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Abstract

International trade requires moving goods both across borders and within countries, so both inter-
national and domestic trade costs are important. While an extensive literature examines the impact of
World War I on international trade costs, much less is known about how civil conflict influenced domestic
trade costs. This paper addresses this question using China during the Warlord Era (1912-1928). Apply-
ing a gravity model, I find that belonging to different military factions significantly increased domestic
trade costs. Leveraging the 1917 Russian Revolution as an exogenous supply shock, I show that the
demand for foreign goods was elastic and varied across regions. These findings demonstrate that civil
conflict had a significant impact on foreign trade at both the national level and the regional level.

1 Introduction

Engaging in international trade requires not only moving goods across borders but also transporting them
domestically from or to suitable ports. Both international and domestic trade costs therefore play crucial
roles in shaping a country’s foreign trade. Over the past few centuries, trade costs have undergone significant
changes. Following the Industrial Revolution, one major technological advancement, steamships, significantly
reduced international trade costs by facilitating maritime transport (Jacks et al., 2011). However, global
conflicts, particularly World War I, later fractured international markets (Findlay and O’rourke, 2009).
Meanwhile, domestic trade costs declined with the expansion of railways (Tang, 2014; Berger, 2019), another
transformative transportation innovation of the Industrial Revolution, in many countries. Yet, much less is
known about how civil conflict affected domestic trade costs, even though, like World War I, it may have
severely disrupted domestic market integration and, in turn, significantly impacted a country’s foreign trade.

This paper addresses this gap by examining the effects of civil conflict on domestic trade costs in China

during the Warlord Era (1912-1928). In particular, I focus on domestic trade costs associated with the



internal movement of goods to and from global markets. In large countries, like China, domestic trade costs
play a crucial role in shaping access to foreign trade. Foreign trade access varies across regions within a
country because of internal trade barriers (Donaldson and Hornbeck, 2016). This was particularly true for
China before 1930. While China’s markets had long exhibited some degree of integration, this integration
was primarily driven by intertemporal effects rather than reductions in transportation costs (Shiue, 2002).
Before the Industrial Revolution, the performance of markets in China and Western Europe was comparable.
However, markets in Western European countries quickly integrated after industrialization (Shiue and Keller,
2007). China’s vast geography imposed substantial domestic trade frictions (Keller et al., 2017), and limited
railway development during the Qing dynasty kept trade costs persistently high (Brown, 1979). In this
context, China entered the Warlord Era, a period of civil conflict, which further shaped domestic trade
barriers.

The Warlord Era (1912-1928) was a period of political instability following the collapse of the Qing
dynasty. During the Warlord Era, China was divided into regions controlled by regional military governors,
or warlords. Warlords fought incessantly. Driven by concerns about conflict, warlords continuously formed
and restructured military factions. These factions created an informal political order that further influenced
domestic trade costs. In particular, this paper examines the effects of military factions on trade between
treaty ports and provinces—specifically, the internal movement of imports and exports, or, in other words,
the domestic trade costs associated with foreign trade activity in China.

The Warlord Era provides an exceptional setting for studying the effects of civil conflict on domestic
trade costs. First, even though armed conflicts were frequent during the Warlord Era, historians believe
they were small in scale and caused limited direct destruction primarily due to the lack of modern weapons
(Rawski, 1989; Sheridan, 1983). This feature allows me to abstract from direct effects, such as the physical
destruction of foreign goods, and focus on the effects of conflict on trade costs. Second, while civil conflict
often alters political relationships between regions within a country, these changes are typically difficult to
capture. However, during the Warlord Era, military factions were well-documented, which made it possible to
formalize the impact of civil conflict on domestic trade costs. Third, foreign trade is typically a decentralized
economic activity, and the internal movement of imports and exports is usually difficult to track. However,
during the Warlord Era, foreign trade operated under the Treaty Port System, which monitored the flow of
imports and exports within China. My study leverages the system’s records to examine the domestic trade
costs.

The Treaty Port System was one of the most influential economic institutions in modern Chinese history.



Under this system, approximately 50 customs stations, or treaty ports, served as the exclusive entry and
exit points for foreign and domestic goods. This trade is uniquely well documented, and we can measure
the extent to which each province traded with each treaty port. I collect data on the annual trade value
between each province and treaty port from the trade reports of the Chinese Maritime Customs (CMC).
Overseen by both foreign and Chinese agents, the CMC was responsible for monitoring trade at treaty
ports and maintained high-quality records of foreign trade activity even during the Warlord Era, a period of
political instability. The CMC reports include both the value of trade between each port and province and
the detailed commodity flow at each port.

The importance of the Treaty Port system and the Chinese Maritime Customs (CMC) is well known. The
Treaty Port system opened China to global markets, facilitated the exchange of technology and ideas, and
played a crucial role in the country’s modernization (Keller et al., 2011, 2012; Keller and Shiue, 2020; Jia,
2014). Meanwhile, the CMC, responsible for collecting trade duties, functioned as a relatively autonomous
tax bureaucracy that contributed to the evolution of China’s financial and banking system (Ma, 2019). While
many studies have examined the Treaty Port system, to the best of my knowledge, the inland transit data I
collect from CMC trade reports have not previously been used by researchers.

To examine the effects of civil conflict, I adopt a structural gravity model with an explicit trade cost
function from Anderson and Van Wincoop (2003). This model assumes that any change in trade costs
between a province-port pair indirectly affects trade flows for all province-port pairs. This model has been
used by several studies, such as Xu (2022) and Berger et al. (2013). Using this framework, I analyze how
trade between provinces and treaty ports responded to the changes in military factions. The results indicate
that bilateral trade cost increased when the province and the treaty port were controlled by different military
factions. The effect of belonging to different military factions on trade costs was equivalent to one-third of
the effect of being connected by railway but in the opposite direction. My findings indicate that civil conflict
can have significant effects on regional foreign trade access even without causing extensive direct damage.
Civil conflict affected the arrival prices of foreign goods in regional markets and the prices of Chinese goods
in global markets by influencing the domestic trade costs associated with the movement of imports and
exports. These effects could have important implications for regional industrialization.

Furthermore, I provide additional evidence for the counterfactual scenario, i.e., what would have happened
had there been no civil conflict. Using the 1917 Russian Revolution as an exogenous supply shock, I show
that the demand for foreign goods was elastic. Increases in trade costs naturally led to higher prices of foreign

goods in local markets. If conflict had not increased trade costs, the demand for foreign goods would have



been much higher. Foreign trade brought advanced manufactures and capital goods into the lagged-behind
China. Conflict suppressed local demand for foreign goods and thus left profound impacts on economic
development. Additionally, the demand elasticities varied across regions. Although the import demand for
foreign goods was always elastic, I find that wealthier areas had relatively less elastic demand than poorer
areas who suffered more from conflicts and other adverse trade shocks.

My work contributes to three strands of literature. First, it provides a new perspective on global trade
in the first half of the twentieth century. The period from 1870 to 1914 is known as the first wave of
globalization, followed by a period of disintegration caused by World War 1. Existing literature examines
both the expansion of global trade, driven by advancements in transportation that reduced international
trade costs, and its contraction, caused by rising international political tensions that increased international
trade costs (Jacks et al., 2008, 2010, 2011; Solar, 2013; De Zwart, 2016; Chilosi and Federico, 2015; Meissner
and Tang, 2018). Despite the rich literature on global trade during this period, domestic trade costs, which
also played a significant role in shaping global markets, have received much less scholarly attention. As for
China’s experience during this period, the existing literature primarily focuses on the growth of treaty port
cities (Ma, 2008; Jia, 2014; Liu and Zhang, 2023) or the trade shocks caused by World War I (Mitchener and
Yan, 2014; Liu, 2020; Bo et al., 2022). However, the unique historical context of civil conflict remains largely
unexplored. This paper contributes to this strand of literature by offering a novel framework that links
foreign trade and domestic politics. Just as World War I disrupted the global market, civil conflict imposed
additional domestic trade costs, which in turn affected both China’s overall foreign trade and regional access
to global markets.

Moreover, my findings enrich discussions on market integration in China. One line of research focuses
on price convergence. Using this approach, Shiue (2002) argues that markets in China exhibited a higher
level of integration than is usually assumed, particularly because storage substituted for trade in achieving
consumption smoothing. Shiue and Keller (2007) argue that the performance of markets in China was
comparable to those in Western Europe before the Industrial Revolution but fell behind after European
countries industrialized. My work, on the other hand, adopts a different approach by explicitly estimating a
domestic trade cost function. Domestic trade was never frictionless in China (Keller et al., 2017). Previous
research recognizes the slow development of modern transportation during the Qing. The first railway
in China was built by the British in 1876, and over the following two decades, the Chinese government
constructed some railways, primarily in the eastern part of the country (Wang et al., 2009). However, by

1911, the overall railway network remained limited relative to China’s geographic size. My cost function



not only includes common variables from existing studies, such as geographic distance and railway, but also
accounts for the impact of civil conflict, which continuously shaped regional political relationships within
China. My analysis offers a unique perspective on market (dis)integration in China, extending beyond its
complex geography and its failure to develop modern transportation. The significant internal trade costs
identified in this study can further inform analyses of how welfare gains from foreign trade varied across
regions in China due to internal trade barriers.

Additionally, my work contributes to the broader understanding of conflict and its broader economic
consequences. Conflict has been a persistent feature of human history (Rosenthal and Wong, 2011; Hoffman,
2012; Stasavage, 2016; Dincecco and Wang, 2018). Beyond direct destruction, conflict can reshape social and
economic networks, alter regional relationships, and drive institutional change (Haber et al., 2003; Rohner
et al., 2013). Compared to direct damage, these indirect effects are often more difficult to quantify. One
of the few studies addressing this issue, Korovkin and Makarin (2023), finds that the 2014 Russia-Ukraine
conflict disrupted trade by eroding intergroup trust. My study provides valuable quantitative evidence from
a historical perspective. Lasting for more than a decade, the Warlord Era was marked by frequent civil
wars that repeatedly reshaped military factions. These recurrent changes offer a rich empirical foundation
for analyzing how conflict disrupted economic activity beyond direct destruction. Civil conflict was not
unique to China-many countries have experienced domestic upheavals, especially during industrialization
and modernization. A large number of people today still live in conflict-ridden countries, even if they are
not directly exposed to violence. In this regard, my study offers insights into the role of conflict in economic
activity with wider relevance.

The paper proceeds as follows. Section 2 provides historical background on the Warlord Era and the
Treaty Port system. Section 3 describes the data on trade and military factions. Section 4 introduces the
gravity model and discusses the instrumental variable approach used to estimate demand elasticity. Section

5 concludes with an extended discussion and suggests directions for future research.

2 Background

2.1 The Warlord Era

The Hsinhai Revolution (Oct 10, 1911-Feb 12, 1912) ended the Qing dynasty, China’s last imperial dynasty.
The Republic of China was established, with Yuan Shih-kai as the first president. Although the transition

occurred without much violence, the new form of government did not bring the stability that had been



expected. Three years later, in 1915, Yuan Shih-kai decided to restore the hereditary monarchy, by appointing
himself as the Hongxian Emperor. Yuan Shih-kai’s about-face alienated many of his supporters. China then
split into regions under the control of local military leaders. The era of warlords ruling China’s regions began
in 1916 following Yuan Shih-kai’s death and lasted until 1928, when the Kuomintang officially unified the
country under Chiang Kai-shek.

During the Warlord Era, warlords fought incessantly. Table 1 lays out the major civil wars during this
period. There was hardly a year without a “war,” not to mention the countless small-scale conflicts occurring
nationwide. Yet, despite the frequency of violence, military action caused only limited direct damage. For
example, although the total number of troops mobilized during the Chihli-Anhwei War was 120,000, the
number of casualties was no more than 3,600. Military action was responsible for less than 1 percent of
mortality during the Warlord Era. These figures are in no way comparable to those from wars happening

in other countries during the same timeframe.!

The total number of casualty estimated during the whole
Warlord Era was 400,000, which is not a small number but is almost trivial given China’s population size

of more than 450 million.2

Table 1: Major Civil Wars

War Start End Estimated Army?
The National Protection War 1915-12-25 1916-07-25 55,000
The Constitutional Proection Movement 1917-07-17 1918-05-21 100,000
The Chihli-Anhwei War 1920-04-09  1920-07-19 120,000
The First Chihli-Fengtien War 1922-04-28 1922-05-05 225,000
The Szechwan War 1923-07-25 1924-02-09 300,000
The Kiangsu-Chekiang War 1924-08-18 1924-10-20 200,000
The Second Chihli Fengtien War 1924-09-15 1924-10-23 450,000
The First Eastern Expedition 1925-02-01  1925-03-20 100,000
The Second Eastern Expedition 1925-10-01  1925-11-30 60,000
The Nankou War? 1926-04-15 1926-08-15 600,000
The Northern Expedition 1926-07-09 1928-12-29 1,100,000

%The total number of troops mobilized on both sides. Data on the National Protection War, the Constitutional Protection
Movement, the Chihli-Anhwei War, the First and Second Chihli-Fengtien Wars, the Nankow War, and the Northern Expedition
are drawn from Rawski (1989), Table 1.8, p. 37. Estimates for the remaining wars are based on army organizations detailed in
Jiang (2008).

b1t is generally believed that this battle was a preparation for the Northern Expedition. It attracted the main forces of the
Chihli and Fengtien factions, leaving the south vulnerable and effectively supporting the advance of the Northern Expedition.

Previous studies have shown that both financial and geographic conditions limited the direct damage
caused by warfare. Rawski (1989) points out that most warlords were poorly financed and therefore could

not afford large armies. Moreover, many troops had nearly no firearms and thus were incapable of causing

1For example, in the Battle of Verdun during World War I alone, nearly two million troops from Germany and France were
deployed. French casualties and German casualties all exceeded three hundred thousand at Verdun.
2Data on estimated casualties during the Warlord Era come from Rawski (1989), pp. 37-38.



massive destruction. Ch’i (1976) finds that the locus of fighting was always restricted. In the mountainous
areas, because of inadequate modern communications, armies usually fought in highly concentrated areas and
wars only affected the immediate vicinity of the battlefield. Even on the plains, troops were concentrated to
defend the main communication arteries and the area of fight was restricted, a strategy that caused limited
direct destruction but affected the flow of trade.

However, the limited direct damage of warfare should not lead to the conclusion that conflict had no
impact on the economy during the Warlord Era. Previous literature finds that one key negative aspect of the
Warlord Era was the uncertainty brought by the military. Ch’i (1976) observed that “political unrest and
civil wars made any long-range investment extremely precarious.”® Uncertainty was not the only consequence
of conflict. Hsieh (1975) argues that China during the Warlord Era was governed by two interdependent
systems: a formal administrative system and an informal political order. The formal system involved a
nationwide bureaucratic hierarchy extending from the capital to the smallest village. The informal order
captured the fluid and subjective relationships among regional governors and elites, which shaped local and
regional trade. Conflict significantly shaped the informal order.

During the Warlords Era, provinces were controlled by different warlords who formed alliances to counter
potential threats. Table 2 lists major military factions. The first three factions were named by one province,
but this does not mean that they only controlled one province. A faction was usually named after the
hometown of its key figure. Although a faction usually controlled the province in its name, it could still
exist after it had lost that province (an example is given later). The Kuomintang was certainly the best
known among these factions. It reunified China under Chiang Kai-shek in 1928 and ruled mainland China
from 1927 to 1949. However, during for most of the Warlord Era, the KMT was influential only in southern
China. The actual controlled areas of a faction changed over time. The bases listed in Table 2 are provinces
that each faction held for relatively long time, but they are not the only provinces a faction held nor the

provinces a faction always held.

Table 2: Major Factions in China 1916-1949

Name Representative Figures Bases

Anhwei Faction Tuan Ch’i-jui Anhwei, Chekiang, Shantung
Fengtien Faction Chang Tso-lin Fengtien, Kirin, Heilungkiang
Chihli Faction Wu P’ei-fu, Sun Ch’uan-fang  Chihli, Honan, Kiangsi, Hupeh

Kuomintang (KMT) Sun Yat-sen, Chiang Kai-shek Kwangtung, Kwangsi

Warlords of the same military faction typically maintained amicable relationships, while warlords from

3This argument is drawn from Ch’i (1976), pp. 171-172.



opposing factions were hostile to one another. However, these military factions were not binding. Warlords
occasionally changed their factions of their own will. An notable example is a controversial general-Feng
Yu-hsiang. Feng was first a follower of Yuan Shih-kai, but he stood on the opposite side of Yuan during
the National Protection War. He joined the Chihli Faction in against Fengtien Faction during the First
Chihli-Fengtien War, but he chose to betray the Chihli Faction during the Second Chihli-Fengtien War. He
later again betrayed the Fengtien Faction and joined the KMT during the Northern Expedition. And he
eventually left the KMT and joined the Chinese Communist Party (CCP).

Furthermore, major wars affected the territories controlled by each faction. On the eve of the Anhwei-
Chihli War, the Anhwei Faction controlled Shantung, Anhwei, Chekiang, and Fukien. Defeated by the Chihli
Faction, the Anhwei Faction lost control over Shantung and Anhwei. The Chihli Faction became the largest
faction after it defeated the Fengtien Faction during the First Chihli-Fengtien War. However, it lost control
over all the provinces in Northern China after the second Chihli-Fengtien War. Moreover, the Chihli Faction
split after the war, with Wu P’ei-fu and Sun Ch’uan-fang each controlling a few provinces.

Clearly, control of a region could oscillate among various military factions. Since warlords acted as
the de facto civil governors, such shifts imply that the political ties between regions were also in a state
of constant flux. These changes in political connections further affected interregional trade. One example
is the opium trade: opium from Yunnan and Kweichow was shipped along a well-established trade route
to Western Hunan, from where it could be sent either northward to the Yangtze Valley or southward to
the Canton delta. The allegiance of the warlord controlling Western Hunan determined which route was
selected.* Although the opium trade was not encouraged, this example illustrates the link between military
alliances and interregional trade. This type of connection has also been recognized in the Chinese Maritime

Customs (CMC) trade reports. One report® notes that

The tea trade has not prospered during the decade owing to the great difficulties and risks
attending all interprovincial commercial transactions since the inauguration of the Republic, and

more especially during the years of warfare between Yunnan and Szechwan.

Despite abundant descriptive evidence, systematic analysis on the economic impact of military factions
during the Warlord Era remains limited. Earlier studies tend to downplay the impact of national disintegra-

tion. Sheridan (1983) argues:

The regional power of the warlords did little to strengthen regional divisions in China. [...] The

4This example comes from Sheridan (1983), p. 296.
5 Decennial Reports on the Trade Navigation Industries, etc., of the Ports Open to Foreign Commerce in China and Corea,
and on the Conditions and Development of the Treaty Port Provinces, 1912-1921, p.372



regional units that had cultural and economic importance in a unified China became the natural
units into which the country disintegrated, and the natural territorial bases for warlords. But
the very fact that the regions had a normal existence within a unified China meant that warlord

regionalism was a less destructive force than it might otherwise have been.

Nevertheless, the consequences of political fragmentation may extend beyond what could be directly
observed, and they warrant deeper investigation. Expanding on Sheridan’s perspective, I argue that while
civil conflict did not create new regional units, it nevertheless deepened divisions among existing ones.
Concerns about conflict drove changes in military factions, introducing additional divisions that significantly

affected domestic trade costs.

2.2 The Treaty Port System

After the First Opium War of 1840-1842, the British gained control of five cities on the China coast, namely
Shanghai, Canton (Guangzhou), Ningpo (Ningbo), Foochow (Fuzhou), and Amoy (Xiamen). These cities
were forcibly opened to foreign trade and became so-called “treaty ports.” In the following decades, the Qing
government signed several treaties with foreign countries, including the British, the Americans, the French,
and the Russians, and eventually more than 40 treaty ports were established in China. All the treaty ports
were established before the collapse of the Qing dynasty, but they remained operational throughout the
Warlord Era. Initially, most of these ports were established along China’s coastline. Later, several were also
established in important inland locations. Most provinces possessed at least one treaty port.

Under the Treaty Port system, treaty ports served as the exclusive entry and exit points for foreign
trade. All the imports into China and exports out of China had to go through these designated ports. Any
region within China had to trade with treaty ports if it sought to acquire foreign goods or export its local
products.® Therefore, trade between provinces and treaty ports was the only channel through which regions
in China accessed global markets. Figure 1 presents a map of all the treaty ports. A total of 44 ports were
in operation during the Warlord Era.”

Founded in 1854 in Shanghai by foreign consuls, the Chinese Maritime Customs was in charge of collecting
trade taxes to ensure that China would pay indemnities owed after military defeats. Later, it established

stations in most treaty ports. The CMC collected treaty port data on the value and the quantity of imports,

6In the remaining text, I use “foreign goods” and “imports” interchangeably. They both refer to goods produced outside
China and brought into China through treaty ports. I use “native goods” and “exports” to refer to goods produced within
China that are targeted at overseas markets.

"In the trade reports, trade at Sansing and Suifenho was counted under Harbin, and Tatungkow was included in Antung for
most years. Therefore, these three ports have been excluded. Manchouli (in today’s Inner Mongolia) was also removed.
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Figure 1: Treaty Ports
Figure 1 displays a map of the treaty port system. Red dots indicate treaty ports, while blue text
provides their names. The labels enclosed in rectangles represent provinces in China. A total of 44
ports were actively engaged in trade during the Warlord Era.
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exports, re-exports, inland transit, etc. The quality of the data is usually considered to be high because most
CMC employees were highly skilled graduates of universities such as Cambridge, Harvard, and Yale, who
were accountable to both bondholders and the Chinese treasury (Keller et al., 2011). A detailed description
of the Treaty Port system and the Chinese Maritime Customs can be found in Keller and Shiue (2020).
Although the Treaty Port system’s origins stem from military defeats, it became one of the most important
economic institutions that accelerated China’s transformation into a modern, industrialized economy. It
ensured the operation of foriegn trade even during the period of national disintegration. Every year, hundreds
of foreign commodities were brought into China, facilitating the transfer of advanced technology from the
Industrial Revolution. Exports of Chinese specialties, such as silk, tea, and handicrafts, also brought in
significant revenue from international markets. As Rawski (1989) noted, foreign trade was the root of
economic growth in China during the Warlord Era. This paper seeks to link the era’s prominent political

features, military factions, with foreign trade, the most important economic activity of the time.

3 Data

3.1 Trade Data

The main trade dataset is based on the Inland Transit section of the reports published by the Chinese
Maritime Customs (CMC). My dataset documents the annual value of foreign goods (imports) and native
goods (exports) that transited between each province-port pair during 1912-1928 under the Transit Pass.
Provinces traded with treaty ports to buy foreign goods or sell native products. The trade between provinces
and treaty ports occurred within China but it involved goods that were either imported from foreign coun-
tries or about to be exported abroad.” My dataset documents the aggregate imports value and aggregate
exports value for each province-port pair. However, it does not detail the values for individual commodities.
Commodity-level data unfortunately did not exist for trade between provinces and treaty ports during the
Warlord Era.

Although province-port trade data do not include details on commodity composition, I address this

8The system of transit passes was initially created to give foreign merchants the option of either paying all internal taxes
as the were levied by local officials, or instead receiving an exemption from all further taxes by paying the Maritime Customs
a fifty percent surcharge on the regular customs duties. Chinese merchants were included after 1876. Transit passes could
be purchased for both foreign imports shipping to inland areas and inland goods being shipped to treaty ports. There were
controversies regarding the implementation of policies. See Matthews (1999) and Brown (1978).

9For example, consider Province A, Province B, and Port C. Foreign goods imported from Port C to Province A would be
recorded as imports from Port C to Province A. However, if Province B subsequently purchased these goods from Province A,
such transactions would not be captured in our dataset. Nevertheless, I argue that this type of inter-provincial trade (trade
between Province A and Province B) was likely limited, as trade with treaty ports was protected by transit passes, whereas
trade between provinces that bypassed treaty ports lacked such protection.
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limitation by further collecting data on the commodity-level imports and exports at each treaty port from
the Analysis of Foreign Trade section in CMC trade reports. This dataset provides the quantity and
the value of each commodity imported or exported annually at each port. However, as mentioned, each port
engaged in trade with multiple provinces, so this port-level dataset does not explicitly reveal the composition
of trade for a specific province-port pair. Nevertheless, it could still provide important implications for the
possible commodities that provinces traded with each port.

I merge Fengtien (Liaoning), Kirin (Jilin), and Heilungkiang (Heilongjiang) into Manchuria (Manz-
housheng), as some trade reports group these three provinces in this way. I also exclude trade data from
provinces that not actively involved in China’s domestic affairs during the Warlord Era, e.g., Sinkiang, Mon-
golia, and Chinghai. To ensure that values are comparable across years, I convert all values to 1907 USD.
The annual exchange rates between the currency used by the CMC and the US dollar were provided in
the CMC reports, and I adjusted all dollar values to their 1907 USD equivalents using the Consumer Price
Index.'°

Figure 2 presents the total trade value between provinces and treaty ports. Although the total value
varied over the years, it never collapsed. Each year, trade flows between provinces and treaty ports amounted
to millions of dollars. However, the trade value of individual province-port pairs exhibited more fluctuations.
Figure 3 plots the annual trade value between Chihli and Hankow. Chihli (later called Hopeh, or Hebei) was
the province surrounding Peking (Beijing), while Hankou (Wuhan) in Hupeh (Hubei) was one of the largest
treaty ports. Figure 3 shows that in some years, Chihli and Hankow engaged in intensive trade, whereas in
other years, no trade occurred at all. This paper explains fluctuations in trade value by examining domestic
trade costs, in which military factions played a significant role.

In the Appendix, Table A1 and Table A2 provide additional summary statistics for aggregate trade flows

(imports plus exports) and import flows between provinces and treaty ports.

3.2 Faction Data

The classification of military factions is based on Sheridan (1983) and Jiang (2008). I assign each province
to a military faction for each year. In addition to the major factions mentioned in the previous section, there
were also smaller factions. Some of these smaller factions controlled only one province for most of the period
(e.g., Yen Hsi-shan’s Shansi), while others existed only briefly. It should be noted that the unit of analysis in

my dataset is the province. Occasionally, a province was divided; in such cases, I assign the province to the

10The Consumer  Price Index is  retrieved from  the Federal Reserve Bank of  Minneapolis:
https://www.minneapolisfed.org/about-us/monetary-policy/inflation-calculator /consumer-price-index-1800-
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Figure 2: Total Value of Trade
Figure 2 presents the total trade value between provinces and treaty ports. Although the total

value varied over the years, it never collapsed. Each year, trade flows between provinces and
treaty ports amounted to millions of dollars.
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Figure 3: Trade Value between Chihli and Hankow
Figure 3 plots the annual trade value between Chihli and Hankow. Compared to the total trade

value, the trade value between a specific province-port pair exhibits sharper fluctuations. In some
years, Chihli and Hankow engaged in intensive trade, whereas in other years, no trade occurred
at all.
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faction controlling the largest portion. If the province was mired in turmoil (as was the case with Szechwan),
I classify it as a separate faction due to the difficulty in determining its dominant faction. It is important to
note that although conflicts sometimes occurred within rather than between provinces, as Sheridan (1983)

points out, China’s basic regional units, provinces, remained largely intact.

4 Empirical Framework

4.1 Gravity Model

To recover trade costs and the impact of conflict, my primary estimating equations are based on a gravity
model of trade. The model relates bilateral trade flows to the economic sizes of countries and various factors
influencing trade barriers. The underlying logic is that trade flows tend to be higher between larger economies
with lower trade barriers. I adopted the specification from Anderson and Van Wincoop (2003), which has
also been employed by Xu (2022), Berger et al. (2013), etc.

The gravity equation gives,

Vije =

Yie - Y [ Tijt TU (1)

Y | PuPe
Viji denotes the trade flow between Province ¢ and Port j during Year ¢. Y3, Y}, and Y,T are the size terms
for Province %, Port j, and the entire economy in Year t, respectively. The parameter o (> 1) is the elasticity
of substitution between goods. 7;;; measure the bilateral trade cost between Province ¢ and Port j in Year
t. Py and Pj, are multilateral resistance terms for Province 7 and Port j, which are complex non-linear
functions of the full set of bilateral cost barriers 7;;. In this model, a change in the bilateral trade cost
between any province and port will impact all the trade routes.

Taking natural logs and rearranging gives:
log(Vije) = log(Yir) + log(Yj) — log(¥,") + (1 — 0)750 — (1 — o) [log(Py) + log(p;e)] (2)

I assume that the trade cost function contains four variables: Dif f_Faction,;:, Distance;;, Railway;;,
and River;;. Dif f_Faction;j; is the variable of interest. It is binary variable that measures whether Province
i and Port j’s province were in different factions in Year ¢. Distance;; measures the geographic distance
between Province ¢ and Port j. Railway;; measure whether Province ¢ and Port j’s province were connected
by a railway line. Notice that this variable is not time-varying because during the sample period, there was

hardly any new inter-provincial railway. River;; indicates whether Province ¢ and Port j were both along
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the Yangtze River. This variable aims to control the accessibility of river transportation for trade between
Province i and Port j. Given the underdevelopment of modern transportation in China during that period,

being able to use Yangtze River could possibly reduce trade costs. The trade cost function is given by:

;= 6“’1 ln(Distanceij)+H2Igailway+u3I£i1;er+l/[5;fff,Facti(>n

Therefore, the estimating equation is given by
log(Vije) = a1 log(Distanceq;) + +ao I ™ + agIJver 4 BIDTT-FOHON 4o by + € (4)

The terms log(Yi:), log(Yjt), log(Y,"), and (1 — o)[log(P;:) + log(pjt)] are all absorbed by Province-
Year fixed effects (7;;) and Port-Year fixed effects (7;+). The coefficients are defined as o ~ (1 — o)u and
B ~ (1 —o)v. That is to say, I cannot estimate o and parameters in the trade cost function separately.
The estimated coefficients must be interpreted as relative to each other. The variable of interest is 3, which
measures the impact of belonging to different factions on trade flows.

Table 3 presents the results.!! The first three columns estimate the effects of military factions on total
trade value, the sum of imports and exports. The last three columns estimate the effects on imports only.
Across all columns, belonging to different military factions had a significant negative impact on trade flows,
which, in other words, indicates a significant increase in trade costs. In particular, although I cannot interpret
the coefficients directly, a comparison suggests that the effect of belonging to different military factions on
trade costs was roughly one-third of that of being connected by railway, but in the opposite direction.
Consistent with findings in many other studies, railway connections significantly reduced domestic trade
costs. Belonging to different military factions, on the other hand, introduced extra barriers.

It should be noted that all the results presented here indicate correlation rather than causality. It could
be that trade influenced faction changes. However, endogeneity is not a major concern in this context.
First, historical records allow me to identify the reasons behind changes in military factions, most of which
were triggered by personal relationships among warlords or differences in political ideology, rather than by
considerations about trade access. For example, the First Chihli-Fengtian Conflict in 1922 was triggered

by their opposing attitudes toward Japan. Second, even when warlords took foreign trade access into

11The sample used for the baseline estimation of Equation 4 includes all province-port pairs that engaged in trade at least
once during the study period. For periods when they did not trade, their trade flows are coded as 0. Province-port pairs that
never traded during the sample period are excluded, as is standard practice in the gravity model literature. See Helpman et al.
(2008) for a discussion on the intensive margin and the extensive margin in gravity models. Moreover, in Table A3, I present
robustness checks that incorporate all possible province-port combinations, including those pairs that never traded. The results
remain similar to the baseline findings.
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Table 3: The Effects of Military Factions on Trade Between Provinces and Ports, 1912-1928

Dependent Variable: log(Value+1)
Imports + Exports Imports Only
(1) (2) (3) (4) (5) (6)

Variables
Constant 21.47%** 20.84***

(0.5453) (0.5348)
log(Distance+1) -2.317%*  -3.318%**  -2.376™** -2.242%**  -3.192*** -2.236***

(0.0905) (0.1166)  (0.1252) (0.0848) (0.1392) (0.1634)
Diff_Faction -0.7822***  -1.905***  -1.198*** -0.7381%%*  -1.848*** -1.134***

(0.2161) (0.2765)  (0.2782) (0.2156) (0.2764) (0.2724)
River 1.848*** 1.670***

(0.4215) (0.4084)
Railway 3.932%** 4.053***
(0.3568) (0.3530)

Fized-effects
Port Year Yes Yes Yes Yes
Province Year Yes Yes Yes Yes
Fit statistics
Observations 3,383 3,383 3,383 3,383 3,383 3,383
R? 0.19728 0.53104 0.56576 0.18947 0.52541 0.56296
Within R? 0.34959 0.39774 0.33636 0.38887

Note: This table reports regression results from the following equation: log(Vj;:) = ailog(Distance;;) +
aglgailway + aglg.i”” +Bli[-)iff’FamO" +7it +7;t +€j¢. The dependent variable is the value of trade between
Province ¢ and Port j in Year ¢. The first three columns combine both imports and exports, while the last
three columns include only imports. The key variable of interest is Dif f_Faction, a binary indicator for
whether the province and the port belonged to different military factions. The results show that belonging
to different military factions significantly reduces trade value, indicating a substantial increase in bilateral

trade costs.

Clustered (Province_Year) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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consideration, they likely avoided decisions that would severely harm their provinces’ foreign trade access.
Therefore, there is likely a self-selection bias leading to an underestimation (in absolute value) of the effects
of military factions.

The coeflicients in Table 3 are the product of (1 —o¢) and p or v. I cannot separate these two components
without knowing the value of o. Suppose I set o to 8, a value commonly used in the literature when varieties
are somewhat similar. This value is chosen because, although the available commodities differed across
ports, many goods were still shared among them, making trade flows “similar.” This assumption yields the

following trade cost function:

Diffpaction

. Riv Railwa
_ 60.339 log(Dlstanceij—0—1)—0—0.171[”. —0.26413" 87‘_0.562Iij y.

Tijt

Under this specification, belonging to different military factions increased bilateral trade costs by 17%.
The last three columns in Table 3 indicate that the trade cost function recovered from total trade was
roughly the same as the trade cost function recovered from imports only. This is not surprising, as imports
constituted the majority of China’s foreign trade activity. Imports brought in advanced manufactured goods
and capital goods, which could hardly be produced domestically and were crucial for regional industrializa-
tion. The last column indicates that belonging to different military factions would increase trade costs by
16% (assuming o = 8). This means that the arrival prices of foreign goods from a treaty port would be 16%

higher if the province and the treaty port belonged to different military factions.

4.2 Counterfactual Analysis

The results above have shown that provinces belonging to different factions faced significantly higher trade
costs, but what remains unanswered is the counterfactual scenario: what would trade have been like if there
had been no conflict? I cannot provide a direct answer to this question, but I can gauge the significant
influence of the increases in trade costs by estimating the demand elasticity for foreign goods. The rise in
trade costs caused foreign goods’ prices in local markets to increase, and demand elasticity indicates how
demand reacted to these higher prices. In this subsection, I focus on imports and show how the demand for
foreign goods responded to price changes.

The following analysis hinges on the assumption that increases in trade costs led to higher prices for
foreign goods in the local market. Unfortunately, this assumption cannot be justified with concrete numbers

because local prices data, especially for foreign goods, are largely unavailable for China during the Warlord
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Era. However, this assumption conforms to the natural laws of economics and the CMC trade reports also
support this assumption. For example, in CMC’s Decennial Report for Szemao (Simao, Sichuan), it mentions
that the steadiness in the local price of rice was due to the internal barriers.'? Conflict nevertheless enhanced
this inaccessibility. Moreover, in its report for Canton (Guangzhou, Guangdong), it notices political unrest
seriously affected trade and caused shortage of necessities and high prices.'3

I digitize the commodity-level imports at all the treaty ports (N = 44) for 1912-1926 from the CMC
reports. There are hundreds of commodities. Some examples include cotton blankets, beans, iron and mild
steel wire, candles, coal, agricultural machinery, and etc. For most commodities, I have both value and
quantity data, so I can calculate their unit prices. Since treaty ports were the exclusive entry points for
foreign goods, the demand for foreign goods recovered at these ports could largely represent that of the
entire country.

The naive OLS yields biased results. Consider a simple equation relating price and quantity. That is,
Price = B - Quantity + €. Price and Quantity are both observed in equilibrium. B from naive OLS can
be biased either positively or negatively. If one considers the demand only, then an increase in € leads to
an increase in Price, which tends to drive down the quantity demanded, so cov(Quantity,€) < 0. However,
the market outcome is the point where demand and supply intersects. So one also needs to think from the
supply side. From the supply side, an increase in € leads to higher price, which boosts quantity supplied. In
this case, cov(Quantity,e) > 0. As a result, the bias can go either way.

I therefore uses the 1917 Russia Revolution as an exogenous supply shock to estimate the inverse demand
curve. Russia was an important trade partner of China at that time, exporting hundreds of commodities
to China every year. However, the revolution in 1917 disrupted the production within Russia, leading to
decreased in China’s imports from it. Table 4 shows that the imports from Russia collapsed after the
revolution and had not recovered by the end of the sample period. This shock was exogenous to China.
Moreover, the degree of the shock varied by port and commodity. Ports closer to Russia traded with it more
tightly before the revolution and felt the shock more strongly. Commodities that Russia mainly supplied
were impacted more by the revolution.

Inspired by the shift-share instrument, my IV for the quantity of each commodity at each port is given
by:

IVQi et = di - QRussia,e,t + Ti,c - QRest,c,t (5)

12 Decennial Reports on the Trade Navigation Industries, etc., of the Ports Open to Foreign Commerce in China and Corea,
and on the Conditions and Development of the Treaty Port Provinces, 1912-1921, p. 384

13 Decennial Reports on the Trade Navigation Industries, etc., of the Ports Open to Foreign Commerce in China and Corea,
and on the Conditions and Development of the Treaty Port Provinces, 1912-1921, pp. 226-227
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Figure 4: China’s Imports From Russia by Year
Figure 4 plots the estimated § in the regression log(Value, ) = BRussia, * Year; + aYear; +
Yo + 7t, where Value, .+ is the total value of Commodity ¢ from Country o in Year t. Russia,
indicates where the origin country is Russia. Year; is a categorical variable indicating the year.
7Y, and ~; are the Origin fixed effects and Year fixed effects respectively. The reference is year
1916. The estimated results show that Russia’s exports to China collapsed after the revolution
and had not recovered by the end of the sample period.

for t = 1917 — 1926. QRussia,c,t is the imports of Commodity ¢ from Russia in Year ¢ and Qgest,c,t is
the imports from the rest of the world. d; is the share of Russian supply for Port ¢, which is inversely

related to its distance to Russia. r;. is the share of imports from countries other than Russia for Port

e~ log(DistRyssia,i)

§ N L e~ 1°g(D7'Sf’Russia,j)
i=

i, which is calculated using pre-trends data (1912-1916). That is, d; = and 7; . =

Average - Quer
g 1912St§1916(ta_QR'ussia,c,t)

Note that for each ¢, the sum of 7; . across all the ports may not
exactly equal to 1. 7; . is the rescaled 7; ., so that for each ¢, >, r; . equal 1.

The first part of this IV measure the accessibility of a port to imports from Russia, which, because of the
revolution, was largely exogenous to China’s demand. The second part borrows the idea of the shift-share

instrument. The averaged share of the previous years is likely unrelated to later demand.

Then I estimate a simple inverse demand curve,

log(Priceict) = Blog(Qict) + Vi + Ve + 7t + €ict, (6)

where @;.¢ was instrumented by I'VQ;.; defined above. v;, 7. and y; are Commodity fixed effects, Port fixed
effects, and Year fixed effects respectively. The idea is to use supply-induced variation in @ to trace out the
inverse demand curve.

Table 4 presents the results. The first thing to note is the number of observations. As mentioned above,
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there are hundreds of commodities. The large number of commodities brings noises to my estimation.
Therefore, following the classification in the CMC reports, I classify all the commodities into 9 categories:
cotton textile (e.g., shirts, sheetings), other textile (e.g., woollen, silk), animal products (e.g., bones, skins),
vegetable products (e.g., cereals, fruits), other daily goods (e.g., paper, stationary), chemical products (e.g.,
acids, wax), industrial products (e.g., bedsteads, electronic devices), raw materials (e.g., coal, wood), and
metal and minerals (e.g., iron and steel, copper). I merge all the commodities in each category. That is
to say, ¢ in the equation actually represents class, not commodity. I also perform the same analysis on
commodity-level, and T get qualitatively similar results.

The first two columns represent the results from the full set of data. Both OLS and IV regressions show
that the demand elasticity, o4 = 1/, is greater than 1 (in absolute value). In other words, the demand
was elastic. Column (3) and Column (4) show the results for daily goods and industrial goods separately.
I assume that the first five categories are daily goods, while the last four are industrial goods. The key
difference between these two types of goods is that daily goods required less technology and China could
produced them itself, while industrial goods were more difficult to produce and China were not able to
produce many of them. The results are not surprising. Given China could not produce many industrial
goods, it had to rely on foreign supply, so the demand was less elastic. But even for industrial goods, the
demand elasticity was still greater than 1.

The last two columns present the results for large treaty ports (i.e., Shanghai, Tientsin (Tianjin), Canton
(Guangzhou), Hankow (Wuhan), and Dairen (Dalian)) and small treaty ports separately. They show that
although demand was elastic in both cases, large treaty ports exhibited relatively less elastic demand. There
are two possible explanations. One is that the commodity structures at large treaty ports differed from those
at small treaty ports. Large treaty ports sold essential industrial products that were unavailable at small
treaty ports, and the relatively less elastic demand at large treaty ports was driven by these valuable but
exclusive commodities. The other explanation is that differences in elasticities were driven by varying levels
of wealth. Although each treaty port typically traded with multiple provinces, a significant portion of its
trade was concentrated in the surrounding areas. Large treaty ports were located in wealthier regions and,
on average, reflected the demand of wealthier populations in China.

I test the first explanation by including only the commodities that appeared at least at 35 ports each
year. That is, when I create categories described above, I include only generally available commodities and
merge their values and quantities. This way ensures that the compositions of each category were similar for

all the ports. Table 5 presents the results. Note that the number of observations decreases a bit when I
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strict my sample, because the price or the quantity is not longer available for some ports for some categories.
Column (1) and (2) in Table 5 show the results of OLS and IV for the full sample. The estimates are very
close to those in Table 4. Column (3) and Column (4) in Table 5 show the results for large treaty ports and
small treaty ports separately. The difference between their estimates becomes smaller compared to that in
Table 4 but still exists. The results suggest that commodity structures may partially explain the difference
in demand elasticities between large ports and small ports, but wealth effects also existed.

Columns (3) and (4) in Table 5 demonstrate that people of different wealth levels exhibited varying
demand elasticities. Specifically, wealthier individuals tended to have less elastic demand. These results
offer valuable insights into regional disparities in China. Poor areas were more sensitive to price change, so
their demand for foreign goods was reduced more significantly by price increases caused by conflict. Although
conflict affected both wealthy and poor areas, it impacted poor regions more. Beyond causing an overall
decrease in demand for foreign goods, conflict also created disparities across regions via shifting domestic

trade costs.

Table 4: Demand Elasticity Using the 1917 Russian Revolution as a Supply Shock

Dependent Variable: log(Price)

Model: (1) OLS (2) IV (3) Daily  (4) Industrial (5) Large (6) Small

Variables

log(Quantity) -0.4075***  -0.4775***  -0.4217*** -0.6665** -0.8183*** -0.4564***
(0.0515) (0.0874) (0.0798) (0.2053) (0.0987) (0.0852)

Fized-effects

Commodity Yes Yes Yes Yes Yes Yes

Port Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes

Fit statistics

Observations 3,918 3,918 2,179 1,739 450 3,468

R? 0.78093 0.77598 0.77150 0.76583 0.90054 0.77301

Within R2 0.43398 0.42118 0.40165 0.38745 0.65967 0.41509

Note: This table reports regression results from the following equation: log(Price;.t) = Blog(Qict) + vi +
Ye + vt + €ict- Column (1) reports the OLS estimation results, while Columns (2)—(6) present IV estimations
using the 1917 Russian Revolution as an exogenous supply shock. Columns (1) and (2) display results based
on the full sample. Columns (3) and (4) report results separately for daily goods and industrial goods,
respectively. Columns (5) and (6) show results separately for large and small treaty ports, respectively.
Demand elasticity is consistently high across all specifications, although the magnitude varies depending on
the type of goods and the size of treaty ports.

Clustered (Commodity) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Table 5: Commodity Structures Not Entirely Drive Elasticity

Dependent Variable: log(Price)

Model: (1) OLS (2) IV (3) Large (4) Small

Variables

log(Quantity) -0.3890***  -0.4713"**  -0.6902*** -0.4618***
(0.0450) (0.1088) (0.1315) (0.1055)

Fized-effects

Commodity Yes Yes Yes Yes

Year Yes Yes Yes Yes

Port Yes Yes Yes Yes

Fit statistics

Observations 3,881 3,881 450 3,431

R? 0.77751 0.77082 0.87280 0.76468

Within R? 0.40176 0.38377 0.48383 0.38217

Note: This table reports regression results from the following equation:
log(Priceict) = Blog(Qict) + vi + Ve + Yt + €ict- Only generally available
commodities are included in this analysis. Column (1) reports the OLS
estimation results, while Columns (2)—(4) present IV estimations using the
1917 Russian Revolution as an exogenous supply shock. Columns (1) and
(2) display results based on all the treaty ports. Columns (3) and (4) report
results separately for large and small treaty ports, respectively. The findings
indicate that demand elasticities differ between large and small treaty ports
even after controlling for differences in commodity structures, suggesting
that demand elasticity could vary with wealth levels.

Clustered (Commodity) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Summary of Results

Employing a gravity model and trade flows between provinces and ports, I show that conflict created shifting
trade barriers within China. Provinces belonging to different military factions faced higher trade costs. Using
the 1917 Russian Revolution as an exogenous supply shock, I estimate demand elasticity using import data
at treaty ports. Together, these analyses suggest that civil conflict significantly impacted a region’s access to
foreign trade. By increasing trade costs, civil conflict drove up the prices of foreign goods in local markets.
Given that consumers were sensitive to price changes, these price increases effectively reduced demand for
foreign goods. Moreover, demand elasticity varied by wealth. Richer areas exhibited less elastic demand

than poorer areas. Therefore, civil conflict affected foreign trade activity unevenly across regions in China.

5 Conclusion and Avenues for Future Research

International trade costs were important in global trade, while a country’s foreign trade activity was also
influenced by domestic trade costs associated with the internal movement of imports and exports. This
paper highlights the connection between foreign trade and domestic politics. Using a gravity model, I show
that, like World War I, civil conflict significantly impacted domestic trade costs. Furthermore, leveraging the
1917 Russian Revolution as a supply shock, I demonstrate that the demand for foreign goods in China was
elastic. Demand elasticity also varied across regions. This implies that the increase in trade costs caused by
civil conflict led to a decline in the demand for foreign goods, both nationally and disproportionately across
regions.

These findings have important implications for future research. The first wave of globalization integrated
many late-developing countries into global markets, prompting the onset of their industrialization. An
immediate next step is to further investigate the role of foreign trade in industrialization. Two key aspects
warrant particular attention. First, as demonstrated in this paper, foreign trade access was uneven across
regions due to domestic trade barriers. Therefore, analysis should be conducted at the regional rather than
the national level. Second, while foreign trade facilitated the transfer of advanced technology, the influx
of inexpensive manufactured goods from more developed economies also created competition for domestic
producers, potentially hindering industrialization. Thus, it is crucial to distinguish between different types
of foreign goods.

The Warlord Era provided an ideal setting for this next step. Despite ongoing civil conflict, thousands

of modern factories were established during this period. However, as Rawski (1989) points out, China’s
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industrialization at the time was primarily a regional phenomenon. The observed regional disparities can
potentially be explained through the lens of foreign trade access. The trade cost function recovered in this
paper can be used to measure foreign trade access at the regional level, while the variations in foreign trade
access induced by civil conflict can potentially be leveraged to establish causality.

Finally, back to conflict, it is noteworthy that during the Warlord Era, conflict caused relatively limited
direct destruction due to the lack of modern weapons. However, in today’s world, conflict can lead to
economic disintegration by introducing trade barriers and can also result in large-scale direct destruction.

From this perspective, my findings reveal one of the many consequences of conflict.
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Appendix

Year Mean Median SD Min Max N
1912 531314.21 61430.04 1674379.58 11.43 16673975.76 128
1913  617759.22 72712.49 1886910.77 68.15 18218438.03 124
1914 544346.96 50334.58 1714772.19 6.24 17100121.08 134
1915 550954.85 73623.23 1622188.92 10.87 15659817.67 132
1916 661839.14 81472.82 1932916.58 29.77 18275925.77 130
1917 726655.07 76929.69 1896365.07 73.40 16297375.45 137
1918 801537.94 90861.85 2092801.35 28.12 18540742.75 132
1919 965898.54 93529.06 2476118.48 21.69 21150767.88 138
1920 790167.55 76092.00 2108766.61 6.93  18776046.87 134
1921 568404.61 61553.62 1872207.18 7.54 18699525.49 132
1922 801245.97 68734.75 2383390.72 5.55 21599223.26 136
1923 838912.93 69084.11 2382660.41 12.69 21148824.59 136
1924 764340.71 52736.46 2078303.27 35.31 18284088.46 137
1925 886999.69 65703.07 3198378.34 30.40 33332549.59 136
1926 791510.89 52411.51 2321711.39 7.62 19358191.52 134
1927 740019.48 35208.05 2365927.66 37.47 19405975.91 118
1928 906953.92 36159.57 2711737.00 44.43 21602306.92 104

Table Al: Summary Statistics, Imports and Exports, 1912-1928
Table Al reports summary statistics for positive aggregate trade flows (imports plus exports)
between provinces and treaty ports from 1912 to 1928. All values are converted to 1907 USD. N
denotes the number of province—port pairs with positive trade flows.
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Year Mean Median SD Min Max N
1912 381311.79 35521.08 1098076.43 11.43 10478613.19 128
1913  462994.55 63349.25 1410651.28 68.15 13372535.78 124
1914 429216.75 48325.14 1332125.25 6.24 13133224.52 132
1915 400344.42 67365.56 1090458.65 10.87 9661455.52 132
1916 461045.42 53598.59 1295836.19 29.77 11384233.76 129
1917 542817.73 71550.64 1357296.05 73.40 11086282.59 135
1918 575651.04 76748.51 1391620.68 28.12 11224458.55 132
1919 705661.78 70832.50 1852649.65 21.69 16156825.41 137
1920 585180.57 63428.80 1525067.50 6.93  13609597.41 134
1921 503215.75 53565.47 1525682.66  7.54  14144461.56 131
1922  615595.00 55226.94 1829914.37 5.55  15202032.94 134
1923  623409.28 62855.86 1813947.54 12.69 16134431.08 135
1924 614657.22 50408.27 1729610.65 35.31 14401741.61 136
1925 732319.70 67741.28 2799030.16 30.40 29223601.24 134
1926  642154.55 50854.63 2037919.32 7.62  18354565.61 132
1927 564663.80 33484.70 1939709.30 37.47 18150511.02 117
1928  740989.07 34428.28 2383607.77 44.43 20875641.75 103

Table A2: Summary Statistics, Imports Only, 1912-1928
Table A2 reports summary statistics for positive import flows between provinces and treaty ports

from 1912 to 1928. All values are converted to 1907 USD. N denotes the number of province—port
pairs with positive import flows.
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Table A3: The Effects of Military Factions on Trade Between Provinces and Ports, All Pairs, 1912-1928

Dependent Variable: log(Value+1)
Imports + Exports Imports Only
(1) (2) (3) (4) (5) (6)
Variables
Constant 23.79*** 23.18%**
(0.4127) (0.4287)
log(Distance+1) -3.167*  -3.764**  -3.106%** -3.085***  -3.668*** -2.996***
(0.0561) (0.0800) (0.0942) (0.0586) (0.0855) (0.1007)
Diff_ Faction -0.4625***  -1.047***  -0.7391*** -0.4474***  -1.019*** -0.7045***
(0.0946) (0.1380) (0.1289) (0.0927) (0.1388) (0.1274)
River 0.4398** 0.3625**
(0.1699) (0.1712)
Railway 2.743%** 2.824***
(0.2218) (0.2220)
Fized-effects
Port_Year Yes Yes Yes Yes
Province_Year Yes Yes Yes Yes

Fit statistics

Observations 12,331 12,331 12,331 12,331 12,331 12,331
R? 0.35707 0.57094 0.59292 0.35146 0.56237 0.58641
Within R2 0.47885 0.50555 0.47026 0.49936

Note: This table reports regression results from the following equation: log(Vj;i) = a1 log(Distance;;) +
aglg“ilway+a3[gi””+6lgiffjac“°" +7it+7jt+€iji. Regressions are estimated using the sample comprising
all possible combinations of provinces and ports. These results remain consistent with the baseline findings,
indicating that the baseline results are not driven by the way I construct the dataset.

Clustered (Province_Year) standard-errors in parentheses

Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Data Description

e Trade flows between provinces and treaty ports: obtained from the Inland Transit section of the

Chinese Maritime Customs (CMC) trade reports.
e Faction data: sourced from Sheridan (1983) and Jiang (2008).
e Distance data: calculated using the Haversine (great circle) formula based on geographic coordinates.

e River data: the following treaty ports are located along the Yangtze River: Chinkiang, Chungking,
Hankow, Ichang, Kiukiang, Nanking, Shanghai, Shasi, Wuhu, Yochow, and Wanhsien. The following
provinces are also situated along the Yangtze River: Szechwan, Yunnan, Hupeh, Hunan, Kiangsi,

Anhwei, and Kiangsu.

e Railway data: The railway network is treated as fixed during the period 1912-1928. The following
railways are included in the analysis: Jinpu Railway, Beining Railway, Huhangyong Railway, Zhegan
Railway, Pinghan Railway, Daoqing Railway, Zhengtai Railway, South Manchuria Railway, Guangjiu
Railway, Guangsan Railway, Jinghu Railway, Shen’an Railway, Nanxun Railway, Bianxu Railway,

Yuehan Railway, Dianyue Railway, Jiaoji Railway, Chinese Eastern Railway.

e Commodity-level import and export data: obtained from the Analysis of Foreign Trade section in
the CMC trade reports. For each commodity, the reports provide the quantity and value by country

of origin (or destination) as well as by treaty port. Quantity data are missing for some commodities.
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