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Abstract

The lack of domestic market integration had long hindered the movement of for-

eign goods within China. This paper identifies civil conflict during the Warlord Era

(1912–1928) as a key source of internal trade barriers. Using a gravity model, I show

that belonging to different military factions significantly increased bilateral trade costs

between provinces and treaty ports. Leveraging the 1917 Russian Revolution as a

supply shock and employing a shift-share instrumental variable design, I show that

demand for foreign goods was highly elastic. Imports would have been significantly

higher in the absence of civil conflict.
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1 Introduction

After the forced opening in 1840, China experienced an overall expansion in foreign trade.

Yet, despite the continued growth, by 1933, nearly a century after the opening, total imports

and exports amounted to only 8.5% of gross domestic product (Rawski, 1989). From 1913

to 1938, China accounted for merely 2% of world trade (Keller et al., 2011). Moreover,

the distribution of this growth was highly uneven. Between 1912 and 1928, Chekiang and

Kiangsu achieved average growth rates of 15% and 11%, respectively, while Kweichow and

Yunnan experienced negative growth. One explanation for the moderate and uneven growth

of China’s foreign trade between 1840 and 1930 is the lack of domestic market integration.

High domestic trade costs impeded the movement of imports and exports within China,

limiting the interior regions’ participation in the global market. Previous work finds that

China’s vast geography (Keller et al., 2017) and limited railway development (Brown, 1979)

kept domestic trade costs persistently high.

Less recognized is the effects of civil conflict on domestic trade costs during the War-

lord Era (1912-1928). Following the collapse of the Qing dynasty in 1911, China ended its

millennia-long imperial rule and entered the Republican period. With the overthrow of the

conservative Qing regime, contemporaries hoped that the new political system would usher

in peace and prosperity. However, China instead fragmented into territories controlled by

regional military governors, or warlords. This political division persisted for more than a

decade and is now commonly referred to as the Warlord Era. Throughout this period, war-

lords fought incessantly. Driven by civil conflict, they continuously form and restructure

military factions. Military factions created “informal borders” that introduced changing

barriers to the movement of goods within the country.

In this paper, I first estimate the impact of military factions on trade between provinces

and treaty ports. I adopt a structural gravity model with an explicit trade cost function from
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Anderson and Van Wincoop (2003), a framework widely used in recent studies such as Xu

(2022) and Berger et al. (2013). The results indicate that bilateral trade costs increased when

a province and a treaty port were controlled by different military factions. In particular,

the size of the effect of belonging to different factions was about one-third that of railway

connections, but with the opposite sign. Whereas railway connections reduced domestic trade

costs, military factions imposed additional barriers to the movement of goods within the

country. Because of these barriers, foreign goods from treaty ports arrived in the provinces

at higher prices. This finding complements Head and Mayer (2014), who show that border

effects are large between countries. My results suggest that within a country, “informal

border” effects can also be sizable, and that such effects should be taken into account when

studying foreign trade, especially in developing countries that lack domestic political stability.

I then perform a counterfactual analysis by estimating the demand elasticity for foreign

goods. The demand elasticity provides insights into what would have happened to China’s

foreign trade in the absence of civil conflict. In particular, beyond the overall effects, regional

differences in demand elasticities imply heterogeneous impacts on demand from the internal

trade barriers created by military factions. A major challenge is that the observed import

prices and quantities were equilibrium outcomes jointly determined by demand and supply.

Ordinary least squares (OLS) estimation would therefore produce biased estimates of elastic-

ity. To address this concern, I exploit the 1917 Russian Revolution as an exogenous supply

shock and employ a shift–share instrumental variable design. This approach leverages the

exogeneity of the foreign political event and the variation in exposure to the shock across

treaty ports arising from geographic distance.

My results suggest that the demand for foreign goods was highly elastic, with an overall

elasticity exceeding 2 in absolute value. In the counterfactual absence of civil conflict, prices

of foreign goods would have been lower in all provinces. Given the high elasticity of demand,

these lower prices would have substantially increased the demand for foreign goods and raised
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the total volume of imports. Together with the iceberg trade costs estimated from the gravity

model, a simple back-of-the-envelope calculation suggests that the cost of military factions

during this period, in terms of imports, amounted to roughly 0.23% of GDP. Moreover,

demand elasticities varied across regions: although demand for foreign goods was always

elastic, wealthier areas exhibited relatively less elastic demand than poorer areas. In this

sense, poorer areas were affected more by the trade barriers created by civil conflict.

This study leverages newly compiled trade data from the trade reports of the Chinese

Maritime Customs (CMC). During the Warlord Era, China’s foreign trade operated under

the Treaty Port System, which required all imports and exports to pass through approxi-

mately fifty customs stations, known as treaty ports. Overseen by both foreign and Chinese

agents, the Chinese Maritime Customs (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.

I rely on three components of the CMC trade reports. First, I collect aggregate trade

flows between provinces and treaty ports from the Inland Transit section of the reports.

To the best of my knowledge, this section has not previously been used by researchers.

Because treaty ports were the exclusive entry points for foreign goods and the exclusive exit

points for native goods, provinces had to “trade” with them to obtain foreign goods and

to sell native products. Trade between provinces and treaty ports therefore represented the

internal movement of imports and exports. Second, I collect the commodity-level imports

data at each treaty port and from each country, documented in the Analysis of Foreign Trade

section. This dataset contains the value and quantity of more than a hundred commodities,

allowing me to estimate demand elasticity. Finally, beyond numerical records, the CMC

reports also contain many written accounts left by customs agents working at treaty ports

during this period. These narratives provide valuable qualitative evidence on the effects of

military factions on trade and the potential mechanisms through which military factions
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affected trade.

The data on military factions are compiled from three works: Jiang (2008), Sheridan

(1983), and Ch’en (1968). Military factions during the Warlord Era are well documented,

and these sources agree on most of the factional divisions. To justify my approach, which

captures the effects of civil conflict through military factions, I provide a detailed historical

account of civil conflict during the Warlord Era. First, I summarize the existing arguments

that civil conflict during this period caused limited direct physical destruction. For this

reason, I do not use factors such as the location of battlefields to capture the impact of civil

conflict. Second, I show the close ties between civil conflict and changes in military factions.

Compared with the limited direct damage, the influence through military factions was far

more significant. Finally, by examining the causes of civil conflict, I show that it was civil

conflict that affected trade rather than the other way around.

My work contributes to three strands of literature. First, it provides an explanation

for the lack of domestic market integration that limited China’s participation in the global

market well into the mid-twentieth century. One line of existing research focuses on price

convergence. Using this approach, Shiue and Keller (2007) show that the performance of

markets in China was comparable to those in Western Europe before the Industrial Revo-

lution but fell behind after European countries industrialized. My work 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 highlights 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 additional

lines, primarily in the eastern part of the country (Wang et al., 2009). However, by 1911, the

overall network remained limited relative to China’s geographic size. My cost function not

only incorporates standard variables from existing studies, such as geographic distance and

railway connections, but also accounts for the impact of civil conflict—an essential political
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feature of China after the fall of the Qing. This analysis provides a new perspective on

market (dis)integration in China, extending beyond explanations based solely on geography

or the slow development of modern transportation. The estimated domestic trade costs and

demand elasticity for foreign goods offer valuable insights into China’s long-run foreign trade

development.

Second, this paper highlights market integration within countries as an important factor

in (de)globalization. The period from 1870 to 1914 is known as the first wave of globalization,

followed by a period of disintegration caused by World War I. 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 the global market, have received less scholarly attention. As for China, 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 that affected

the internal movement of goods remains largely unexplored. This paper contributes to this

strand of literature by offering a novel framework that links foreign trade and domestic

politics through internal trade costs. Just as World War I disrupted the global market, civil

conflict imposed additional domestic trade costs, which in turn affected China’s participation

in the global market. Globalization requires integration not only among countries but also

within them. Internal political crises can severely affect the global market by fracturing

domestic markets.

Additionally, my work contributes to the understanding of conflict and its broader eco-

nomic consequences. Beyond direct destruction, conflict can reshape social and economic
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networks, alter regional relationships, and drive institutional change (Rosenthal and Wong,

2011; Hoffman, 2012; Stasavage, 2016; Dincecco and Wang, 2018; 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 quantitative 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. Last-

ing for more than a decade, the Warlord Era was marked by frequent civil wars that repeat-

edly 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 (e.g., McGuirk and Burke, 2020; Rauschendorfer

and Shepherd, 2022; Michalopoulos and Papaioannou, 2011). A large number of people to-

day 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 Treaty

Port system and the Warlord Era. Section 3 describes the data on trade and military

factions. Section 4 introduces the gravity model and discusses the shift-share instrumental

variable approach used to estimate demand elasticity. Section 5 concludes with an extended

discussion and suggests directions for future research.

2 Background

This section sets the stage for the empirical analysis by presenting essential historical back-

ground. The first subsection briefly reviews China’s foreign trade under the Treaty Port

system, with a focus on trade between provinces and treaty ports. The second subsection
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examines the Warlord Era, highlighting the links between civil conflict and military fac-

tions and discussing the mechanisms through which military factions influenced the internal

movement of foreign goods.

2.1 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 province within China had to trade with treaty ports if it sought

to acquire foreign goods or export its local products.1 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.2 There were factories and residents within the treaty ports. Although

1In 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.

2In the trade reports, trade at Sansing and Suifenho was recorded under Harbin, and Tatungkow was
included under Antung for most years. Accordingly, these three ports are merged into Harbin and Antung.
Manchouli (in today’s Inner Mongolia) was also removed.
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China retained nominal sovereignty over these ports, they were often regarded as “semi-

colonies” that were institutionally distinct from other regions. While treaty ports were

geographically located within provinces, trade between treaty ports and provinces did not

include the consumption or production of goods within the treaty ports.3

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, 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).

Under the Treaty Port System, the CMC issued “transit passes” for trade between treaty

ports and provinces. Transit passes were initially created to give foreign merchants the option

of receiving an exemption from all further taxes levied by local officials (known as lijin) by

paying the CMC a fifty percent surcharge on regular customs duties. Chinese merchants were

included after 1876. In principle, the CMC also offered some degree of protection for goods

transported with transit passes. These passes could be purchased both for foreign goods

shipped to inland areas and for domestic goods shipped to treaty ports. During the Warlord

Era, due to political unrest, transit passes became particularly important. Details about

transit passes can be found in Matthews (1999) and Brown (1978). In general, warlords

tended to respect the authority of the CMC, given that it was supported by foreign powers

with substantial military and political strength.

Trade between provinces and treaty ports was arguably the most important form of

3In this paper, whenever I refer to a “province,” it excludes any treaty port(s) located within it.
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domestic trade, as it was the sole channel through which provinces accessed the global

market. There is no denying that other forms of domestic trade also existed. A potential

concern is that inter-provincial trade outside the Treaty Port system may enable economic

agents to circumvent some of the barriers they faced in province–treaty port trade. While

this possibility cannot be fully ruled out, it is less likely in practice: without the protection of

the CMC, inter-provincial trade would have been highly risky during the period of political

instability, and economic agents would have had little incentive to use it as a substitute for

province-port trade within the Treaty Port system.

The existence of transit passes made the internal movement of imports and exports

trackable and enabled interior regions to continue receiving goods from and sending goods

to global markets even in the times of civil conflicts. However, protection from the CMC

did not mean that trade between treaty ports and provinces was unaffected by civil conflict.

Two mechanisms through which civil conflict influenced this type of trade are discussed in

the next subsection.

Although the Treaty Port system stemmed from military defeats, it became one of the

most important economic institutions that accelerated China’s transformation into a modern,

industrialized economy. 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). 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. 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).
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Despite the importance of foreign trade in China’s modernization, the overall scale of

trade remained limited by 1930 (Rawski, 1989). As Rawski (1989) emphasizes, “key economic

forces originate in the domestic economy.” Persistently high domestic costs prevented interior

regions from fully participating in global trade. Civil conflict, the central political feature of

the Warlord Era, further fragmented domestic markets.

2.2 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 govern-

ment 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.

The Warlord Era is a fascinating period of history. I focus on three key aspects when

presenting the historical background: (1) the scale of conflicts during this period, (2) the ties

between civil conflict and military factions, and (3) the impact of military factions on trade.

Taken together, these historical narratives are intended to justify my empirical strategy of

using military factions to capture the effects of civil conflict and to support the assumed

direction of causality that military factions influenced trade between provinces and treaty

ports, rather than the reverse.
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2.2.1 The Scale of the Conflicts

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 “major 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.4 The total number of casualty estimated during

the whole Warlord Era was 400, 000, which is not a small number but is almost negligible

given China’s population size of more than 450 million.5

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 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 concen-

trated to defend the main communication arteries and the area of fight was restricted. The

limited direct damage raises concerns about using measures such as the occurrence of war,

the location of battlefields, or the duration of conflict to estimate the effects of civil conflict.

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. Hsieh (1975) argues that

4For 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.

5Data on estimated casualties during the Warlord Era come from Rawski (1989), pp. 37–38.
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China during the Warlord Era was governed by two interdependent systems: a formal admin-

istrative 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 regional trade. Relationships among warlords were reflected in military factions, and

changes in military factions were closely tied to civil conflict. This paper therefore uses

military factions to capture the profound impact of civil conflict.

2.2.2 Civil Conflict and Military Factions

At its founding, the Republic of China was highly unified. The Beiyang government, under

the leadership of Yuan Shih-kai, exercised actual control over the provinces. Young (1983)

points out, “The centralized coherence of China’s official system in 1914 and 1915 was not

surpassed until 1949.” In fact, Yuan’s power may have been one of the reasons he sought to

proclaim himself emperor.

The Republic began to disintegrate with the National Protection War in early 1916.

This war was triggered by Yuan Shih-kai’s attempt to restore the monarchy. In December

1915, Yuan Shih-kai declared the establishment of a hereditary monarchy with himself as

emperor, claiming that this decision reflected “the true will of the people.” This claim was

not entirely credible. Later historians have attributed his monarchical attempt either to

personal ambition or to his desire to reform Chinese political culture (DiMarco, 2017).

Overall, Yuan’s restoration reflected both his own political ideology and that of his allied

interest groups. However, in contrast to their conservatism, many social elites at the time

held different expectations for China’s political future. They clearly were not satisfied with

Yuan’s restoration. The governor of Yunnan was the first to declare independence. This

was soon followed by similar declarations in Kweichow, Kwangsi, Kwangtung, and other

provinces (Büttner, 2023). The first major civil war during the Warlord Era broke out. The
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provinces that declared independence allied themselves to fight against the provinces that

remained under Yuan’s control.

The National Protection War ended in mid-1916 following Yuan Shih-kai’s death. Un-

fortunately, the end of the war only marked the beginning of more than a decade of national

disintegration in China. The earliest military factions also took shape during this war. China

was divided between the North and the South. The North was controlled by the Beiyang

government, led by Yuan’s former subordinates. The South consisted of provinces that had

declared independence during the National Protection War.

The National Protection War was the first civil war of the Warlord Era, but it was far from

the only one. Shortly afterward, the Constitutional Protection Movement broke out, and

both the North and South divided further. Thereafter, multiple factions coexisted, a pattern

that continued until 1928, when the KMT reunified China under the leadership of Chiang

Kai-shek. In subsequent wars—such as the Anhwei–Chihli War, the Chihli–Fengtien Wars,

and the Kwangtung–Kwangsi War—these factions expanded, declined, split, or reorganized.

A detailed account of these civil wars and the following changes in military factions is given

in Appendix A.

The historical evidence points to two important facts. First, changes in military factions

were closely tied to civil conflicts. In fact, they are called “military” factions precisely

because they were products of civil conflicts. The outcomes of major wars influenced the

provinces controlled by each faction. Power struggles among warlords during civil conflicts,

as well as their strategic responses to potential conflicts, also led to changes in military

factions. Compared to the limited immediate damage caused by civil conflicts, these changes

in military factions had a more pronounced economic impact as elaborated in Section 2.2.3.

Admittedly, there were also smaller civil conflicts that did not lead to major changes in

military factions. Given that their direct damage was even more limited than that of the

major conflicts, their economic impact was largely overshadowed by the effects imposed
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through military factions.

Second, although the causes of civil conflict—or changes in military factions—were di-

verse, none were primarily related to the type of trade considered in this paper. Warlords

fought for power. As one CMC trade report points out, “the various political factions

throughout the country have resorted to arms in their desire to become supreme.”6 Whether

their pursuit of power stemmed from personal ambition or broader political goals, this type

of trade played little role in shaping their decisions. In particular, all trade duties were

handed over to the CMC to first pay the indemnities owed to other countries, and the war-

lords derived little benefit. Compared to economic factors, personal interests or political

ideologies were more likely to trigger conflicts. Moreover, many changes in military factions

were driven by the outcomes of major wars, which were determined by various factors, in-

cluding tactics or even luck. In this sense, it is also unlikely that trade between provinces

and treaty ports shaped military factions.

I further show empirically that previous trade patterns did not drive changes in military

faction alignment. In Table A1, I examine whether the imports Herfindahl-Hirschman Index

(HHI) across treaty ports for each province and whether a shift in the largest out-of-province

trade partner in the previous year are associated with changes in military faction. The results

indicate that previous trade patterns had no significant impact on subsequent military faction

changes, further suggesting that it was military factions that affected province–port trade

rather than the other way around.

2.2.3 Military Factions and Trade

While changes in military factions were driven by civil conflicts, their effects extended far

beyond the battlefield. Control of provinces oscillated among various military factions over

the years. As warlords from different factions remained on guard against one another, the

6Decennial 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.173
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boundaries between their territories acted as “informal borders” within the country that

hindered domestic trade.

Numerous examples illustrate how military factions impacted the internal movement of

goods. 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.7 Although the

opium trade was not something to be encouraged, this example clearly illustrates the impact

of military factions on internal movement of goods.

The impact of factional warfare on trade was also widely recognized in the CMC trade

reports. For example, one decennial trade report notes that “political disturbances in 1913

and factional warfare in 1918 created widespread unrest and hampered trade.”8 Another

report gives a concrete example:9

The tea trade has not prospered during the decade owing to the great difficulties

and risks attending all interprovincial commercial transactions since the inaugu-

ration of the Republic, and more especially during the years of warfare between

Yunnan and Szechwan.

The trade reports recognized that the impact of conflict did not arise from the actual

battles. Rather, the insecurity created by division among military factions had already

affected trade. As one trade report pointed out:10

The constant feeling of insecurity as to the future excited by the warfare between

7This example comes from Sheridan (1983), p. 296.
8Decennial 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.153
9Decennial 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
10Decennial 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.169
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North and South was sufficient, even when actual fighting was not progress in

the neighborhood, to discourage trade.

A quantitative example of the impact of military factions on trade between provinces

and treaty ports is provided in Section 3, using Canton (one of the largest treaty ports) and

Kwangsi.

In addition to accounts of the impact, the CMC reports also provide valuable details

that allow us to infer the mechanisms through which military factions affected trade. As

introduced in the previous subsection, trade between treaty ports and provinces was pro-

tected by the CMC, which was backed by foreign powers. Warlords typically did not dare

to directly confiscate or destroy goods transported with transit passes. However, they could

still disrupt the movement of goods. They had two ways of doing so. To understand these

two mechanisms, it is important to note that trade between a province and a port controlled

by different military factions often required crossing border areas between rival factions.

The first mechanism by which military factions affected trade was through blocking

transportation. Any route that allowed goods to be transported could also be used to move

troops. Therefore, to guard against attacks from other factions, warlords often imposed

controls on key transportation routes in border areas. This did not completely halt trade,

but it caused significant delays and raised trade costs. For example, a 1924 trade report noted

that the war between the Fengtien and Chihli factions created numerous obstacles to the

normal development of trade by seriously hindering the movement of goods.11 Importantly,

such obstacles did not only exist when there were actual fights. They existed all the time.

As the 1925 trade report stated: “The aftermath of the 1924 political crisis, which was felt

during most of the first half of the year, the renewal of hostilities between the Chekiang

and Fengtien factions in the late autumn, and, last but not least, the dislocation of railway

traffic along the main trade arteries almost throughout the whole year, have had a more

11Report on Trade of China, 1924, p. 4.

17



than passing influence.”

The second mechanism was the increased risk of looting. Public security was a major

concern across China during this period, but the problem was particularly acute in border

areas. One reason is that soldiers from one district were unable to enter neighboring districts

under the control of other factions, which made it easier for looters in the border areas

to escape.12 Another reason is that many armies were stationed in these areas. Warlord

armies were by no means disciplined forces. In fact, armed robberies by poorly paid and

undisciplined soldiers were one of the most common forms of looting.13

Despite abundant descriptive evidence, systematic analysis of the economic impact of

military factions during the Warlord Era remains limited. Earlier studies tend to downplay

the impact of military factions. Sheridan (1983) argues:

The regional power of the warlords did little to strengthen regional divisions in

China. [...] The 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.

Although military factions did not create new regional units in China, they nevertheless

deepened divisions among existing ones (provinces) by establishing “informal borders” within

the country. The consequences of military factions may extend beyond what is directly

observable and warrant formal analysis. To the best of my knowledge, this paper is the first

to examine the impact of civil conflict, or military factions quantitatively. The outcome of

12Decennial 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. 273.

13For example, see mentions in 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. 169.
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interest, trade between treaty ports and provinces, was one of the most important economic

activities at the time.

3 Data

3.1 Trade Data

The first 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 1907-1928 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 countries or about to

be exported abroad.14 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 limitation by further collecting data on the commodity-level imports from

the Analysis of Foreign Trade section in CMC trade reports. This dataset provides the

quantity and the value of each commodity imported annually at each port from 1908 to 1926.

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

14For 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. Neverthe-
less, 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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pair. Nevertheless, it could still provide important implications for the possible commodities

that provinces traded with each port. Moreover, this dataset also contains commodity-level

import data from each country. However, it does not specify the ports at which goods from

each country arrived.

I merge Fengtien, Kirin, and Heilungkiang into Manchuria, 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, Mongolia, and

Chinghai.15 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.16

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 values of

individual province–port pairs exhibited greater fluctuations, as illustrated by the example

in Subsection 3.3.

In the Appendix, Table A2 and Table A3 provide additional summary statistics for

aggregate trade flows (imports plus exports) and import flows between provinces and treaty

ports.

15Chahar and Jehol were designated as special districts in the early Republican period. However, they
only became provinces in 1928 and were not considered individual provinces before then. In the map, they
are therefore not shown as separate provinces. At the time, today’s Hainan was under the jurisdiction of
Kwangtung.

16The Consumer Price Index is retrieved from the Federal Reserve Bank of Minneapo-
lis: https://www.minneapolisfed.org/about-us/monetary-policy/inflation-calculator/consumer-price-index-
1800-
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3.2 Faction Data

The classification of military factions is based on Jiang (2008), Sheridan (1983), and Ch’en

(1968). These three sources each provide part of the information on the military factions.17

Each province is assigned to a military faction in each year. In general, the military faction

that controlled the province for the longest duration during the year is regarded as the faction

the province belonged to.18 In addition to the major factions such as the Anhwei Faction or

the Chihli Faction, 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 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.

Figure 3 shows the map of military factions in 1924, and Figure 4 shows the map in 1925.

The key difference between these two maps is the decline of the Chihli Faction following its

defeat in the Second Chihli-Fengtien War in late 1924. After the defeat, not only did the

Fengtien Faction seize Chihli and Shantung—territories previously controlled by the Chihli

Faction—but the Chihli Faction itself also fragmented internally, with Sun Ch’uan-fang, Feng

Yu-hsiang, and Wu P’ei-fu each taking control of several provinces. For other provinces, Feng

17Most information from these three sources is consistent. In the few cases where the classification of
military factions differs across the sources, I primarily follow Jiang (2008). Jiang (2008) provides the most
detailed account of military history during the Warlord Era. The author, born in 1913, was also a witness
to the Warlord Era.

18For a few changes that occurred in the middle of the year, I classify the province as belonging to the
military faction that took control after the change. However, whether the province is classified under the
faction before or after the change does not significantly affect the empirical results.
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Yü-hsiang managed to seize control of Kansu by force,19 and T’ang Chi-yao, the warlord

of Yunnan, successfully sent his troops into Yunnan from Kweichow. Figure 4 also shows

the distribution of military factions before the Northern Expedition. In 1925, the KMT

controlled only Kwangtung. Beginning in 1926, it would gradually reunify China.

Table A4 presents the full faction data used in this paper. It is important to note that the

territories controlled by each military faction were all geographically contiguous. Therefore,

when a port and an inland province were under the same faction, their trade did not need

to traverse regions controlled by other factions.

3.3 An Example

Before formally testing the relationship between military factions and trade costs between

provinces and treaty ports, I will use one pair, Kwangsi and Canton, as an example to

illustrate the impact of military factions on trade. Kwangsi was a province located on the

southern border of China. Canton, one of the largest treaty ports in China at the time,

was located in Kwangtung province. Although Kwangsi had its own treaty ports, such as

Wuchow (Wuzhou), Canton remained an important trade partner of Kwangsi before 1916.

During the National Protection War, both Kwangsi and Kwangtung sided with the south

and remained under the same faction. During the Constitutional Protection Movement, the

south fragmented, but the warlord Lu Rongting successfully seized control of both Kwang-

tung and Kwangsi during 1918 and 1919. In 1920, Sun Yat-sen, who had previously been

expelled from Kwangtung by Lu, returned and successfully drove out Lu’s forces during the

Kwangsi-Kwangtung War. From that point on, Kwangtung and Kwangsi were controlled by

different factions. This division persisted until 1926, when the KMT once again reunified

the Liangguang region (Kwangtung and Kwangsi).

The trade values between Kwangsi and Canton provide descriptive evidence on the impact

19Before Feng seized control of Kansu, it was controlled by local warlords such as the Ma’s Army.
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of belonging to different military factions, as shown in Figure 5. Compared with periods

when they were under the control of the same military faction, trade between them was

lower during 1921 to 1925, when they belonged to different factions.20 The trade did not

begin to recover until 1926, when they again came under the same military faction.

Figure 5, however, should be regarded only as suggestive evidence. When the relationship

between Kwangsi and Canton changed, Kwangsi’s relationships with other treaty ports were

also changing. The observed trade value between Kwangsi and Canton reflects an equilibrium

outcome, where trade with other treaty ports also played a role. Moreover, after 1920, the

overall economy in Kwangsi deteriorated due to lasting unrest. Thus, it remains unclear

whether the decline in trade between Kwangsi and Canton after 1920 was driven by Kwangsi’s

general economic decline or by changes in their bilateral relationship. In the next section,

I address these concerns by using a gravity model to formally test the impact of military

factions on trade costs while accounting for these factors.

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 widely employed

in the literature, such as Xu (2022) and Berger et al. (2013).

20One possible concern is that trade in 1920, although lower than in 1919, remained relatively high. One
explanation is that the split between Kwangtung and Kwangsi occurred mid-year, so during the first half of
1920, trade was not yet between two different military factions.
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The gravity equation gives,

Vi,j,t =
Yi,t · Yj,t

Y T
t

[
τi,j,t

Pi,tPj,t

]1−σ

. (1)

Vi,j,t denotes the trade flow between Province i and Port j during Year t. Yi,t, Yj,t, and Y T
t

are the size terms for Province i, Port j, and the entire economy in Year t, respectively.

The parameter σ (> 1) is the elasticity of substitution between goods. τi,j,t measure the

bilateral trade cost between Province i and Port j in Year t. Pi,t and Pj,t are multilateral

resistance terms for Province i and Port j. The multilateral resistance term Pi,t reflects the

average trade barrier between a Province i and all its partners in Year t (Anderson and

Van Wincoop, 2003). In practice, Pi captures time-varying, province-specific characteristics

that affect Province i’s trade with all partners in the year t.21 The inclusion of the multilateral

resistance terms also accounts for the fact that a change in the bilateral trade cost between

any province and port will affect all trade routes (Xu, 2022).

Taking natural logs and rearranging gives:

log(Vi,j,t) = log(Yi,t)+log(Yj,t)− log(Y T
t )+(1−σ) log(τi,j,t)−(1−σ)[log(Pi,t)+log(Pj,t)] (2)

I assume that the trade cost function for τi,j,t contains four variables: Diff Factioni,j,t,

Distancei,j, Railwayi,j, and Riveri,j. Diff Factioni,j,t 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 t.22 As explained in Section 2.2, civil conflict caused limited immediate

damage. Therefore, rather than using variables such as the occurrence of a civil war, I use

military factions to capture its deeper impact.

21The same interpretation applies to Pj .
22As previously noted, treaty ports were relatively independent, and the warlord of each province had

little control over what happened inside them. Nevertheless, because treaty ports were still located within
provinces, the military faction of the province influenced trade between the port and other provinces through
the mechanisms discussed in Subsection 2.2.3.
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The other three variables in the trade cost function capture common geographic and in-

frastructural factors that affect trade costs. The variableDistancei,j measures the geographic

distance between Province i and Port j. The variable Railwayi,j measure whether Province

i 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. The variable Riverij indicates whether Province i and Port j were both along 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:

log(τi,j,t) ≡ µ1 log(Distancei,j) + µ2I
Railway
i,j + µ3I

River
i,j + νIDiff Faction

i,j,t . (3)

Therefore, the estimating equation is given by

log(Vi,j,t) = α1 log(Distancei,j)++α2I
Railway
i,j +α3I

River
i,j +βIDiff Faction

i,j,t +γi,t+γj,t+ϵi,j,t, (4)

for t = 1912− 1928. The terms log(Yi,t), log(Yj,t), log(Y
T
t ), and (1− σ)[log(Pi,t) + log(pj,t)]

are all absorbed by Province-Year fixed effects (γi,t) and Port-Year fixed effects (γj,t). The

Province-Year fixed effects and Port-Year fixed effects control for time-varying, province-

or port-specific unobservables that influence the average trade barriers of a province or

port. Including Province-Year and Port-Year fixed effects with panel data delivers consistent

estimations of trade cost variables (Head and Mayer, 2014; Olivero and Yotov, 2012). These

fixed effects also absorb the size variables, along with any other observable or unobservable

province- or port-specific characteristics (Xu, 2022).

One possible concern is that, during the Warlord Era, global crises such as World War I

may have affected different treaty ports differently. If a port was particularly impacted by
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WWI, its average trade barriers with all trading partners would rise; in Equation (4), this

increase is taken into account by the Port-Year fixed effects. Similarly, different warlords

may have brought distinct cultural or institutional features to the provinces they controlled.

These unobservable factors would affect the average trade barriers of a province, which were

controlled for by the Province-Year fixed effects.

The coefficients on the variables in the trade cost function are defined as α ∼ (1−σ)µ and

β ∼ (1−σ)ν. A limitation of the specification in Anderson and Van Wincoop (2003) is that

it does not allow me to estimate σ and the parameters in the trade cost function separately.

The estimated coefficients must be interpreted as relative to each other. The variable of

interest is β, which measures the impact of belonging to different factions on trade flows

relative to other variables. This variable captures a relative effect—trade between different

factions relative to trade within a faction. It may reflect both trade destruction and trade

diversion effects (Head et al., 2010).

Table 2 presents the results.23 The first three columns estimate the effects of military

factions on total trade value, the sum of imports and exports. The last three columns esti-

mate the effects on imports only. Across all columns, belonging to different military factions

had a significant negative impact on bilateral trade flows, which indicates a significant in-

crease in bilateral trade costs. In other words, for a given province–port pair, holding other

factors constant, trade costs were higher when they belonged to different military factions

than when they belonged to the same faction. In particular, although I cannot interpret the

coefficients directly, a comparison suggests that the size of the effect of belonging to different

military factions on trade costs was roughly one-third of that of railway connections, but

23The 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 A5, 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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with the opposite sign. 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. Although the source of these additional trade barriers

cannot be tested empirically, they could have arisen from blocked transportation routes as

well as increased looting in border areas, as discussed in Section 2.2.3.

It should be noted that all the results presented here indicate correlation rather than

causality. 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 as discussed in Section 2. The empirical test

in Table A1 further shows that previous trade patterns did not predict changes in military

factions. Second, even if warlords took foreign trade access into 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 coefficients in Table 2 are the product of (1−σ) and µ or ν. I cannot separate these

two components without knowing the value of σ. Suppose I set σ 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:

log(τi,j,t) = 0.34 log(Distancei,j + 1) + 0.17IDiff Faction
i,j,t − 0.26IRiver

i,j − 0.56IRailway
i,j .

This trade cost function suggests that belonging to different military factions increased

bilateral trade costs by 17%.

My analysis uses log(V alue+ 1) as the dependent variable. Chen and Roth (2024) show
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that this transformation can introduce bias in gravity estimations, as results may vary with

the rescaling of trade values. In this paper, I alleviate this concern by converting all trade

values to their 1907 dollar equivalents, when the U.S. dollar was on the gold standard.

Nevertheless, this remains a valid concern. I therefore re-estimate all specifications in Table

2 using PPML, which is robust to this issue. Table A6 shows that the results remain

qualitatively similar when using PPML.

The last three columns in Table 2 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 industrialization. The last column

indicates that belonging to different military factions would increase trade costs by 16%

(assuming σ = 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. Given that imports accounted for a larger share of trade between provinces and

treaty ports, and arguably played a more important role in regional economic development

at the time, I focus on imports in the following analysis. The results for total trade (imports

plus exports) are presented in the appendix.

A potential concern regarding Equation (4) is that time-invariant factors between a

province and a port, which could influence both their bilateral trade and whether they

belonged to the same military faction, are not controlled for. In principle, this concern could

be addressed by including province–port pair fixed effects. Table A7 presents the results

for imports after adding pair fixed effects. The coefficient remains negative and statistically

significant at the 10% level.

However, applications of Anderson and Van Wincoop (2003) in the literature, such as Xu

(2022) and Berger et al. (2013), typically do not include such pair fixed effects. Including
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pair fixed effects could introduce two additional issues in my estimation. First, Equation

(4) cannot be interpreted in isolation and must be interpreted relative to other variables.

Including pair fixed effects would absorb all time-invariant control variables (i.e., Distance,

Railway, and River), making the estimated coefficient β difficult to interpret. Second, the

variable of interest IDiff Faction
i,j,t is partially collinear with the pair fixed effects, because a

province was always in the same military faction as the ports located within it. Including

bilateral fixed effects would absorb part of the variation in IDiff Faction
i,j,t , inflating the standard

errors and reducing the power to estimate the effects of military factions β.

Because of these caveats, I report the result from the regression that includes province–port

pair fixed effects in the appendix. As an alternative, I control for time-invariant unobserv-

ables across each province–port pair by including their five-year pre-sample average. Specif-

ically, for each pair, I include its average trade value from 1907 to 1911. Any time-invariant

unobservables between each pair would be captured by this pre-sample average. Moreover,

using a five-year average helps alleviate concerns about the influence of any particular year.

Another possible concern is that the significant effect of belonging to different military

factions is driven by (not) having a large treaty port within the province. To address this,

I exclude each province’s largest trade partner in each year. Typically, a province’s largest

trade partner is a treaty port located within it. For example, for Kiangsu (Jiangsu), the

largest trade partner was Shanghai in every year, although it traded with several other

treaty ports in different provinces. To further address the concern that the estimated effects

might be driven by ports within the province, I also consider a specification that includes

the variable Same Province, a binary indicator for whether the port was located in the

province.

Tables 3 present the results of the above robustness checks for imports. Column (2) shows

that adding the pre-sample average reduces the magnitudes of all other variables. However,

the magnitude of the effect of belonging to different military factions remains roughly one-
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third that of the railway variable, and the signs remain opposite.24 Column (3) shows that

dropping the largest partner had little impact on the estimated coefficients, indicating that

the baseline results are not driven by provinces’ leading trade partners. Column (4) further

suggests that whether a port is located within the same province explains much of the trade

value; however, belonging to different military factions still has a significant negative effect

on trade value after controlling for this factor.

4.2 Demand Elasticity

The previous subsection shows that provinces and ports faced higher trade costs when they

belonged to different military factions. What remains unanswered, however, is what the

volume of imports would have been in the absence of civil conflict and, more importantly,

whether the impact of military factions varied across regions. As mentioned previously, the

effect captured by the gravity model reflects the relative impact of belonging to different

versus the same military faction. This encompasses both the reduction in trade and the

diversion of trade, and therefore does not directly reveal how a region’s demand responded

to higher trade costs. Addressing this question requires estimating demand elasticities across

regions.

The intuition is straightforward. In the absence of the “informal borders” created by

military factions, trade costs between provinces and treaty ports would have been lower, or

at least not increased. Consequently, the arrival prices of foreign goods would have decreased

in all provinces.25 Demand elasticity indicates how responsive demand was to changes in

24Note that adding the pre-sample average flips the sign of River, which suggests that, beyond indicating
whether the province and the port were connected by the Yangtze, this variable may also reflect unobserved
factors, such as shared culture along the Yangtze river, that affected trade.

25Although this assumption cannot be substantiated with precise figures, as local price data—particularly
for foreign goods—are largely unavailable for China during the Warlord Era, the assumption is consistent
with basic economic principles and is further supported by the CMC trade reports. For example, the
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,
noted that the persistently high level of local rice prices was due to internal barriers. Similarly, the same
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prices. If the demand elasticity was high, the total volume of imports would have increased

substantially in the absence of civil conflict.

The province-port trade data pool all commodities together and do not report quantities.

These limitations motivates the use of a second dataset, which contains commodity-level

import data (1) at each treaty port and (2) from each country for the years 1908–1926. The

dataset covers hundreds of commodities, such as cotton blankets, beans, iron and mild steel

wire, candles, and coal. For most commodities, I have both value and quantity data, which

allows me to calculate unit prices. The availability of commodity-level quantity and price

data for each year at all treaty ports makes it possible to estimate demand elasticity.

However, the data on prices and quantities at treaty ports represent the sum of two

components of demand. One portion of imports was transported to provinces, the value of

which is captured by the dataset used in the previous subsection.26 The other portion was

consumed within the treaty ports themselves.27 Because treaty ports were institutionally

distinct from the interior regions, the demand elasticity estimated using this dataset may

not fully reflect the elasticity in the provinces. Nevertheless, the following analysis shows

that the estimated elasticity likely reflects a lower bound of how elastic demand was in the

provinces.

Consider a simple inverse demand equation relating price and quantity:

log(Pricei,c,t) = β log(Quantityi,c,t) + ϵi,c,t,

where Pricei,c,t is the price of commodity c at port i in year t, and Quantityi,c,t is the

corresponding quantity. In principle, 1/β yields the demand elasticity σd. However, since

report for Canton (pp. 226–227) observed that political unrest seriously disrupted trade, causing shortages
of necessities and high prices.

26However, this dataset does not specify to which province the goods were sent.
27As mentioned previously, consumption within treaty ports was not included in the trade between

provinces and treaty ports.
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price and quantity are both observed in equilibrium, the OLS estimate of β is generally

biased. Market equilibrium occurs at the intersection of supply and demand. From the

demand side, an increase in ϵi,c,t raises the price, which reduces the quantity demanded,

implying cov(Quantityi,c,t, ϵi,c,t) < 0. From the supply side, an increase in ϵ raises the price,

which increases the quantity supplied, implying cov(Quantityi,c,t, ϵi,c,t) > 0. Consequently,

the overall bias in the estimated β from naive OLS can go in either direction.

Therefore, I use a supply shock to construct an instrumental variable to address the

endogeneity problem. Fortunately, there are two potential candidates during this period:

World War I and the 1917 Russian Revolution. To begin with, China was hardly involved in

either event, and neither was triggered by trade with China. One might generally consider

World War I to be the better choice. However, in this specific context, the Russian Revolution

in fact serves the purpose more effectively.

First of all, the countries affected by World War I and the Russian Revolution, Germany

and Russia, were equally important to China in terms of trade. Perhaps surprisingly, the

supply shock caused by World War I was, on average, no stronger than that of the 1917

Russian Revolution. Imports from Russia accounted for more than 3% of China’s total

imports after 1910 and exceeded 5% in 1916, the year before the Revolution. While imports

from Russia were not comparable in scale to those from Japan or Britain, Russia was still

China’s sixth-largest trading partner in 1916.28 China imported a variety of commodities

from Russia, including manufactured goods, raw materials, and agricultural products. The

1917 Revolution created a significant supply shock, with Russia’s share of China’s imports

dropping to less than 2% that year. Germany, whose exports to China were most severely

affected by World War I, accounted for 4.76% of China’s total imports in 1913, the year

before WWI. Therefore, in terms of magnitude, the supply shock from the 1917 Revolution

was comparable to that of WWI.

28Hong Kong is counted as an individual origin.
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More importantly, identification hinges not on the overall magnitude of the supply shock

but on the heterogeneity it generated across treaty ports. In this respect, the Russian

Revolution is a better candidate than World War I. Notice that for each commodity, the

dataset includes information on quantities and values by country of origin, as well as by

treaty port. However, what is missing is the quantity and value of each commodity at each

port from each specific country.29 In the case of imports from Russia, the dataset specifies

that most goods entered China overland from Siberia through the northern frontier. The

concentration of Russian imports declined from north to south, and the distance from each

port to Vladivostok serves as a reasonable proxy for the intensity of the shock.30

Germany’s exports to China were entirely sea-based. While historical records indicate

that Kiaochow (Qingdao) was the primary treaty port through which German goods entered,

it is more difficult to infer how other ports were affected by the collapse of German trade

during World War I. Moreover, because goods from Britain, Japan, and the US also arrived

by sea, they may have filled the gap left by German imports. However, goods from these

countries were less likely to reach northern treaty ports, where Russian goods were concen-

trated. In this sense, the port-level heterogeneity generated by the Russian Revolution was

likely greater than that caused by WWI. However, it is still possible to use World War I as

the supply shock, and the results represented in Appendix H turn out to be qualitatively

similar to those obtained using the 1917 Russian Revolution.

I use the 1917 Russia Revolution as an exogenous supply shock to trace out the inverse

demand curve. Table 6 shows that the imports from Russia collapsed after the revolution

and had not fully 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

29To the best of my knowledge, these data do not exist.
30Vladivostok was the most important city in the Russian Far East and served as a terminus of the Trans-

Siberian Railway. Most Russian goods were transported along the Trans-Siberian Railway and sent to China
from Vladivostok.
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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.

I create an IV for the quantity of each commodity at each port.

Zi,c,t = di ·QRussia,c,t + ri,c ·QRest,c,t, (5)

for t = 1917 − 1926. QRussia,c,t is the imports of Commodity c from Russia in Year t and

QRest,c,t is the imports from the rest of the world. di is the share of Russian supply for Port i,

which is inversely related to its distance to Russia. ri,c is the share of imports from countries

other than Russia for Port i, which is calculated using pre-trends data (1912-1916). That

is, di =
e
− log(DistRussia,i)∑N

j=1
e
− log(DistRussia,j)

and r̃i,c = Average1912≤t≤1916(
Qi,c,t

QT
c,t−QRussia,c,t

). Note that for each

c, the sum of r̃i,c across all the ports may not exactly equal to 1. ri,c is the rescaled r̃i,c, so

that for each Commodity c, the sum of the ratios
∑

i ri,c equal 1.

The IV builds on the classic shift-share design, where di and ri,c are the “share,” and

QRussia and QRest are the “shift.” The shift–share approach is commonly adopted in empirical

analysis; some recent papers include (e.g., Derenoncourt, 2022; Imbert et al., 2022; Jaravel,

2019). In particular, the design and justification of the shift–share IV in this paper follow a

canonical form used in the literature, such as Card (2009).

For an instrument to be valid, it must satisfy two key criteria: relevance and the exclusion

restriction. The relevance criterion is satisfied through the design of the instrument, which

is based on actual quantities, and can be formally tested using an F-test. The results of

the F-test confirm that the instrument is strong. The more important requirement is the

exclusion restriction, which requires that the instrument must affect the dependent variable

Pi,c,t only through the endogenous regressor Qi,c,t and not through any other channels. This

condition cannot be directly tested and must instead be justified using historical evidence.

The shift-share instrument is based on the supply shock following the 1917 Russian
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Revolution, an event in which China clearly played no role. Consequently, the collapse in

supply from Russia was driven largely by its own political turmoil rather than by demand

in China. The shock affected different ports and commodities to varying degrees, thereby

generating exogenous heterogeneity.

The “shift” in the first component of the instrument, QRussia,c,t, measures the quantity of

Commodity c exported by Russia in Year t, while the “share,” di, is inversely related to the

distance from Vladivostok. Because the 1917 Revolution disrupted production in Russia,

the “shift” was likely driven by production constraints in Russia rather than by the prices of

goods in China. The “share” is supported by trade records showing that most Russian trade

entered China overland through the Siberian border. The “share” was shaped by geographic

proximity and exogenous to the prices at each treaty port. Therefore, this component is

plausibly exogenous.

The “shift” in the second component is the total supply from the rest of the world. While

this component could be endogenous to China’s total demand, it is likely less endogenous to

the price at any particular treaty port. Moreover, the “share” is determined by past trade

patterns. In the shift–share design, it is common to assume that current patterns tend to

correlate with previous patterns: if a port imported a large share of a commodity in prior

years, it would likely continue to import a large share. However, past trade patterns are

unlikely to have directly affected current prices. The justifications for the shift and the share

are common in the literature, for example Card (2009). Therefore, this component is also

plausibly exogenous.

Then I estimate a simple inverse demand curve,

log(Pricei,c,t) = β log(Qi,c,t) + γi + γc + γt + ϵi,c,t, (6)

where Qict was instrumented by Zict defined above. The variables γi, γc and γt are Commod-
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ity fixed effects, Port fixed effects, and Year fixed effects respectively. Including the fixed

effects controls for any commodity-, port-, or year-specific characteristics that could bias the

estimate. As described above, the identification strategy is to use supply-induced variation

in Qi,c,t 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, there are hundreds of commodities. However, the large number of

commodities also introduces considerable noise. The recording practices for commodities

changed over the years. For example, in some years different sizes of denim were recorded

separately, whereas in other years they were all grouped under the single commodity “jeans.”

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., woolen, 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.31 That is to say, the subscript

c in the equation actually represents a “class” of commodities rather than an individual

commodity.

The first two columns represent the results from the full set of data. Both OLS and IV

regressions show that the demand elasticity, σd = 1/β, is greater than 1 (in absolute value).

In other words, the demand was elastic. For the IV regression, the first-stage F-statistic is

1, 476.2, which is well above the threshold of 100 typically for a strong instrument. The Wu–

Hausman statistic is 39.6, significant at α = 0.01, suggesting the presence of endogeneity.

The first-stage results are reported in Appendix I.

Column (3) and Column (4) show the results for daily goods and industrial goods sepa-

31The merge is justified because the unit of quantity is mostly “picul,” and the goods within each class
are comparable.
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rately. 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,

Canton, Hankow, and Dairen) 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. Certain commodities were traded only at

large, or only at small, treaty ports, leading to differences in estimated demand elasticities.

The other explanation is that differences in elasticities were driven by varying levels of wealth.

Note that, as explained above, demand at a treaty port reflects both local demand within

the port and the trade of foreign goods from the port to other provinces. Residents of large

treaty ports were among the wealthiest in China. Therefore, overall demand at large treaty

ports may reflect that of a population that was, on average, wealthier.

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 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
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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 show that regions with different wealth levels exhibited

varying demand elasticities. Specifically, wealthier regions tended to have less elastic de-

mand. This has important implications for interpreting the results in this subsection. As

previously mentioned, the data include consumption within treaty ports, so the estimated

demand curve may not fully present demand in the provinces. However, because residents of

treaty ports were, on average, wealthier than those in the interior, demand in the provinces

was likely more elastic.

Together, these findings suggest that the demand for foreign goods was highly elastic.

The trade costs induced by civil conflict substantially reduced provincial demand for foreign

goods. In the absence of civil conflict, China’s total import volume could have been much

higher. Moreover, poorer regions likely had more elastic demand than wealthier ones. In

this sense, the trade costs created by civil conflict affected poorer regions more.

Finally, a simple back-of-the-envelope calculation provides a sense of how much imports

would have been in the absence of conflict. Using the previous estimate that barriers created

by military factions increased iceberg trade costs by 16%, the arrival price of foreign goods

from a port to a province would be 16% higher when they belong to different military factions

than when they belong to the same one. Using the demand elasticity estimated in Column

(2) of Table 4, σ = −2.06, this implies that demand would increase by roughly 33% in the

absence of military factions. Figure 7 illustrates how much trade could increase under this

counterfactual scenario. After the onset of national disintegration in 1916, the counterfactual

increase exceeds several millions (in 1907 USD) in most years. Overall, in the absence of

military factions, total trade between provinces and ports in China during 1912–1928 would
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increase by approximately 4.5%. If imports accounted for roughly 5% of total economic

activity outside treaty ports during this period (Rawski, 1989), the implied cost of military

factions, in terms of imports, would be on the order of 0.23% of GDP.

5 Conclusion and Avenues for Future Research

This paper documents civil conflict during the Warlord Era as an important factor impeding

domestic market integration in China. The lack of domestic market integration had long

been a barrier to the growth of foreign trade in China under the Treaty Port system. Drawing

on close study of the historical context, I use military factions to capture the impact of civil

conflict. Belonging to different factions significantly increased bilateral trade costs between

provinces and treaty ports. Leveraging the 1917 Russian Revolution as a supply shock, I

show that the demand for foreign goods in China was highly elastic. The findings suggest

that without the domestic trade barriers created by civil conflict, the total volume of imports

could have been much higher.

These findings have important implications for future research. The Treaty Port sys-

tem integrated China into the global market, prompting the onset of its industrialization.

Despite ongoing civil conflict, during the Warlord Era, thousands of modern factories were

established. However, as Rawski (1989) points out, China’s industrialization at the time

was primarily a regional phenomenon. The observed regional differences in industrialization

outcomes can potentially be explained through domestic trade costs that shaped regional

foreign trade access.

More broadly, the paper highlights the importance of domestic trade costs in understand-

ing the global market. In many developing countries, markets were often not integrated due

to internal political divisions or geographic complexity. This lack of domestic market inte-

gration limited their participation in the global market.
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Finally, 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

also result in large-scale direct destruction beyond disrupting trade. From this perspective,

my findings reveal one of the many consequences of conflict.
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Figure 1: Treaty Ports
This figure 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.a

aThe maps used in this paper are based on the current provincial boundaries of
China, which may differ slightly from those during the Republican era. As the maps
serve illustrative purposes, minor discrepancies are therefore not specifically repre-
sented. The only point worth noting is that the port of Pakhoi (Beihai), which belonged
to Kwangtung (Guangdong) during the Republican period but appears in Kwangsi
(Guangxi) on the map, because it now falls under that Kwangsi’s jurisdiction.
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Figure 2: Total Value of Trade
This figure presents the total trade value (in 1907 USD) 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.

Figure 3: Military Factions, 1924
This figure presents the map of military factions in 1924, before the Second
Chihli–Fengtien War. The labels indicate the names of the provinces, while
the legend shows the names of the military factions that controlled them.
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Figure 4: Military Factions, 1925
This figure presents the map of military factions in 1925, after the Second
Chihli–Fengtien War. The labels indicate the names of the provinces, while
the legend shows the names of the military factions that controlled them.

Figure 5: The Trade Value between Kwangsi and Canton
This figure presents the trade value (in 1907 USD) between Kwangsi and Canton. The trade value
declined after 1920, when Kwangsi and Canton were controlled by different military factions, and
only began to recover after 1926, when they were reunified under the KMT.
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Figure 6: China’s Imports From Russia by Year
This plots the estimated β in the regression log(V alueo,c,t) = βRussiao ∗ Y eart + γc + γo + γt,
where V alueo,c,t is the total value of Commodity c from Country o in Year t. Russiao indicates
where the origin country is Russia. Y eart is a categorical variable indicating the year. The
variables γc, γo and γt denote the Commodity fixed effects, 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 fully recovered by the end of the sample
period.

Figure 7: Counterfactual Trade Increases in the Absence of Military Factions
This figure presents the increase in imports value between provinces and ports each year in the
absence of military factions (i.e., assuming all provinces and ports belong to the same faction).
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Table 1: Major Civil Wars
War Start End Estimated Armya

The National Protection War 1915-12-25 1916-07-25 55,000
The Constitutional Protection 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 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 Warb 1926-04-15 1926-08-15 600,000
The Northern Expedition 1926-07-09 1928-12-29 1,100,000

aThe total number of troops mobilized on both sides. Data on the National Protection War, the Con-
stitutional 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).

bIt 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.
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Table 2: 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 21.49∗∗∗ 20.86∗∗∗

(0.4932) (0.5328)
log(Distance + 1) -2.317∗∗∗ -3.320∗∗∗ -2.380∗∗∗ -2.242∗∗∗ -3.194∗∗∗ -2.240∗∗∗

(0.0780) (0.1372) (0.1598) (0.0840) (0.1393) (0.1631)
Diff Faction -0.8352∗∗∗ -1.865∗∗∗ -1.161∗∗∗ -0.7878∗∗∗ -1.811∗∗∗ -1.102∗∗∗

(0.2155) (0.2696) (0.2726) (0.2146) (0.2691) (0.2665)
River 1.835∗∗∗ 1.656∗∗∗

(0.4217) (0.4086)
Railway 3.933∗∗∗ 4.053∗∗∗

(0.3576) (0.3538)

Fixed-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
R2 0.19786 0.53100 0.56567 0.18999 0.52538 0.56290
Within R2 0.34952 0.39762 0.33632 0.38878

Note: This table reports regression results from the following equation: log(Vi,j,t) =

α1 log(Distancei,j) +α2I
Railway
i,j +α3I

River
i,j + βIDiff Faction

i,j,t + γi,t + γj,t + ϵi,j,t. The dependent
variable is the value of trade between Province i and Port j in Year t. The first three columns
combine both imports and exports, while the last three columns include only imports. The
key variable of interest is Diff 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 bilat-
eral trade costs.
Clustered (Province Year) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Table 3: Robustness Checks for Imports

Dependent Variable: log(Value+1)
Model: (1) Baseline (2) Adding Pre-Sample Average (3) Dropping Largest Partner (4) Adding Same Province

Variables
log(Distance + 1) -2.240∗∗∗ -0.7340∗∗∗ -2.373∗∗∗ -1.791∗∗∗

(0.1631) (0.0851) (0.1809) (0.1539)
River 1.656∗∗∗ -0.9862∗∗∗ 0.9410∗∗ 1.555∗∗∗

(0.4086) (0.2592) (0.4742) (0.4171)
Railway 4.053∗∗∗ 1.809∗∗∗ 3.759∗∗∗ 3.562∗∗∗

(0.3538) (0.2883) (0.3846) (0.3546)
Diff Faction -1.102∗∗∗ -0.6289∗∗∗ -1.147∗∗∗ -0.5973∗∗

(0.2665) (0.1937) (0.3031) (0.2844)
log(Pre-Sample Ave + 1) 0.7464∗∗∗

(0.0176)
Same Province 2.288∗∗∗

(0.2835)

Fixed-effects
Port Year Yes Yes Yes Yes
Province Year Yes Yes Yes Yes

Fit statistics
Observations 3,383 3,383 3,060 3,383
R2 0.56290 0.76133 0.52262 0.57101
Within R2 0.38878 0.66626 0.32605 0.40013

Note: This table reports the robustness checks for the baseline estimation. The dependent variable is the log of imports only. Column (1)
reports the baseline. Column (2) adds the five-year pre-sample average for each province–port pair, aiming to control for time-invariant
unobservables for each pair. Column (3) drops the trade between each province and its largest trade partner in each year, aiming to test
whether the significant effects of military factions found in the baseline are driven by the existence (or absence) of a large treaty port
within the province. Column (4) adds a control for whether the port was located in the province. The results remain consistent with the
baseline.
Clustered (Province Year) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1

47



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∗∗∗ -0.4834∗∗∗ -0.4211∗∗∗ -0.6787∗∗ -0.8191∗∗∗ -0.4641∗∗∗

(0.0515) (0.0871) (0.0795) (0.1870) (0.0991) (0.0853)

Fixed-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
R2 0.78090 0.77507 0.77147 0.76150 0.90083 0.77196
Within R2 0.43393 0.41886 0.40155 0.37609 0.66016 0.41241

Diagnostic tests
F-test 1,476.2 1,270.3 258.3 597.0 1,184.2
Wu-Hausman 39.6∗∗∗ 3.81∗ 53.4∗∗∗ 35.8∗∗∗ 25.7∗∗∗

Note: This table reports regression results from the following equation: log(Priceict) = β log(Qict) +
γi + γc + γt + ϵict. 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)

Fixed-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
R2 0.77751 0.77082 0.87280 0.76468
Within R2 0.40176 0.38377 0.48383 0.38217

Diagnostic tests
F-test 1,682.9 518.3 1,374.1
Wu-Hausman 51.1∗∗∗ 23.8∗∗∗ 38.0∗∗∗

Note: This table reports regression results from the following equation:
log(Priceict) = β log(Qict) + γi + γc + γt + ϵict. 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
number of observations is smaller than Table 4 because, after excluding
uncommon commodities, some small treaty ports have no remaining trade
in certain commodity classes. The findings indicate that demand elastic-
ities 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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A Civil Wars and Military Factions during the War-

lord Era

At its founding, the Republic of China was highly unified. The Beiyang government, under

the leadership of Yuan Shih-kai, exercised actual control over the provinces. Young (1983)

points out, “The centralized coherence of China’s official system in 1914 and 1915 was not

surpassed until 1949.” In fact, Yuan’s power may have been one of the reasons he sought to

proclaim himself emperor.

The Republic began to disintegrate with the National Protection War in early 1916. This

war was triggered by Yuan Shih-kai’s attempt to restore the monarchy. In December 1915,

Yuan Shih-kai, the first president of the Republic of China, declared the establishment of a

hereditary monarchy with himself as emperor, claiming that this decision reflected “the true

will of the people.” This claim was not entirely credible. Later historians have attributed his

monarchical attempt either to personal ambition or to his desire to reform Chinese political

culture (DiMarco, 2017).

Overall, Yuan’s restoration reflected both his own political ideology and that of his allied

interest groups. However, in contrast to their conservatism, many social elites at the time

held different expectations for China’s political future. They clearly were not satisfied with

Yuan’s restoration. Cai E was the first to declare independence in Yunnan. This was soon

followed by similar declarations in Kweichow (Guizhou), Kwangsi (Guangxi), Kwangtung

(Guangdong), and other provinces (Büttner, 2023). The first major civil war during the

Warlord Era broke out. The provinces that declared independence allied themselves to fight

against the provinces that remained under Yuan’s control

The National Protection War ended in mid-1916 following Yuan Shih-kai’s death. Un-

fortunately, the end of the war only marked the beginning of more than a decade of national

disintegration in China. The earliest military factions also took shape during this war. China
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was divided between the north and the south. The north was controlled by the Beiyang gov-

ernment, led by Yuan’s former subordinates, Tuan Ch’i-jui and Feng Kuo-chang, who later

became the leaders of the Anhui and Chihli factions, respectively. The south consisted of

provinces that had declared independence during the National Protection War. Initially,

these provinces were united in their opposition to the Beiyang government. The Beiyang

government also remained relatively cohesive.

Shortly after the end of the National Protection War, another civil conflict broke out

between the north and the south—the Constitutional Protection Movement. This conflict

was initiated by Sun Yat-sen in September 1917. At the time, Beijing had just experi-

enced Chang Hsün’s failed attempt to restore the Qing monarchy. Tuan Ch’i-jui suppressed

Chang’s coup and became the dominant figure in the Beiyang government. However, Tuan

refused to reinstate the Provisional Constitution of the Republic of China and planned to

unify the south by force. Sun and his supporters were dissatisfied with Tuan’s actions and

claimed to be defending the constitution. The two sides once again went to war.

However, this war, rather than bringing unification, gave rise to more new military fac-

tions. As the conflict continued, both the north and the south experienced internal divisions.

In the north, the factions led by Feng Kuo-chang and Tuan Ch’i-jui competed for power,

ultimately resulting in the split of the Beiyang government into the Anhwei and Chihli fac-

tions. Chang Tso-lin, who controlled Manchuria (Fengtien, Heilungkiang, and Kirin), also

formed an independent faction known as the Fengtien Faction. In the south, many military

leaders were dissatisfied with Sun Yat-sen’s leadership, which eventually led to fragmenta-

tion as well. The Constitutional Protection Movement ultimately came to an inconclusive

end following the division of the south. By this time, multiple military factions coexisted, a

pattern that would continue until 1928.

The next major shift in military factions occurred after the Anhwei–Chihli War in 1920.

This conflict was driven by disagreements over relations with Japan. The Anhwei Faction
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sought to rely on Japanese support to consolidate its power, while the leaders of the Chihli

Faction, Ts’ao K’un and Wu P’ei-fu, strongly opposed forging close ties with Japan (Jiang,

2008).32 These tensions eventually escalated into war in 1920. With support from the

Fengtian Faction, the Chihli Faction emerged victorious. As a result, the Chihli Faction

gained much of the Anhwei Faction’s territory.

However, the Chihli and Fengtien factions soon fell into conflict once again. This led

to two major wars—the First and Second Chihli–Fengtien Wars—fought in 1922 and 1924,

respectively. The causes of these wars were manifold (Jiang, 2008). First, the leaders of the

two factions, Wu P’ei-fu of the Chihli Faction and Chang Tso-lin of the Fengtien Faction,

had clashing personalities and a poor personal relationship. Second, and more importantly,

Chang Tso-lin maintained a pro-Japanese political stance, while Wu P’ei-fu strongly opposed

Japan. Finally, scandals involving the Chihli leadership, particularly Ts’ao K’un’s infamous

“bribing president” in 1923, further undermined the faction’s reputation. The Chihli Faction

emerged victorious in the first war. However, in the second war, the Fengtien Faction

successfully exacted revenge, after which the Fengtien Faction became the largest faction in

China. Their defeat in the Second Chihli-Fengtien War also triggered fragmentation within

the Chihli Faction, with Sun Ch’uan-fang, Wu P’ei-fu, and Feng Yu-hsiang each seizing

control over separate provinces.

While the Chihli and Fengtien factions were repeatedly battling in the north, other

regions were equally turbulent. Just before the Second Chihli–Fengtian War, the Chihli

Faction sought to eliminate the remaining influence of the Anhui Faction by launching the

Kiangsu-Chekiang War. As a result, the Anhwei Faction lost its last stronghold—Chekiang

(Zhejiang).

In the south, the situation was even more chaotic. In 1920, Sun Yat-sen returned to

32At that time, the original leader of the Chihli Faction Feng Kuo-chang had passed away in 1919.
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Kwangtung.33 Although disputes within the party continued to arise, Kwangtung largely

remained the base of the Kuomintang (KMT). However, in the surrounding regions, T’ang

Chi-yao, leader of the Yunnan Faction, Liu Hsien-shih, leader of the Kweichow Faction,

and others each governed independently and continued to compete for power. Szechwan

was divided among multiple warlords belonging to different factions and was at times also

in conflict with neighboring provinces. Before 1926, the KMT also attempted to expand

its control, but with little success. For example, in the late summer of 1922, the KMT

army managed to oust Li Hou-chi, a member of the Anhwei Faction, from Fukien (Fujian).

However, KMT forces were soon forced to withdraw, and Fukien fell into the hands of the

Chihli Faction (Sheridan, 1983).

Nevertheless, the KMT gradually built up its strength in Guangdong. In early 1926,

its forces entered Kwangsi (Guangxi), establishing a stronghold in the Liangguang region

(Kwangtung and Kwangsi). In mid 1926, under the leadership of Chiang Kai-shek, the KMT

launched the Northern Expedition, a campaign that lasted for two years. The goal of the

campaign was clear—that is, to reunify China through force. By the end of 1928, Chang

Hsueh-liang, son of Chang Tso-lin and successor to the Fengtien Faction after his father’s

assassination by the Japanese, declared allegiance to the KMT government, which marked

the successful conclusion of the Northern Expedition.

Throughout the Northern Expedition, several conflicts took place that determined the

control of various provinces. Importantly, the KMT armies successfully defeated the forces

of Wu P’ei-fu and Sun Ch’uan-fang, gaining control over their territories in Hunan, Hupeh

(Hubei), Kiangsi (Jiangxi), and other regions. In some cases, warlords chose to join the

KMT without actual fighting, because they recognized their disadvantage on the battlefield

without the need for an actual conflict (Jiang, 2008). The Northern Expedition was one of

the most significant events in modern Chinese history. It ultimately ended the period of

33Sun was forced to leave Kwangtung after the Constitutional Protection War.
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national disintegration. The KMT selected Nanking (Nanjing) as the new capital of China,

marking the beginning of the Nanking regime, which remained the official government of

China during World War II and until the establishment of the People’s Republic of China

in 1949.

Table A1: Previous Trade Patterns Did Not Predict Changes in Military Factions

Dependent Variable: Change
Model: (1) (2) (3)

Variables
HHI -0.1542 -0.1685

(0.2668) (0.2815)
Shift Partner -0.0019 -0.0776

(0.4317) (0.4547)

Fixed-effects
Year Yes Yes Yes
Province Yes Yes Yes

Fit statistics
Observations 285 285 285
Squared Correlation 0.71696 0.71177 0.71764
Pseudo R2 0.39734 0.39635 0.39743
BIC 420.04 420.41 425.66

Note: This table reports the Probit regression results from the
equation Changei,t ∼ α1HHIi,t−1 +α2Shift Partneri,t−1 + γi +
γt + ϵi,t. Changei,t is a binary variable indicating whether the
military faction of Province i changed in Year t. HHIi,t−1 is the
standardized imports HHI for Province i in the previous year
across all treaty ports. Shift Partneri,t−1 indicates whether the
largest out-of-province trade partner (i.e., the treaty port outside
Province i with the largest trade value) changed in the previous
year. The results show that previous trade patterns did not pre-
dict changes in military factions.
IID standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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B Trade Data Summary

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 A2: Summary Statistics, Imports and Exports, 1912-1928
Table A2 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 A3: Summary Statistics, Imports Only, 1912-1928
Table A3 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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D Full Set Regressions

Table A5: 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∗∗∗

(0.4128) (0.4288)
log(Distance + 1) -3.164∗∗∗ -3.760∗∗∗ -3.101∗∗∗ -3.082∗∗∗ -3.664∗∗∗ -2.991∗∗∗

(0.0562) (0.0804) (0.0947) (0.0586) (0.0857) (0.1012)
Diff Faction -0.4900∗∗∗ -1.087∗∗∗ -0.7884∗∗∗ -0.4740∗∗∗ -1.058∗∗∗ -0.7531∗∗∗

(0.0938) (0.1371) (0.1274) (0.0919) (0.1376) (0.1259)
River 0.4384∗∗ 0.3612∗∗

(0.1695) (0.1708)
Railway 2.735∗∗∗ 2.815∗∗∗

(0.2212) (0.2215)

Fixed-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
R2 0.35742 0.57147 0.59333 0.35180 0.56289 0.58680
Within R2 0.47950 0.50604 0.47090 0.49983

Note: This table reports regression results from the following equation: log(Vi,j,t) =

α1 log(Distancei,j) + α2I
Railway
i,j + α3I

River
i,j + βIDiff Faction

i,j,t + γi,t + γj,t + ϵi,j,t. 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 re-
sults 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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E Regressions Using PPML

Table A6: Regressions Using PPML

Dependent Variable: Value

Imports + Exports Imports Only
(1) (2) (3) (4) (5) (6)

Variables
Constant 15.72∗∗∗ 15.60∗∗∗

(0.1553) (0.1505)
log(Distance + 1) -0.4252∗∗∗ -1.838∗∗∗ -1.312∗∗∗ -0.4521∗∗∗ -2.011∗∗∗ -1.517∗∗∗

(0.0218) (0.0628) (0.0822) (0.0200) (0.0776) (0.0799)
Diff Faction -0.7744∗∗∗ -1.065∗∗∗ -0.8123∗∗∗ -0.8263∗∗∗ -0.9545∗∗∗ -0.7079∗∗∗

(0.1211) (0.1826) (0.1720) (0.1096) (0.1987) (0.1980)
River 1.717∗∗∗ 1.162∗∗∗

(0.2393) (0.1783)
Railway 3.099∗∗∗ 2.800∗∗∗

(0.1005) (0.0990)

Fixed-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
Squared Correlation 0.02574 0.92813 0.95805 0.03054 0.94995 0.97226
Pseudo R2 0.13275 0.85722 0.90207 0.15330 0.86407 0.90055
BIC 2,147,483,647.9 951,472,877.4 652,594,856.3 2,147,483,647.1 685,460,685.9 501,515,227.9

Note: This table reports PPML regression results from the following equation: Vi,j,t ∼ α1 log(Distancei,j)+α2I
Railway
i,j +

α3I
River
i,j +βIDiff Faction

i,j,t +γi,t+γj,t+ ϵi,j,t. The dependent variable is the value of trade between Province i and Port j in
Year t. The first three columns combine both imports and exports, while the last three columns include only imports.
The key variable of interest is Diff 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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F Pair Fixed Effects

This table reports the results of the gravity equation after controlling for province–port pair

fixed effects. The pair fixed effects absorb all time-invariant variables, such as the distance

between a province and a port. To preserve more within-pair variation, the regression uses

the sample from 1907 to 1928, including a few years before the collapse of the Qing. The

results show that military factions had a significant negative impact on trade flows. However,

as explained in the main text, because the pair fixed effects absorb other time-invariant

variables, there are no additional variables available for comparison, making the coefficient

on Diff Faction difficult to interpret. This specification is therefore less preferable.

Table A7: Pair Fixed Effects

Dependent Variable: log(Value+1)
Model: (1)

Variables
Diff Faction -0.2707∗

(0.1538)

Fixed-effects
Port-Year Yes
Province-Year Yes
Port-Province Yes

Fit statistics
Observations 4,606
R2 0.89097
Within R2 0.00107

Note: This table reports regression results from the following equation:
log(Vi,j,t) = βIDiff Faction

i,j,t +γi,t+γj,t+γi,j+ϵi,j,t for imports during 1907 to
1928. Belonging to different military factions had a significantly negative
effect on trade value after controlling for province–port pair fixed effects.
Clustered (Province Year) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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G Robustness Checks for All Trade

Table A8: Robustness Checks for All Trade

Dependent Variable: log(Value+1)
Model: (1) Baseline (2) Adding Pre-Sample Average (3) Dropping Largest Partner (4) Adding Same Province

Variables
log(Distance + 1) -2.380∗∗∗ -0.8641∗∗∗ -2.621∗∗∗ -1.913∗∗∗

(0.1598) (0.0887) (0.1744) (0.1558)
River 1.835∗∗∗ -0.8262∗∗∗ 1.150∗∗ 1.729∗∗∗

(0.4217) (0.2619) (0.4934) (0.4301)
Railway 3.933∗∗∗ 1.673∗∗∗ 3.475∗∗∗ 3.421∗∗∗

(0.3576) (0.2969) (0.3808) (0.3578)
Diff Faction -1.161∗∗∗ -0.6850∗∗∗ -1.133∗∗∗ -0.6360∗∗

(0.2726) (0.2007) (0.3128) (0.2889)
log(Pre-Sample Ave + 1) 0.7516∗∗∗

(0.0178)
Same Province 2.381∗∗∗

(0.2937)

Fixed-effects
Port Year Yes Yes Yes Yes
Province Year Yes Yes Yes Yes

Fit statistics
Observations 3,383 3,383 3,060 3,383
R2 0.56567 0.76115 0.52835 0.57422
Within R2 0.39762 0.66874 0.34632 0.40947

Note: This table reports the robustness checks for the baseline estimation. The dependent variable is the log of all trade value. Column
(1) reports the baseline. Column (2) adds the five-year pre-sample average for each province–port pair, aiming to control for time-invariant
unobservables for each pair. Column (3) drops the trade between each province and its largest trade partner in each year, aiming to test
whether the significant effects of military factions found in the baseline are driven by the existence (or absence) of a large treaty port
within the province. Column (4) adds a control for whether the port was located in the province. The results remain consistent with the
baseline.
Clustered (Province Year) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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H Demand Elasticity using WWI

This section reports the result of IV regression using WWI as an exogenous supply shock.

The instrument is

Zi,c,t = di ·QGermany,c,t + ri,c ·QRest,c,t, (1)

for t = 1914 − 1919. QGermany,c,t is the imports of Commodity c from Germany in Year t

and QRest,c,t is the imports from the rest of the world. di is the share of German supply for

Port i, which is inversely related to its distance to Kiaochow. ri,c is the share of imports

from countries other than Germany for Port i, which is calculated using pre-trends data

(1908-1913).

Notice that the OLS estimation is also slightly different from that used when employing

the Russian Revolution as the supply shock because the sample periods differ. However, the

results remain qualitatively consistent with the baseline.

62



Table A9: Demand Elasticity using WWI

Dependent Variable: log(Price)
Model: (1) OLS (2) IV

Variables
log(Quantity) -0.3918∗∗∗ -0.4095∗∗∗

(0.0448) (0.0486)

Fixed-effects
Commodity Yes Yes
Port Yes Yes
Year Yes Yes

Fit statistics
Observations 2,324 2,324
R2 0.80760 0.80822
Within R2 0.44662 0.44840

Diagnostic tests
F-test 2,331.2∗∗∗

Wu-Hausman 2.4707

Note: This table reports the OLS and IV results using
WWI as an exogenous trade shock. The results remain
qualitatively similar to those obtained using the Russian
Revolution.
Clustered (Commodity) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Table A10: First-Stage Results for Table A9

Dependent Variable: log(Quantity)
Model: (1)

Variables
log(Z) 0.7853∗∗∗

(0.0254)

Fixed-effects
Commodity Yes
Year Yes
Port Yes

Fit statistics
Observations 2,324
R2 0.85269
Within R2 0.50621

Note: This table reports the first-stage results for the
instrument Zi,c,t = di · QGermany,c,t + ri,c · QRest,c,t. The
results show that the instrument satisfies the relevance
condition.
Clustered (Commodity) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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I First-Stage Results

Table A11: First-Stage Results for Table 4

Dependent Variable: log(Quantity)
Model: (1) IV (2) Daily (3) Industrial (4) Large (5) Small

Variables
log(Z) 0.6775∗∗∗ 0.7548∗∗∗ 0.4886∗∗∗ 0.6934∗∗∗ 0.6703∗∗∗

(0.0699) (0.0283) (0.0819) (0.0501) (0.0858)

Fixed-effects
Commodity Yes Yes Yes Yes Yes
Year Yes Yes Yes Yes Yes
Port Yes Yes Yes Yes Yes

Fit statistics
Observations 3,918 2,179 1,739 450 3,468
R2 0.78857 0.81614 0.80251 0.86902 0.74565
Within R2 0.27643 0.37414 0.13293 0.57850 0.25726

Note: This table reports the first-stage results for the instrument Zi,c,t = di · QRussia,c,t +
ri,c ·QRest,c,t in the full sample. The results show that the instrument satisfies the relevance
condition.
Clustered (Commodity) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Table A12: First-Stage Results for Table 5

Dependent Variable: log(Quantity)
Model: (1) IV (2) Large (3) Small

Variables
log(Z) 0.7202∗∗∗ 0.7851∗∗∗ 0.7072∗∗∗

(0.1026) (0.0835) (0.1112)

Fixed-effects
Commodity Yes Yes Yes
Year Yes Yes Yes
Port Yes Yes Yes

Fit statistics
Observations 3,881 450 3,431
R2 0.81311 0.88230 0.77829
Within R2 0.30543 0.54371 0.28891

Note: This table reports the first-stage results for the instrument
Zi,c,t = di · QRussia,c,t + ri,c · QRest,c,t in the sample of generally
available commodities. The results show that the instrument
satisfies the relevance condition.
Clustered (Commodity) standard-errors in parentheses
Signif. Codes: ***: 0.01, **: 0.05, *: 0.1
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Data Description

• Trade flows between provinces and treaty ports: obtained from the Inland Transit

section of the Chinese Maritime Customs (CMC) trade reports.

• Faction data: sourced from Sheridan (1983), Jiang (2008), and Ch’en (1968).

• Distance data: calculated using the Haversine (great circle) formula based on geo-

graphic coordinates. The distance between a province and a treaty port is measured

by the distance between the capital of the province and the treaty port.

• 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.

• 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, Zheng-

tai 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.

• Commodity-level import 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 as well as by treaty port. Quantity data are missing for

some commodities.
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