¢. NonAV,; is the indicator
for non ad valorem tariffs. We include country fixed effects, ., and category fixed effects, ny,.
Category h corresponds to the same 2/4/6/8-digit grouping applied in the share calculation.
We cluster standard errors at the same category level.

Additionally, we control for ad valorem equivalents (which are just the ad valorem duty
rates for products with an ad valorem tariff) as a robustness check. We obtain ad valorem
equivalents for non ad valorem tariffs from UN Trade and Development’s (UNCTAD’s) Trade
Analysis and Information System (TRAINS), accessed via the World Integrated Trade So-



lution (WITS) database.?’ Data from TRAINS are also available at the most detailed tariff
line level for each country. We merge ad valorem equivalents into our primary WTO tariff
data using tariff line codes.

We test whether products with low price variation are more likely to have specific tariffs.
We use the Rauch (1999) classification to determine whether a product has low or high price
variation across varieties. Rauch (1999) categorizes commodities into three groups: goods
traded on an organized exchange, reference-priced goods (which are not traded on orga-
nized exchanges but have benchmark prices), and differentiated products (which lack both
organized exchange pricing and reference prices).?! We define an indicator for homogeneous
products, which likely exhibit low price variation, setting it to one if a product falls into
either of the first two categories. This indicator is at the HS six-digit level.??

We also examine whether the correlation between homogeneity and specificity is more
pronounced for goods with low ad valorem equivalents and for goods within narrowly defined
groups. We classify a product as having a low ad valorem equivalent if its value is below 2.5
percent. To capture narrow groups, we define an indicator for whether all products within
an HS four-digit category share the same duty rate.

Since our homogeneity measure is at the HS six-digit level, we construct all variables at
this level. In particular, we measure specificity as the share of tariff lines with a non ad
valorem tariff within an HS six-digit category, compute the average ad valorem equivalent
within the category and compare it to the 2.5 percent threshold, and check whether all HS
six-digit products within an HS four-digit category have the same duty rate. For robustness,
we also construct corresponding measures at the level of tariff lines.

We estimate these two equations to test whether low variation predicts specificity:

NonAV,., = B Homogeneousy, X LowAV E., + 1 Homogeneousy, + Bo LowAV E.;, + 7. + €.

(3)

NonAV,, =  Homogeneousy, x Grouped,,+ 1 Homogeneousy, + BaGrouped ., +~e+€cn. (4)

Here, NonAV,, is the share of tariff lines with a non ad valorem tariff within HS six-digit

category h in country c. Homogeneousy, is an indicator for whether h has low price variation.

20https://wits.worldbank.org/.

21Rauch (1999) provides two versions of the classification — conservative and liberal — to account for
ambiguities in product categorization. The conservative version minimizes the number of products classified
as either organized exchange or reference-priced, while the liberal one maximizes them. Our main analysis
uses the conservative classifications, and we show robustness using the liberal definitions.

22Rauch (1999) classifications are based on SITC Rev. 2 codes. When converting these to the six-digit
HS codes in our tariff data, some HS codes correspond to multiple SITC Rev. 2 codes with different Rauch
(1999) classifications. In these cases, we classify the product as differentiated but also test robustness by
treating them as homogeneous.
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LowAV E,, is an indicator equal to one if the ad valorem equivalent for A is smaller than 2.5
percent. Grouped,, is an indicator equal to one if all the products within the HS four-digit
category that h belongs to in country ¢ share the same duty rate. 7. is country fixed effects.

We cluster standard errors at the HS six-digit level.

4 Model

A planner in the customs house of a small open economy funds the government solely with
tariff revenue. As this is a small open economy, there are no motives for tariffs beyond
hitting a revenue target, R. As such, the planner’s goal is always to minimize the distortion

to the consumer given their revenue target.?

4.1 Setup

The government faces an exogenous revenue requirement R, and must collect this amount at
the customs house, net of any monitoring costs. We are interested in characterizing tariffs
as a function of revenue, and the resulting import price index that consumers face. The
planners goal is to minimize the price index, conditional on raising enough revenue. For
simplicity, we normalize total expenditure to 1, but note that our results are in per dollar of
expenditure terms.

The planner has two instruments available to them. First, they may charge a simple
specific tariff on the units of a good that enters the port, charging a value for each unit.
Second, they may charge a single ad valorem tariff. The latter requires soliciting the value of
the merchandise at port. Since importers may lie, the customs house must engage in costly
monitoring. We first describe the preferences of consumers and the behavior of importing
firms. We then turn to a discussion of each instrument available to the planner, the choice
of optimal instrument, and how the planner can construct an optimal tariff schedule—i..e,

how the planner ought to create categories of goods.
4.2 Preferences and the Importer’s Problem

4.2.1 Preferences

We assume that consumers have nested CES preferences over domestic and imported vari-

eties. We assume that at the outer nest, the elasticity of substitution is 1 (i.e., consumers

23In practice, goods do have different tariff rates for different purposes. Our model is similar if for some
good the planner has ideosyncratic reasons to prefer high or low tariffs, or indeed to prefer specific or ad
valorem.
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have Cobb-Douglas preferences over foreign and domestic goods). ?* The elasticity of sub-
stitution of the inner nest is o > 1.

Since we do not directly consider domestic varieties, we ignore these going forward and
focus on foreign varieties. Let E be expenditure on imports and P be the import price index.

Under our CES assumptions we have,

P ( / p<w>1-“dw) -

where w € () is the measure of goods imported into the country.

4.2.2 Importing Firms

In every period, a good of base price v arrives at the port. The supply of the good is perfectly
elastic, with risk-neutral importers. The importers commit to quantities (by loading goods
onto a ship) before interacting with customs officials (and, in particular, learning if they will
be punished). Because the supply is infinitely elastic, the expected value of bringing a good
to the United States must be v. The distribution of these base prices is given by f(v). As in
Melitz (2003), we work with the price index integrated over the productivity distribution, v

p- ( / Oop(v)l“’f(v)dv) o

where p(v) is the pricing functional net of any tariffs charged by the government. In order

rather than w:

to solve for p(v) we further assume that importers try to maximize profits by undervaluing
goods, and that they completely pass through the costs of the customs house. Note that
this assumption is consistent with perfect competition abroad for each variety.

When orders arrive at the customs house, the importer declares a per-unit-value, v'.
Based on their report, there is an expected collection, Fi.(v',v). For example, if the customs
house charges a simple specific tariff, ¢, then Ey,, (v, v) =t Vo, v'. If the customs house could
perfectly assess v, then E7(v',v) = 7v. The assumptions above imply that the price charged
to consumers will always be

0+ Bt/ 0),

and they will choose the quantity in advance that would clear the market at this price.
We begin by analyzing how different tariff instruments impact revenue collection for a

give tax. We then show how we can solve for the optimal tariffs for a given label, and show

24This simplification holds total expenditure on imports fixed as a share of national income. Alternatively,
one could condition our model on raising revenue for a given amount of total foreign expenditure, and then
adjust by expenditure shifting to domestic consumption.
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comparative statics. Finally, we show how the customs house shuold partition goods into

different tariff regimes.

4.3 Ad Valorem Tariffs with Inspection
4.3.1 Baseline Inspection Game

Consider an ad valorem tariff rate 7 > 0 . If an importer is caught cheating, then they pay
a penalty equal to k£ > 1. times the amount evaded (as in Yitzhaki 1987). An importer must
declare the value v' € R, of their goods. If the inspector does not challenge the declaration,
the importer pays a tariff 7 - ¢’ per unit. If the inspector challenges the declaration, the
package is inspected and its true value v is assessed. If the importer is found to have
underreported, they pay an additional penalty tariff x-7- (v —') per unit. A key assumption
is the inspector must pay a cost ¢ > 0 per unit of goods inspected, and inspection perfectly
reveals the value of the inspected goods. Conceptually, we consider ¢ to include both the cost
of expertise, and the cost of verifying for a judge the extent of underreporting. The latter is
a fixed cost, motivating our modeling choice. The importer seeks to minimize their expected
tariff payments, while the inspector seeks to maximize their expected customs income net of
inspection costs.

Suppose that values are distributed according to distribution F' € A(R,) with mean p.
(For technical convenience, assume that F' is atomless with full support.) First suppose that
i < ¢/(k- 7). Then there exists an equilibrium in which all importers declare zero and no
inspections take place. This is because inspecting is too expensive relative to the value of
the potential fine. This equilibrium yields zero customs profit. We select this equilibrium
in that regime, though it is trivial and so for the remainder of this analysis, we assume that
p>c/(k-T).

Following the tariff bill instructions that the collectors must inspect a tenth of packages,
we consider an equilibrium in which the inspector inspects each unit of cargo at a fixed rate
¢ € (0,1) no matter the declared value. For this to be an equilibrium, then the collector
must be indifferent between inspecting or not any given package. To see how the equilibrium
is sustained, note that, given such an inspection policy, an importer’s expected tariff bill

from declaring a value v’ € [0,v] is
T(v,v')=r7- <U’+gb-/€- (v—v’)).

If ¢ = 1/k, then T(v,v") = 7o for all v/ € [0,v], and any reporting strategy is optimal.
Assume this inspection rate going forward.

Now suppose that importers use a pure declaration strategy 7. In particular,

13



v—c/(k-T), V>0
m(v) =
0, v<V

The sole equilibrium condition is that the inspector be indifferent over inspection when

v’ = 0 is declared.?® This condition amounts to
k-1 -Elv|v<o]=c

Since [ is continuous with full support, the left-hand side of this expression is increasing and
continuous in v. Additionally, it must be less than ¢ when v = ¢/(x - 7). Since additionally
> c/(k - T), the left-hand side is greater than ¢ for sufficiently large ©. Hence there exists

a unique v* € (¢/(k - 7),00) satisfying
k-T-Eo|v<ov]=c
It follows that the inspection strategy ¢ = 1/k coupled with the declaration strategy

v—c/(k-T), v>0*
m(v) =
0, v <v*

can be supported as a PBE of the inspection game. We select this equilibrium in our
analysis. This equilibrium makes the inspector indifferent between inspecting or not given

any declared value. Hence per-unit customs profits are:

¢ = /Oor (v—ﬁ—i) dF (v)

*

. (M_/Ov Udm)) - (1= F))

=7 (Bl | v <] F) < - (1 - F(w))
:TM—E

Recall that this equilibrium exists whenever u > ¢/(x-7). If this inequality is violated, we

have selected an equilibrium with II¢ = 0. Hence, a general expression for per-unit customs

25Declarations in the range (0, ) are off-path, but ¢ = 1/k can be sustained by a belief that v = v'+c¢/(k-T)
for such reports.
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profits under our equilibrium selection is

+
HC:<T'ILL—E> .
K

Implications of the Equilibrium When there is undervaluation, it is an additive shift in
declared prices. This stands in contrast to a standard assumption in the literature on tariff
evasion, where the importer evades a share of value (Mishra, Subramanian and Topalova,
2008). Following a long tradition of how policy can adapt to behavioral responses (Ram-
sey, 1927; Mirrlees, 1971; Akerlof, 1978; Bjorkegren, Blumenstock and Knight, 2024), if the
planner understands that the importer can evade a constant share of tariffs, they can then
increase the ad valorem rate accordingly so in the end the tariff paid is correct. As a result,
we think the models prediction of an additive shift has interesting implications for the type
of tariff that will be enacted.

4.3.2 The Tariff Distortion

As in equilibrium importers are exactly indifferent between telling the truth and lying, the

price they charge is the same as under perfect monitoring:

p=(1+7)v.

The average per-unit revenue the customs house receives from an importer with value v is,?¢

TV — C/K.

Under CES preferences this leads to the following two equations for the price index faced by

consumers, and the revenue collected at the customs house:

P=( [ @ noson )

(L4 71)v)=°
R = / (Tv —¢/K) pie —————f(v)dv.

26To see this formally,
r(v) =70 + ¢(kT(v) —v) — ¢) = Tv — ¢/K,

where we use that ¢ = 1/x.
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In Appendix A.1 we simplify the revenue expression to

T C
Ru

:1—{—7_1—{—7’

where wu is the pre-tariff unit value of goods in the bundle. This object is invariant to the
level of the tariff. The presence of u reflects the fact that the total amount of gross receipts
paid out to monitoring costs is decreasing in u—goods that are, on average, more expensive,
return the same amount of tariff revenue but require fewer physical inspections.

We can invert the expression to write down the tariff required for a collection of revenue

as
R+ =
1-R

Consequently this yields an expression for the price index as a function of desired revenue:

T =

P = -
by it R>0.

This function is discontinuous at 0. Whenever R > 0,

LA & 5
dR 1-R 1-R—-0(R—R)

Note that Equation (5) is identical even if ¢ = 0, so the growth in the price index as a
function of revenue is independent of monitoring, other than at R = 0. Adding (R — R) to

the denominator will be useful for comparing ad valorem to specific tariffs.

4.4 Specific Tariffs

The customs house also has access to specific tariffs, and it can charge a uniform per-unit
tax, t. We assume that counting is easily verifiable, and so for specific tariffs there is no

monitoring costs. The two equations that govern the price index and revenues are given by,

P (/Om(v + t)l"f(fu)dv)

th/o %ﬂv)dv,
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where the second line multiplies ¢ by the total quantity of units arriving at port. Using the

implicit function theorem,

P P
dR 1—oW(R)+ (0 —1)R’

where W(R) is the quantity-weighted ad valorem equivalent, or QWAVE, across goods:

(v+1t)” t
d
B-[ g O

which is implicitly a function in R through t.

Rearranging slightly,
dP P

AR - =R —o(W(R) - R) (6)

Comparing Equations (5) and (6) shows that the growth in the price index as a function
of revenue will be faster for specific tariffs if W(R) > R. In Appendix A.1, we show that
W(R) > R everywhere (other than R = 0). The intuition is straightforward. W(R) is
a quantity-weighted ad valorem equivalent tariff. R can be rewritten as the expenditure
weighted ad valorem equivalent tariff. By definition, cheaper goods have (a) relatively high
ad valorem equivalent tariffs and (b) relatively high quantities, given their expenditure. This
introduces a higher correlation between the weights and the values for the quantity weighted
average relative to the expenditure weighted average, and so W(R) > R. As a result, any
given positive revenue, the price index grows faster under specific tariffs. Furthermore, the
gap between W(R) > R is increasing in R around 0.

It is also the case that W (R) is increasing in the variance of f(v) (holding fixed its mean).
The reason is that the quantity weights,

(v+1t)°
fooo(u +t)=f(u),du

(7)

are a decreasing function of v. Since the ad valorem equivalent, g(v) = is also decreasing

+t’
and convex, a mean-preserving spread in f(v) increases the relative probability weight on
lower values of v, where g(v) is higher. By Jensen’s inequality and the definition of second-

order stochastic dominance, the quantity-weighted measure, W (R) must increase.
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4.5 Optimal Tariff Regimes
4.5.1 Single Good

For a single good, when R is small, it is clear that the planner will initially choose a specific
tariff. This is because there is a discontinuity at 0 in the ad valorem regime. The customs
house needs to cover the cost of inspection before revenue is returned to the government.
On the other hand, it is easy to see that at R = 0, the first derivative with respect to R in
the specific regime is finite.

Figure 1 plots an example situation. As a benchmark, we also plot the price index if the
customs house had access to the first-best ad valorem tariffs. As in the model, small specific
tariffs are not very much more distortionary than ad valorem, but grow at a much faster
rate; ad valorem tariffs with monitoring grow at the same rate as the optimal ad valorem
tariffs, but start with an initial shift up of the price index to raise any positive revenue.

In the figure, for low revenue targets specific tariffs distort less, and for large tariffs ad
valorem tariffs distort less. However, this turns out to not be a general feature. This is
because as R — 1, the QWAVE function approaches R: for high enough ¢, the underlying v
do not matter much for the prices paid by consumers, and so quantity shares and expenditure
shares get close. As a result, eventually the growth rates of specific and ad valorem tariffs
become arbitrarily close together. If ¢/k is very large, then this convergence can occur
quickly enough that the specific tariff is never worse than the initial jump in the price index
induced by monitoring costs. In Appendix A.1, we formalize this intuition. We show that if
c is not too large, then there is a single crossing point, R, where price indices are equalized.

In particular, the crossing point occurs at the specific tariff given by

fooo v(v+ t)’”f(v)dvg
(fooo(v -+ t)l_f’f(v)dv) -1

If there is a crossing point, then there is only one—this follows from the fact that the

= (14 3P,

specific price index grows more quickly than the ad valorem price index.
This leads to a particularly simple, and as we shall see useful, characterization of how
the price index changes as revenue needs change. In particular, we have, with a slight abuse

of notation, that

dlogP 1 (8)
dR 1-W(R)+ (0 — )R’
with
QWAVE(R) if R<R
W(R) = ‘ _ (9)
R if R > R.
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We call this function the WAVE function, as both net revenue in both cases can be written
as a kind of weighted ad valorem equivalent tariff.

Figure 2 plots the WAVE function for the above example. The QWAVE function is
concave. At the point where the customs house switches to ad valorem with monitoring
there is a discrete jump down—this occurs because at the kink in the optimal price index,
the ad valorem price index is growing slower than the specific price index. After the jump,
the WAVE is the 45-degree line.

4.5.2 Multiple, Fixed, Categories

Suppose that the in addition to charging an ad valorem or specific tariff, the customs house
can now split up goods on a known dimension. That is to say, there is now a tariff schedule,
and the customs house can use a different instrument in each categorized good.
The planner’s problem is now to solve,
n (Pl
(5
subj. to > E;R; > R,

J

where P; is the CES price index of basket j, F; is the expenditure on that basket, and R; is
the net revenue per expenditure from basket j.

In Appendix A.1 we prove the following:

Proposition 1. The optimal split of instruments across baskets equalizes the WAVE function

across baskets. In particular,

W;(R;) = WVj.
Moreover, the derivative of the overall price index with respect to revenue is given by,

dlogP 1
dR 1—oW+ (o - 1R’

To visualize the solution, Figure 3 plots two WAVE functions. The optimal solution is
to find a single horizontal line such that the total net revenue generated across baskets sums
to the revenue target, as this equalizes the price index distortion across the two baskets.

The main result is robust to changes in the instruments available to the planner. Indeed,
for a quite general class of instruments, which can be indexed by a single variable for each
basket, the planner will equate a certain kind of WAVE function. However, the result hinges

on the elasticity of substitution between varieties within and across nests being identical.
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Without this assumption, the result would break.
This result is particularly useful for characterizing ad valorem tariffs in our setting. In
particular, since for any ad valorem tariff, W(R) = R, we have that the net revenue in all

baskets that use ad valorem tariffs is equalized. This leads to the following corollary,

Corollary. For any basket that uses ad valorem tariffs, R; = W and

W—I—jj
ST

where u; 1s the unit cost in basket j. Hence, tariffs are ranked by their inverse unit value.

4.5.3 Optimal Categorization

Suppose that the price index can be written as

P ( / 1 [ / " b)) f (o, em] gw)de) -

where 6 is some index that the planner can control. That is to say, f(v,0) is a sequence of
PDF’s indexed by 6 on the line [0,1]. One can think of 6 as an observable characteristic
of a good that is horizontally differentiated. For example, one can observe for free whether
apparel entering the port are pants or shirts.

We constrain the planner to group goods by cuts in #-space, and the ordering of goods is
exogenously given. For example, the planner can distinguish bottoms and tops, but cannot
group together pants with sweaters, and shirts with leggings.

We focus on a single cut point, #. Depending on the instruments chosen, revenue can

always be written as,

R:

foé s (g1 (v, 70) = e0)pa (0) 7 f(v,0)dv] g(0)dO + [; [ [ (92(v, 71) — E2)pa(v) =7 f (v, 0)dv] g(6)d6

Plfa

for some function g and some cost c. In the specific case, g = 7 and ¢ = 0, in the ad valorem

case ¢ = 7v and ¢ = ¢/k. In both cases, p;(v) = v + g;(v,7;). We call the first function

N(11,79,60) and write down the planner’s problem:

min P
T17T279

N(Tl,TQ,e) > R

subj. to e =
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We can exploit previous results on the value of the Lagrange multiplier at the optimum to

solve for 6. Specifically, in Appendix A.1 we show,

_ _ fooo[(v +)p1(v)™ — (v + &2)p2(v) ) f (v, 0)dv
o—1 X (1-=W)= fOOO[Pl(U)l_U —pz(U)l_"]f(U,é)dv )

where W is the value of the WAVE at the optimum.

As a special case, suppose that rather than cut along some horizontal dimension, the

(10)

planner can cut a single distribution f in the vertical dimension (for example, cheap and

nice rugs). Our analysis extends to this case and we have,

(0 +e)pi ()77 = (04 Ca)pa(v) 7
;=W = (D)7 — (D)7

where now v is the cutoff in the vertical dimension.
Additionally, nothing in the above discussion requires only a single cutpoint. The solution

for multiple baskets extends easily to,

o o [ E)pi(0) 7 = (0 A+ Gaa)pin (V)7 f (v, 6;)dv
o1 == T —pa @ By

where j indexes baskets, so that [0, 6,) is the first basket, [0}, 0;) the second, and so forth.

One interesting result is that if the regime is for two ad valorem tariffs, then, since
W =R, (1+7;) x1/(1 - R), and p; x 7;, the optimal cut is independent of the revenue
target.

4.6 Recap of Model Predictions

The model has several predictions we use to describe the evolution of tariffs in the 19th
century. The starting assumption is that over time, the planner has access to more cuts of
the data. Endogenously, as they cut the data, some of the partitions will have low variance,
which will lead to a shift towards specific tariffs. These specific tariffs will be concentrated
in relatively homogeneous labels: those that capture few goods, and in which the goods
have relatively similar varieties. Furthermore, they will be goods with relatively low tariff

burdens, as specific tariffs distort the price index less for low revenue targets.

5 Empirical Results

In this section, we describe the patterns of tariff complexity and form. We start with

describing the evolution of the tariff code in the United States, before turning to modern
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cross-country evidence.

5.1 The Early Republic

Over time, tariff legislation in the United States became increasingly detailed. Figure 4 shows
that the number of distinct tariff labels grew modestly, starting from 105 labels in 1789, and
then stabilized through the War of 1812. However, substantial expansions occurred in the
1820s, 1830s, and most notably in 1842, resulting in over 800 distinct labels by the end of
the sample period. This expansion underscores how legislators increasingly differentiated
among imported goods.

In addition to becoming more numerous, tariff labels also became narrower in their
coverage. Figure 5 shows that initially, many labels encompassed numerous goods, and
most items fell under broad categories, including a general catch-all tariff. Over subsequent
decades, labels became increasingly specialized. By 1841, half of labels applied exclusively
to individual goods, illustrating a shift toward highly detailed categorization within tariff
legislation.

One way to observe the trend toward narrower disaggregation over time is by considering
how extensively goods are grouped under fewer labels. Figure 6 shows that initially, fewer
than 15% of goods were covered by labels with under five goods, and only a very small
fraction—mostly teas—had labels associated with a single good. Starting in the 1820s,
however, this extensive disaggregation increased significantly, in tandem with the general
proliferation of labels. By the 1840s, over three-quarters of goods were categorized under
relatively disaggregated labels.

Alongside labeling more goods, the tariff code itself became increasingly complex, requir-
ing customs officials to track a growing variety of duties. Figure 7 shows that the number of
distinct tariff rates generally increased over time, although it experienced a decline following
the Tariff of Abominations (1828), before sharply rising again with the Black Tariff of 1842.
By 1842, importers faced around 150 distinct tariff rates.

Having shown the increasing ability of the US Customs House to impose a more detailed

tariff, we turn to showing how this affected the types of tariffs charged.

5.1.1 The Spread of Specific Tariffs

The increasing complexity of the tariff code was accompanied by a shift toward specific
tariffs. Figure 8 shows that in 1789, approximately one-tenth of goods had specific tariffs,
a proportion that increased notably in 1824, coinciding with the hiring of new collectors at

major ports (Rao, 2016). A notable pattern is the decline in specific tariffs during the 1830s,
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mirroring the reduction in the overall number of tariffs, followed by a sharp rise in 1842,
when nearly half of all goods had specific tariffs.

The increase specific tariffs was closely related to narrower groupings of goods. Table 2
shows that, throughout the entire sample, goods labeled individually (singletons) were three
times more likely to have specific tariffs compared to those grouped with five or more goods.
Labels covering fewer than five goods were also substantially more likely to have specific
tariffs. Column 2 weights the data by the inverse number of goods in each SITC2 category
to address potential overrepresentation of minor categories. When weighting, singletons were
more than ten times more likely to carry specific tariffs, so the results are not driven by our
own idiosyncratic definition of a good.

Furthermore, specificity increased when goods were newly disaggregated from broader
labels. Table 2 illustrates that goods previously grouped under broader labels were far more
likely to switch from ad valorem to specific tariffs upon becoming singletons. Disaggregation
into unique labels increased the likelihood of such a switch by a factor of ten, a result which
is similar weighting by SITC2 categories.

In addition to specific tariffs disproportionately affecting narrowly classified goods, they
also targeted more homogeneous goods. We link the goods to the Rauch (1999) classification,
defining goods as homogeneous if they are currently traded on exchanges. While commodity
exchanges themselves were limited at the time (Banner, 1998), our view is that these goods
likely had less price variation across varieties even in the 18th and 19th centuries. Indeed,
homogeneous goods were about twice as likely to have specific tariffs during our sample
period.

The model also predicts that goods with low ad valorem equivalents are more likely
to have specific tariffs, as the relatively high cost of inspection makes ad valorem tariffs
unattractive. We find that small tariffs—those in the 10th percentile or lower of the ad
valorem equivalent distribution (approximately 11%)—are around five percentage points
more likely to be specific.?” Homogeneity and low tariffs also interact: the gap is larger for

commodities.

5.2 The Modern Era

We now turn to showing that our key empirical patterns also describe the modern pattern
of tariffs. While our measure of state capacity in the 19th century is somewhat limited, and

so instead we focus on the passage of time, our measures in the modern era are better.

270Qur data does not report unit values for ad valorem tariffs. However, also consistent with our theory,
Acosta and Cox (2024) report that cheaper goods are more likely to have higher ad valorem rates in the
modern American tariff code. That said, this is not a strong validation of the theory, as they argue this
pattern emerged in the 1940s and is relatively unusual across modern economies.
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Currently, greater state capacity is associated with more specific tariffs and a more de-
tailed tariff code. Table 3 shows that countries with less capable customs houses, measured
by their level of data agreement with trading partners (Farhad et al., 2024), have fewer dis-
tinct tariffs and fewer tariff splits within HS Codes. This broad empirical pattern aligns with
qualitative evidence as well. Wiseman (2023) documents that border traders and customs
officials in Kenya and Uganda often struggle to apply the correct tariff rates, even though
these countries have relatively simple tariff schedules—for example, Uganda uses only six
distinct ad valorem rates (covering over 99% of goods) and eleven distinct specific duties.?
Furthermore, less capable customs houses also use fewer specific tariffs.

As in the historical data, specific tariffs are currently associated with narrower groupings.
Table 4 shows that goods without an ad valorem tariff are less likely to share common tariff
rates within their HS aggregation class. The effect is large, reducing the share of the same
tariff rate by about one-third to one-half of the baseline mean.

Table 5 shows that homogeneous goods are about three times more likely to have a
specific tariff, as are goods with small ad valorem equivalents. As in the historical data,
these effects interact, with the largest gap observed for homogeneous goods that also face
relatively low tariffs.

Figure 9 shows the distribution of tariff rates separately for ad valorem and specific tariffs.
Panel A plots the data for OECD countries, while Panel B presents the same distribution
for non-OECD countries. Visually, there is a notable missing mass of ad valorem tariffs
below approximately five percentage points, while many specific tariffs appear at very low
rates. The figure also highlights differences in the structure of tariff schedules across country
groups: OECD countries exhibit a smoother distribution of tariff rates, whereas non-OECD

countries display more heaping.

6 Discussion

States endogenously respond to their capabilities. We show how this phenomenon generates
patterns of tariff setting. In particular, high-capacity customs houses are able to have a
more dissagregate tariff code, which in turn is complementary to having specific tariffs, in
particular for homogeneous goods and those with low levels of protection. This theory both
predicts the historical evolution of American tariffs, as well as the cross country patterns of
tariffs today.

Recent technological advancements are increasing the capacity of customs houses around

28For comparison, the United States employs 407 distinct ad valorem rates and around 1,100 specific
rates. Switzerland’s tariff schedule is among the most detailed globally, with over 1,600 distinct specific
rates.
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the world (Budimirovic et al., 2022; Chowdhary and Vomhof, 2024). In addition to helping
improve tariff collection by improving the ability of officials to notice miscalssification and
misvaluation, our theory argues that this should lead to policymakers enriching their tariff

codes, to fully take advantage of the new tools.
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Figure 1: Price Indices Under Different Instruments

Comparison of Specific, Ad Valorem, and Undistorted
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Notes: This figure plots the Consumer Price Index as a function of the tariff revenue raised, separately for
specific tariffs (solid blue line), ad valorem tariffs with monitoring costs (dashed red line), and ad valorem
tariffs without monitoring costs (dot dashed black line).
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Figure 2: The WAVE Function

Comparison of Specific and Ad Valorem Regimes
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for the same parameters as in Figure 1.
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Figure 3: Optimal Tariffs on Many Goods
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Figure 4: Number of Distinct Labels Ever Used
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Notes: This figure plots the number of labels ever used in American Tariff Bills. Source: author’s
calculations from the legislative documents 1789-1842.
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Figure 5: Number of Goods per Label
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Notes: This figure plots the number of goods per label in the American Tariff Bills. Source: author’s
calculations from the legislative documents 1789-1842.
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Figure 6: Disaggregation to Narrow Groupings
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Notes: This figure plots the number of goods per label in the American Tariff Bills, showing the share with
under 5 goods or a unique good. Source: author’s calculations from the legislative documents 1789-1842.
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Figure 7: Number of Distinct Tariff Rates Over Time
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Notes: This figure plots the tariff rates in the American Tariff Bills. Source: author’s calculations from the
legislative documents 1789-1842.
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Figure 8: Share of Specific Tariffs over Time
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Notes: This figure plots the share of goods with a specific tariff in the American Tariff Bills. Source:
author’s calculations from the legislative documents 1789-1842.
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Figure 9: Distribution of Tariff Rates by Tariff Type
Panel A: OECD Panel B: Non-OECD
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Notes: This figure reports the density of ad valorem equivalents separately by ad valorem and specific
tariffs. Panel A plots the data for OECD countries, and Panel B for non-OECD countries. Data from
(Rauch, 1999), the UN, and WTO.
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Table 1: Probability of Tariff Types

Specific
Unweighted Weighted
(1) (2)

Singleton 0.58 0.63
<band >1 0.57 0.56
> 5 0.18 0.05
Unconditional 0.28 0.24

Notes: This table shows the share of goods with a specific tariff in the American Tariff Bills, by the
number of other goods with the same label. Each observation is a good-by-tariff-year. Source: author’s
calculations from the legislative documents 1789-1842.

38



Table 2: Probability of Switching Tariff Types

Switch to Specific Switch to Ad Valorem
Unweighted Weighted Unweighted Weighted

(1) (2) (3) (4)
Disaggregate to Singleton 0.57 0.63 0.21 0.21
Disaggregate to < 5 and > 1 0.39 0.44 0.06 0.06
Disaggregate to > 5 0.19 0.10 0.04 0.01
Unconditional 0.06 0.06 0.04 0.04

Notes: This table shows the share of goods with a specific tariff in the American Tariff Bills, by its level of
disaggregation from the previous tariff bill. Each observation is a good-by-tariff-year. Source: author’s
calculations from the legislative documents 1789-1842.
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Table 3: State Capacity and Tariff Codes

Share of goods with non Log value of number of Share of HS 6-digit codes

ad valorem tariffs distinct tariff rates with variation in tariffs

(1) (2) (3) (4) (5) (6)
Overall trade -0.17 -3.18 -0.095
misreporting index (0.061) (0.73) (0.047)
Overall export -0.11 -1.93 -0.057
misreporting index (0.036) (0.46) (0.028)
Mean Outcome 0.053 0.053 2.95 2.95 0.066 0.066
Number Observations 125 125 125 125 125 125

Notes: This table reports the relationship between trade misreporting (Farhad et al., 2024) and tariff
choices. Data from the UN and WTO.
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Table 4: Disaggregation and Specificity

Leave-out share of tariff lines with the same
duty rate within a category

(1) (2) (3) (4)
8-digit HS 6-digit HS 4-digit HS 2-digit
Indicator for non ad -0.240 -0.238 -0.258 -0.294
valorem tariffs (0.020)  (0.011) (0.015) (0.021)
Mean Outcome 0.768 0.755 0.809 0.600

Number Observations 69272 372075 792336 815662

Notes: This table reports the relationship between having a non-ad valorem tariff and the disaggregation of
tariff rates. Data from the UN and WTO.
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Table 5: Homogeneity, Tariff Rates, and Specificity

Share non ad valorem tariffs

(1) (2) (3) (4)

Homogeneous 0.0062 0.0057  0.0047
(0.001) (0.001) (0.001)

Low AVE 0.066  0.065  0.046
(0.004) (0.004) (0.004)

Homogeneous X 0.036
Low AVE (0.006)
Mean Outcome 0.021 0.021 0.021 0.021

Number Observations 550546 550546 550546 550546

Notes: This table reports the relationship between product characteristics and tariff type. Data from
(Rauch, 1999), the UN, and WTO.

42



A Appendix

A.1 Algebra Details for Ad Valorem Revenue

(1+7)0)
R= / TV — ) Pie " f(v)dv

T(14+7)" "Pl" fo (L+7)v)=°
T (l47)ep pi-o

f(v)dv

where Q refers to the physical quantity of goods sold (as opposed to the quantity index).
This number can be interpreted as the inverse of the unit value measured post-tariff. That
is to say, it is the inverse of the total expenditure on the good divided by total quantity of

the good sold. We may go further however and rewrite this as,

R— T _ C QO
147 14+7\Ey )’

This object can be interpreted as the inverse of the weighted harmonic mean of pre-tariff

values across goods:

Q _ [*v7
Eo_/o — f(v)dv

00 1 71
= — d
Jy e

Notice that because 7 does not distort relative prices, expenditure shares are independent
of the tariff. And so, this object can be interpreted as the inverse expenditure-weighted
harmonic mean of pre-tariff unit values. For short, we call this the unit value of the good,

as it is indeed the unit value purged of the tariff, (1 + 7).

A.2 Waves

Suppose that the tariff collection scheme is such that 3 a single instrument, ¢, and a function

g(x,t) so that, o
P (/Ooo(v —i—g(v,t))l_"f(v)dv) |
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Moreover, assume that this is the per-unit collection of the government so that,

fo (v, t) (v + g(v, 1))~ f(v)dv
Pl o

R =

We will assume that g is differentiable. However, if g has a cutoff such that g(v,t) = 0Vv <
o(t), for some v(t), our results would still hold in a slightly modified form that accounts for
the terms coming from the Leibniz rule. Call the integral inside of R, N(t).

We will use the implicit function theorem to derive key properties of P as a function of

R. First,
dP [ [ dg B dt
= ([ e senresom) <

(&

~~
dapP
dt

Continuing,
N'(t) N(t)dP\ dt
1= (-0 50 ) i
N'(t) RdP\ dt
pu —_— —_— 1 —_—— —
(Plv =g dt) iR
And so,
dat 1
i UYL
Putting this all together:
dpP _ o
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AR 50 + (0 - 1)EL
B P
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- N0 PTYS
[ Terr e i G
Now,
fe’) 89 . [e’e) ag L
— [ P o) S o [ g F 0+ gl0.0) " ()
0 0
Hence,

N't) 1 /°° W0+ g(v,1)) g(v, 1)
Jo. 5w+ g(v,0)77 f(v)dv o JoT % v+ g(v,t) f(v)dvv + g(v,t)

f(v)dv.
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The integral in this equation is the weighted average of good-specific ad valorem equivalent
tariffs. We call these WAVE functions. The interpretation of the weights depends on the
shape of g.

In the case that g(v,t) =t, g? = 1. In this case, the weights are quantity weights, so we
call this the QWAVE. In all cases, we write W (R), where the dependence on the structure
of g is implicit.

Nevertheless, putting together one has,

dP P
dR~ 1—oW(R)+ (0 — )R’

Rearranging slightly,
dP 1

dR 1-R-o(W(R)-R)
We will assume that limg_,o W(R) — R = 0. This holds with specific tariffs for example.
Clearly, properties of % will depend on the behavior of W(R), which will depend on g.

For specific tariffs we have the following important result that we use in the text:

t [ (w+t)" 7 f(v)dv B tf7 ()77 fv)dv
Jo w7 flw)de 70+ 1) f(v)dv
(fo (v+1)"7f(v) )(fo v"'t)l 7f(v)dv) — (fo (v )dv)
(o (w+ )= fw)dv) (5~ (v + 1) f(v)d ) '

QWAVE — R =

=t X

—1

The numerator is strictly positive by the Cauchy-Schwarz inequality applied to (v + t) ™2
and (v+1)2

A.3 Crossing Points

At the crossing point, R4, = Rg = R and P4, = Ps = P. It turns out that the second

condition affords a simple expression for 7 as a function of ¢ at the crossing point:

1+7=

oww

where Py is the price index with no tariffs. Defining ¢ = ¢/(ku) this implies,
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From the specific taiff we have,

(v %:t)*af(v)dv.

R - Pl—a

Combining this, the crossing point happens at the value of ¢ where,

fooo v(v+ t)*"f(v)dvo
(fooo(v + t)l_”f(v)dv) -1

= (1+8&)P,.

To study the asymptotic behavior of the left hand side, factor out t:

f0°°v(v+t)“’f<v)dvo _ fooov(lJrv/t)‘“f(v)dva |
(7 @+t f)dv) = (f57(1+v/t)= f(v)dv) T

To understand asymptotic behavior, we appeal to the dominated convergence theorem for
each of the numerator and denominator to place the limit inside of the integral. The terms
(14+wv/t) go to 1. Hence, the limit reduces to simply F(v). Hence, a crossing point exists so

long as,
Jrosde
(fooo vl—"f(v)dv) 1/(1=0)

For ¢/k sufficiently small, this will hold since the left hand side is always larger than 1 by

Jensen’s inequality. Recall that ¢ contains the unit value u, which depends on v.

A.4 Optimal Instruments (Fixed Cuts)

We need to solve,

i (F7)T
subj. to > E;R; > R,

J

where R; always refers to net receipts. There are kinks in the function P}, but we will assume

that the solution does not occur at these points. The Lagrangian is given by,

L= (P7)T7 — (Z E;R; - R) .
J
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The first order condition with respect to R; is given by,

oL o .dp
o T (5

0L, dF;
TOP; dR;

E; 0log E; dlog P;
E; [1+3°R,
I +Z E, 0log P, dR, )

Olog E; dlog P; E; Olog E; dlog P;
\E; [1+ R, 7 7 el ’ G
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dlog P; dlog P;
=\E; (1+ R;(1— I —(1-0)R J
Rearranging,
dlog P; A/ P

In all cases, we may write,

dlog P; 1
dR; — 1—oW(Rj)+ (6 — 1)R;

In the case of specific tariffs, this is the WAVE function. In the case of ad valorem with
monitoring, W is the identity function so long as R; is net revenue. Plugging this into the

first order condition,

1 B AP
slo—1)(R; — R)

1—oW(R,)+ (@ —1DR;, 1+

!

This implies that W(R;) = W across all j. In particular,

1—|—(0—1)R—§'

g

W(R;) =

We can rewrite A in terms of W:

P

AZl—UW—i—(J—l)R'

This implies that the marginal cost of raising an additional dollar of revenue from many

buckets is the same as the marginal cost of raising the revenue from one bucket with a wave
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function given by W.

This formula is particularly useful for characterizing optimal policy for ad valorem buck-
ets. In these buckets, W(R) is the identity. Hence, the optimal revenue formula implies that
revenues are equalized. Hence,

W o

T —w
Hence, 7; will be ranked by u;: lower unit value goods will have higher tariffs. Intuitively,
the planner wishes to distort away from goods with low unit values as these are costly to

inspect.
All Ad Valorem If all buckets are ad valorem, then one has,
> EW=R=W=R

In this case, net revenues are equalized across goods. The tariff is then simply,

R+ 4"
Tj = 1—R

B Adjusting ad valorem tariffs across categories

Let’s suppose we have multiple (exogenous, for now) categories of goods, indexed by i =

1, ..., N. If tariffs 7 = (7, ..., 7v) > 0 are levied on each category, then total revenues are

R(T) = Z/(Tz -p —0)Qi(p, ;) dF;(p),

where B
. D’
i(p7i) =1 +7)° 5
Q(p T) ( +7—) P(T)l_a—
and
N
P(r) 7 = Z(l + 1)t /plg dF;(p)
=1
and ¢ = ¢/k.
Note that R may be equivalently written
L(7)
=1—
R(T) 7)(7-)1—0’
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where
N

L) =3 (147" / (0" + &) dE(p).

1=1

We're interested in solving the problem
minP(r) st. R(T) > R.
T
For appropriate choice of II, the solution to this problem solves the auxiliary problem

min L(7) st. P(r) <IL

p —

When ¢ > 1, the equivalent constraint P(7)!72 > I1'"? may be substituted, yielding the

Lagrangian
N
L(TN) =Y L7 N),
i=1
where

L \) = f(pl_a +c- fp_a) dFi(p) ). fpl_a dF;(p)

(1+7) (Tt

These component Lagrangians have derivatives

%g (14 ((1 tr) A (o —1)- /p AE(p) — o /@1_0 “'/p_a)dﬂ(p)) |

They are therefore strictly quasiconvex, with unique minimum

() = (A—1~L- <1+c M) —1> .

o—1  [pl-e dF(p)

In particular, for any value of the Lagrange multiplier, (positive) tariffs are ordered across

categories according to Q; = E;p~7 /E;p'~.
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