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Abstract

Under what conditions can globalization become a source of state fragility? We provide the
first systematic evidence that rigid trade and taxation systems, together with the collapse in
global silver production following the Spanish American wars of independence, fueled ris-
ing silver prices and social instability in early nineteenth-century Qing China. Using newly
assembled county-level panel data and historical commercial routes, we show that regions far-
ther from Canton—the empire’s sole legal international port—experienced larger increases in
silver prices and greater social unrest following the shock. Silver-denominated taxation was
central to this relationship: because taxes were largely fixed in silver terms, rising silver prices
sharply increased real tax burdens and fueled instability. Quantitatively, the silver shock re-
duced China’s aggregate welfare by 1.16%, with fiscal rigidity accounting for most of the loss.
Opening additional international ports would have mitigated the destabilizing effects of the
shock, but only modestly. By contrast, fiscal reform would have been far more effective.
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1 Introduction

On an otherwise ordinary evening in 1838, Huang Juezhi, a mid-ranking imperial official, found

himself unable to sleep. Restless, he rose and penned a memorial to the Emperor, writing:

“If, in the next few years, the price of silver continues to rise, how will expenditures be managed? How
will taxes be collected? And if an unforeseen emergency arises, how could it be funded? Whenever | think

of this, I toss and turn, unable to sleep.”

What Huang described was not a new problem, but rather a predicament that had haunted the
empire for decades. Between 1800 and 1850, the price of silver—a key currency for long-distance
trade and state taxation, which China itself did not produce—more than doubled relative to
copper coins, the currency of daily wages and consumption. This price surge ushered in the
era famously known as the Daoguang Depression (1821-1850), a period of economic contrac-
tion marked by deflation, widespread poverty, and growing social unrest across the empire (von
Glahn, 2018; Li, 2020; Lin, 2020). The mid-19th century thus marked a critical turning point in
Chinese history: the Qing dynasty rapidly declined from “High Qing” prosperity into an “un-
precedented great upheaval” (Wei Yuan, 1845) that defined China’s entry into the modern era.

Under what conditions can global integration become a source of state fragility? We study
this question through the silver crisis in early nineteenth-century China. Using modern quan-
titative trade models and novel historical data, we show that a global decline in silver produc-
tion—triggered by the Spanish American wars of independence—fueled rising silver prices and
social instability across the empire. Two rigid domestic institutions were central to this transmis-
sion: the Canton System, which restricted international trade to a single port of entry,1 and a fiscal

system that imposed largely fixed tax obligations denominated in silver.

With minimal domestic silver production, the Qing economy depended almost entirely on
trade surpluses to sustain its monetary system—a vulnerability that became acute when global
silver supplies contracted by nearly 50 percent after 1810 due to the Spanish American wars of

independence. The Canton System funneled all legal international trade through a single port, so

!While the Canton System formally restricted Western maritime trade to Canton, other channels of silver inflow
were negligible in scale. According to Lee (2009), Canton accounted for approximately 93% of China’s net silver
inflow during our sample period. We therefore refer to Canton as China’s sole international port throughout the
paper for conceptual simplicity.



the collapse of silver inflows propagated unevenly across the empire, leaving interior regions far
from Canton most exposed to the shortage. The fiscal system then converted monetary scarcity
into social pressure: most households used copper coins for daily transactions but owed taxes in
silver at largely fixed amounts. As the price of silver rose, so did the real burden of taxation. In
the end, although China was not particularly open to trade and silver played only a limited role
in everyday transactions, domestic institutions transformed an external commodity shock into a

monetary and fiscal crisis that strained Qing social stability and state capacity.

We establish this mechanism by bringing together newly digitized historical data, reduced-
form evidence, and a quantitative spatial model. This approach yields three main contributions.
Our first contribution is to digitize and georeference a large commercial network documented in
Shanggu Bianlan (“A Convenient Handbook for Merchants”), a comprehensive merchant guide-
book written in 1792 and widely used in Qing China. This source records 75 major trade routes
as sequences of waypoints connecting commercial centers across the empire. We extract and
geocode these waypoints, then construct the likely paths between them using least-cost path anal-
ysis that accounts for terrain, historical river systems, and the technological constraints of early
nineteenth-century Chinese transportation. The resulting dataset provides, to our knowledge,
the first systematic georeferenced representation of Qing China’s commercial transportation net-
work. Among others, we use this network to construct county-level measures of trade costs to
Canton, which we show to be a strong predictor of local exposure to global silver supply shocks.
Beyond the present study, this dataset offers a novel resource for research on historical trade,

market integration, and economic geography in late imperial China.

Our second contribution is to provide the first systematic empirical evidence on how the early
nineteenth-century silver shortage shaped social instability in Qing China. Using our newly con-
structed commercial network and a rich county panel covering 1,549 counties across China Proper
(the 18 Han Chinese provinces) from 1801 to 1840, we establish three key findings. First, regions
facing higher trade costs to Canton experienced significantly larger silver price increases when
Mexican silver production declined. Second, regions with higher trade costs to Canton also ex-
perienced more conflict during periods of rising silver prices. Third, the rigid tax burden served
as a key transmission channel: conditional on trade costs to Canton, regions with heavier tax

burdens experienced even larger increases in conflict when silver prices rose. Our main results



are robust to instrumenting domestic silver prices with Mexican silver production or major mine
disruption events during the Spanish American wars of independence, to the inclusion of var-
ious controls and alternative subsamples, and to alternative measures of trade costs to Canton.
Falsification exercises confirm that trade costs to placebo ports, to political or economic centers,
and the pre-Canton System period (before 1757) do not generate similar patterns. Finally, we
present corroborating evidence that the effect is attenuated in regions with proximity to domestic
silver mines, and that despite the government directing a larger share of relief to remote regions,
total relief incidents, government expenditures, and revenues all contracted when silver prices
rose—consistent with historical accounts of silver-scarcity—induced fiscal strain, further limiting

state capacity to respond to the crisis.

Our final contribution is to develop and estimate a quantitative spatial model that incorporates
international silver trade and taxation. Within each period, goods trade follows a standard Arm-
ington structure, and the rest of the world exchanges silver for goods produced in each Chinese
region. Merchants face endogenous market penetration costs a la Arkolakis (2010) and endoge-
nously choose the fraction of households to reach in each region, so that remote interior areas of
Canton exhibit greater trade elasticities. Together with domestic trade, each region’s overall trade
surplus determines net silver inflows, which in turn governs the evolution of local silver prices
and hence real tax burdens. We show analytically that the model can rationalize our three main
empirical findings, with both the trade and taxation components being crucial for delivering the
predictions. Quantitatively, the Spanish American silver supply shock reduced China’s aggregate
welfare by 1.16%, with silver-denominated taxation accounting for most of the loss. Contrary to
the common narrative that greater trade openness would have benefited late imperial China, our
counterfactual exercises suggest that opening additional international ports would have had lim-
ited effect in attenuating the welfare loss, whereas a simple fiscal reform—equalizing per-capita

tax obligations across regions—emerges as a far more effective policy lever.

The findings of this paper thus speak to a general mechanism through which globalization can
become a source of state fragility. External shocks become destabilizing not simply because they
are large, or because economies are highly open, but because they pass through choke points that
transmit and amplify their effects. Institutions are often overlooked as choke points, yet they can

be among the most consequential. In our setting, the Canton System concentrated access to global



silver ows through a single port, while the scal system converted monetary scarcity into rising
real tax burdens. This perspective speaks directly to contemporary debates over trade decoupling,
sanctions, and supply-chain fragility, where consequences depend not only on exposure, but on

where vulnerabilities lie.

Related Literature. Our paper contributes to the literature on trade and spatial economic out-
comes in historical settings. A rich body of work has examined how transportation networks
shape local economic and social outcomes: in historical context, Fogel (1964), Donaldson and
Hornbeck (2016), and Hornbeck and Rotemberg (2024) study the impact of U.S. railroads on eco-
nomic growth; Donaldson (2018) examines railroads in colonial India; Nagy (2023) traces the
westward expansion of the United States; and Pascali (2017) evaluates the role of steamships in
maritime trade and development. Others have studied the effects of political barriers—Redding
and Sturm (2008) on the Iron Curtain in Germany, Ahlfeldt et al. (2015) on the Berlin Wall—and
trade disruptions, such as Juhasz (2018) on the Napoleonic blockade. Yet unlike the standard
market access channels emphasized in these papers, we show that even in an economy with lim-
ited trade openness, foreign supply shocks can produce severe consequences when mediated by
monetary systems and rigid domestic institutions. Conceptually, our framework is particularly
informed by Boehm and Chaney (2024), who study the role of trade and technology through the
diffusion of coinage in the ancient world. Although the questions differ, both papers highlight

how monetary circulation and trade geography interact in pre-modern economies.

Our paper also speaks to the literature on the real effects of money in historical settings, re-
cently surveyed by Brzezinski et al. (2024b). In particular, Palma (2022) and Brzezinski et al.
(2024a) exploit exogenous disruptions to precious metals supply from the Americas—through
colonial production cycles and maritime disasters, respectively—to show that monetary contrac-
tions generated persistent real output losses in early modern Europe. Our identi cation similarly
exploits exogenous changes in silver supply from the Americas. While these studies estimate
aggregate effects at the national level, we trace how a global monetary contraction propagates
spatially within a large economy, and nd that its distributional consequences are themselves a
quantitatively important driver of aggregate welfare losses and social instability. More broadly,
our scal transmission channel resonates with the debt de ation mechanism of Fisher (1933): just

as falling prices in ate the real burden of nominal private debt, rising silver prices mechanically
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raised the real cost of xed, silver-denominated tax obligations.

Our study also contributes to the long-standing debate over the origins of turmoil and re-
cession in nineteenth-century China. Traditional historiography attributes this crisis to climate
shocks (Cao et al., 2012; Li, 2015), Malthusian pressures (Jones and Kuhn, 1978; Huang, 1990), or
dynastic cycles (von Glahn, 2018). We depart from this literature by focusing on trade-induced
monetary disruption—speci cally, the silver shortage triggered by the Spanish American wars of
independence, which Lin (2020) suggests precipitated a severe economic depression across China
(Ma, 2012; Wang, 1997). While this channel has attracted growing attention, the existing literature
remains descriptive and historical in nature; the closest precedent is Bai and Kung (2018), who
document a time-series correlation between rising silver prices and declining living standards.
We go substantially further. Using a rich dataset we assembled alongside a reconstructed his-
torical commercial network, we establish the causal link between the collapse in silver in ows
and social unrest. We then develop a theoretical framework that articulates the mechanism and
guanti es the aggregate welfare cost by combining data with the model. Our work thus provides

the empirical and theoretical foundation for Lin (2020)'s in uential conjecture.

Finally, our paper speaks to the literature on trade and con ict (Martin et al., 2008; Vicard,
2012; Berman et al., 2017; Dell et al., 2019; Cao and Chen, 2022; Couttenier et al., 2024). Our
setting again departs from the standard channels: we add to the literature by showing that foreign
supply shocks can fuel domestic con ict not only through direct trade exposure, but also through
their interaction with rigid institutional structures. To our knowledge, this is among the rst
studies to bring both credible causal identi cation and structural quanti cation to bear, in both

the trade—con ict literature and the Chinese economic history studies.

The remainder of the paper is organized as follows. Section 2 reviews the historical back-
ground and describes the data. Section 3 presents the empirical results. Section 4.1 introduces the
model and derives the comparative statics. Section 5 describes the model's parameterization and

presents the quantitative results. Section 6 concludes.



2 Historical Background and Data

This section provides historical context for our analysis and introduces the key datasets. We refer

readers to the Data Appendix A for full variable de nitions and sources.

2.1 The Canton System and Trade Costs

The Canton System was a Qing policy that con ned all Western maritime trade to a single port—
Canton—under a tightly regulated institutional framework. 2 This arrangement effectively cen-
tralized maritime silver in ows at one entry point, making Canton the dominant conduit for
silver entering the empire. The policy built on the Qing state's longstanding suspicion of mar-
itime activity—shaped by early coastal con ict and intermittent sea bans—but it emerged in its
institutionalized form in the mid-eighteenth century. After a brief period in which foreign trade
was permitted at multiple ports, Emperor Qianlong restricted all Western maritime commerce
to Canton in 1757, following repeated con icts with British traders at Ningbo, thereby formally
establishing the Canton System (Van Dyke, 2005). This regime remained in place until the Treaty
of Nanking in 1842.

Under the system, all foreign trade had to be conducted through the Cohong a guild of li-
censed intermediaries (Wakeman, 1978). Foreign merchants were con ned to a small district
outside Canton's city walls during the trading season and were prohibited from direct contact
with Chinese civilians and local of cials (Fang et al., 1996-2014). As a result, silver payments
for Chinese exports entered the empire almost entirely through Canton. Other channels of silver
in ow existed but were quantitatively limited: trade with Japan had declined substantially by the
eighteenth century, overland Central Asian routes remained modest in scale, and coastal smug-
gling constituted only a small fraction of total in ows during the period (Morse, 2007; Lee, 2009).
According to Lee (2009), Canton accounted for approximately 93% of China's net silver in ow

during our sample period (1801-1840).

Because silver served as the medium of exchange, its regional distribution re ected underly-

ing trade balances: silver owed into regions running trade surpluses and out of those running

2Canton was a coastal prefecture in southern Qing China, adjacent to Hong Kong, and corresponds to present-day
Guangzhou.



de cits (Feuerwerker, 1980). Since foreign trade was concentrated in Canton, regions farther from
Canton faced higher effective trade costs, participated less in export-oriented commerce, and con-
sequently received fewer silver in ows. In the absence of an integrated nancial system capable
of redistributing these monetary imbalances, 2 distance from Canton generated persistent spatial
variation in silver availability—a disparity that became especially consequential during periods

of aggregate monetary contraction.

Trade Costto Canton. To measure each county's exposure to silver supply shocks, we construct
trade costs to Canton using GIS methods and detailed historical sources. Our primary data source
is the Shanggu Bianlar(*A Convenient Handbook for Merchants”), a Qing-era commercial guide
documenting 75 major trade routes across China Proper. Unlike sources that record only origin—
destination pairs, this guide reports detailed waypoint sequences—the intermediate stops along
each route—which provide rich information about the actual paths merchants traveled (see Fig-
ure Al). We digitize and georeference these sequences, yielding 630 unique route segments that

form the backbone of our historical trade network.

Because theShanggu Bianlamecords waypoints rather than exact paths, we use least-cost path
analysis to model routes between consecutive waypoints. The geospatial model combines high-
resolution elevation data with historical waterway networks to estimate travel routes that min-
imize time and cost, re ecting the technological constraints of pre-modern Chinese commerce.
Water transport serves as the baseline mode, while overland travel costs rise steeply with terrain
slope following an adapted Tobler hiking function. As shown in Figure 1-(a), the resulting net-
work closely matches historical patterns: it favors waterways and largely avoids mountainous
regions. Full details on cost surface construction and parameter calibration are provided in the
Data Appendix (Section A.1).

We validate the geospatial model by comparing estimated travel distances with directly recorded
distances in the Shanggu Bianlarfor waypoint connections where such records exist. As shown

in Figure B4, estimated distances closely track historical records, yielding a coef cient of 0.97

3Remittance banks (piaohad remained geographically limited and played only a minor role during our sample
period. According to Du et al. (2024), piaohadranches operated in only about 10% of prefectures in South China in
the 1850s, implying even more limited coverage in 1801-1840. Moreover, piachagrimarily served merchants and
of cials rather than ordinary households.
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